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| oF Aesthetics

Aesthetics of glass'products - such ascolor, transmittance, reflectivity,
etc. — are very subjective. Cardinal LoF glass is virtually non-reflective
andsits transmitted and exterior appearance covers a range of neutral
earth tones. Viewing angle;.sky conditions (blue sky vs. overcast],
colors of objects.being reflected, colors of materials behind the glass
(e.g., blinds, draperies] and viewing distance away from the glass will
have a dramatic impact on the perceived glass aesthetics. Using clear
glass as a basis, the depiction-to the right shows the transmitted
appearance and the exterier appearance of Cardinal’s LoE products.
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Tttt T T TT T T T I TIMATFE PERENRMANCE LOW SOLAR GAIN GLASS
<0LC QGJTCP J?WCP= <5FPCC QGJTCP J?WC
<5UM QGJTCP J?WCPQ=<5UM QGJTCP J?WCPQ=5FPCC QGJTCP J?WCPQ=
$?PBGL?J -MY GQ RFC$?PBGL?J -MY EJ?QQ 8FCPC ?BBGRGML?J QMBHT LCU QR?LB?PB -MY NPMTGBCQ 7L
NCPDCAR AMJB PCKCBVBCJGTCPQ WC?P PMSLBAMLRPMJ GQ PCOSGPCBMIGRBCJIGTCPQ GLBSQRPW JC?BGLE 4MJ

*BC?J DMP N?QQGTC QMIZPDMPK?LAC ?LB AMKTCPW JGRRJC Q?APGDGREGCPDCAR @?J7LAC MIPR (?GL $MCDDGAGCLR
?NNJGA?RGMLQ GR ?JIMMRR UFCRFCP GRAQ TGQG@GJIGRVEQWRFC QMJI?P AMLRPMJ ?LB FGER)$ MD  GL?
UGLRCP QSLdQ FC?RRM Z$ MP Z' GBC?J AFMGAC *RQ N?RTGRGEGIGRW a UGRF LEMS@AIC N?LC SLGR UGR
N?QQ GLRM RFC FMKC  Z$ GL RFC QF?BC *L AM?RGLE @JMAIQ ~MD BPRICLGLE RGLRQ ?LB  RFC SQC MD RGLRCB EJ?
UFGJC @IMAIGLE FC?RUGLRCP GR PCDJCARQ RISPRQ GLDP?PCB FC?R AGPRS?JIW LM CVRCPGMIFCEQ LM LCCB RM Q?AP
IMQQ RM RFC MSRQGB@?Al GLRM RFC PMMK *L MD RFC QSLdQ F?PKDSCDICAR?LAC *R NPMTGBGAC QGELGDGA?LR TG
QSKKCP GR PCHCARQ RF®?WQ RFC FGEFCQR JCTCJQ MIGEFR RP?LQKGQQGML
QSLdQ FC?R ?LB B?K?E WC?P PMSLB AMKDMPR ZLESEFR RM 4MJ?P (?GL
GLE 67 P?WQ CLCPEW Q?TGLEQ K?IGLBGR?RGM MD
RFC NCPDCAR EJ?QQ DMP 35AGRGML RM NPMTGE
JMAPRGML 5FC QCAPCROyM39p FC2R E?GL AMLRP

"L SLNPCACBCLRCB RFPGGy  NPMTGBCQ CVAC)
J?WCPQMD QGJTCP 3¢ R EJ?PC AMLRPMJ 2LB
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0A H<9. 57THCF 5B8 H<9 .C@5F o oo o0 - (':?;':9 . ; G G‘ A=HH5B79 HC GC@5F <95H ;5=B
" 8467/ I95H 5=B C9:=7=9BH -<9 @ ' @ 7C9:=7=9BH %, F5H=C
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=B <FPPR -. "H =G H<9 HIF9C. O O =B8CCF

F97=DFC75@ C: . 57HCE H9ADIF5HIF9 C: O 0 TO CONVERT INCH-POUND TO METRIC MULTIPLY B
+ . -<9 <=:<9F H<9 5B8 AD< A G K=BS Inches (in) Millimeters (mm) 25.4
+/5@I19 H<9 @9IGG <95H =G 3+ cianor L Feet (ft) Meters (m) 0.305
HF5BGA=HH98 H<FCl;<H<9 | L 4 LDF9GG98 =B Square inches (ir?) Square millimeters (mm 2) 645
;@5N=B; ASHI9F=5@ + /5@I19G HOFAG C: -. <F ‘H Square feet (ft?) Square meters (m?) 0.093
5F9 BCH @=GH98 966><+@396/> 312> Pounds (Ib) Kilograms (kg) 0.453
#2+.381 9/003-3/8> "B 5 DCFH=CB C: H<9 GC@5F Pounds force (Ibf) Newtons (N) 4.45
-<9 F5H=C C: GC@5F <95H ;5:%D97HFIA HC BA Pounds force/in (Ibffin) Newtons/meter (N/m) 175
H<FCI;< 5 K=B8CK HC H<9 H<9 9B9F:M H<5H 577CIBHG Pounds force/inch? (Ibf/in?) Kilopascals (kPa) 6.89
GC@5F <95H ;5=B H<FCl;< :CF H<9 A5>CF=HM C: :58=B: Pounds force/feet? (Ibf/ft?) Kilopascals (kPa) 0.048
5G=B;@9 @=<H C:AA C: ASHOF=5@G 5B8 :IFB=G<=E BTU/Nr Watts (W) 0.293
7@95F '@5GG IB8IF H<9 G5A9 BTU/hr/ft ?/iF W/m?/iC 5.678
G9H C: 7CB8=H=CBG =A9BG=CB —— po— i
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5FC ONRGA?J 1PMNCPRGCQ B?R? QFMUL @CJMU ?GESPCSMCBDDGAGCLR 4F?BGLE $MCDDGAGCLR ?LB 3CJ?RGTC )C?)
@C SQCB RM AMKN?PC NCPDMPK?LAC B?R? ML REJTR@SIBEA?RC RFC ?KMSLR MD QMJ?P E?GL M@R?G.IPRGERF |
AMLQRPSARGMLQ JGQRCB EJ?QQ AMLQRPSARGML 5FC JMUCP RFC 4MJ?P )C?RLRGL $N

4F?BGLE $MCDDGAGCLR ?LB 3CJ?RGTC )C?R (?GL RFC @CH
5FC TGRG@JC B?R? EGTCL @CIMU GLBGA?RCCRFG@KNISG'%SAR GQ ?R PCBSAGLE QMJ?P E?GL PCRGBRIEKKGP EP(

RP?LOKGRRCB ?LB PCDJCARCB @W RFC GLQ&Q}H@BEEWBMPR LB PCBSACB AMMJGLE AMORQ
PCJ?RGTC RM RFC $*& 4R?LB?PB 0@QCPTCP FRC?@GUJ?P )C? ’

. Glass Thickness Visible Light Fading
|G ConPguration
Outhoard Lite / Inboard Lite ) UV Trans. ISO-CIE Trans.
mm  inches Trans. (%) ReR.Out (%) ReR.In (%) (300 to 380 nm) (300 to 700 nm) SHGC LSG
30 18 82 15 15 58% 75% 0.78 1.05
Clear / Clear
57 14 80 15 15 48% 70% 0.72 1.11
30 18 79 15 15 29% 63% 0.69 1.14
Clear / LoE-180
57 14 77 14 15 24% 60% 0.64 1.20
30 18 72 11 12 16% 55% 0.41 1.76
Lo -272 / Clear
57 14 70 10 11 14% 53% 0.40 1.75
30 18 70 12 13 14% 53% 0.37 1.89
Lo -270 / Clear
57 14 68 12 12 13% 50% 0.36 1.89
30 18 65 11 12 5% 43% 0.27 2.41
LoCE -366 / Clear
57  1/4 63 11 11 4% 41% 0.27 2.33
30 18 39 11 13 2% 27% 0.18 2.17
Lo@-340°" / Clear
57 14 38 11 13 2% 26% 0.18 211
30 18 77 15 14 27% 61% 0.62 1.24
LOE-180 / LOGE-i89 (#4)
57  1/4 75 15 13 23% 58% 0.58 1.29
30 18 70 11 11 16% 53% 0.41 1.71
LoE -272 | LoGE-i89 (#4)
57 14 68 10 11 14% 51% 0.39 1.74
_ 30 18 69 12 12 14% 51% 0.36 1.92
Lo -270 / LoE-i89 (#4)
57 14 66 12 12 12% 49% 0.35 1.89
_ 30 18 63 11 11 5% 41% 0.27 2.33
Lo -366 / LOoE-i89 (#4)
57  1/4 61 10 11 4% 40% 0.26 2.35
30 18 38 11 12 2% 26% 0.17 2.24
LO-340" / LoGE-i89 (#4)
57 14 37 11 12 2% 25% 0.17 2.18
Triple-Pane 30 18 75 21 21 48% 67% 0.70 1.07
Clear / Clear / Clear 57 14 72 20 20 37% 62% 0.63 1.14
TripleiPane 30 18 70 20 20 13% 50% 0.56 1.25
LoGE-180 / Clear / LoE-180 57 14 67 20 20 11% 47% 0.51 1.31
Triple-Pane 30 18 63 15 18 8% 44% 0.37 1.70
Lo -272 / Clear / LoGE-180 57 14 60 14 17 7% 42% 0.35 1.71
Triple-Pane 30 18 62 16 19 7% 43% 0.33 1.88
Lo -270 / Clear / LoGE-180 57 14 59 15 18 6% 41% 0.32 1.84
Triple-Pane 30 18 57 14 18 2% 36% 0.25 2.28
Lo(E -366 / Clear / LoE-180 57 14 54 14 17 2% 34% 0.24 2.25
Triple-Pane 30 18 68 21 19 13% 49% 0.53 1.28
LoCE-180 / LoGE-180 / LoCE-i89 57 14 65 20 18 10% 46% 0.48 1.35
Triple-Pane 30 18 62 15 16 8% 43% 0.36 1.72
Lo -272 / LoE-180 / LoE-i89 57 14 59 15 16 6% 41% 0.34 1.74
Triple-Pane 30 18 56 14 16 2% 35% 0.24 2.33
LoCE -366 / LoE-180 / LoCE-i89 57 1/4 53 14 16 2% 33% 0.23 2.30
$?JASI?RCB T?JSCQ SQGLE -#/- 8+908 AMKNSRCP NPMEP?K NCP /GSIBLKCLR?J AMLBGRGMLQ 'GESPC

%MS@JC N?LC *( AMLOQRPSARGMKK ?GPQN?AC  ?PEML DGJJCB DMP -MY NPMBSARIGOBRRPGP DGJICB A?TGRW $M?RGLEQ ML QSPD?ACQ ?LB MP
5PGNJC N?LC *( AMLOQRPSARGMLKK ?GPQN?AC  ?PEML DGJJCB DMP -MY NPMBSARQ MMQSBDRACQ 7?LB  MP ?LB
1JC?QC QCC $?PBGL?JdQ 54# DMP )C?R 5PC?RKCLR (SGBCJGLCQ
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RP?LOQKGRRCB RFPMSEF EJ? Classic UV Visible Light Near Infrared (Heat) '
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[6JRP?TGMJICR 67 CLCPEW |
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Solar Spectrum in Nanometer (hnm) Waveength
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RM LK 'GESPC
5FCPC GQ KMPC CLCPEW
@CIMU LK @SRRFGQGQ 'GESPC 'MPRFGQPC?QML ? # <6,,276 $?PBGL?J K?LSD?ARSPCQ -MY
CDDCARGTCJIW @JMAICB MSR @W?EC UCGEFRCB DSLARGML URRIRFCP KCRFMB RM A?JASJ?RGIPMBSARQ UFGAF PCBSAC RFC
?JJ EJ?QQ NPMBSARQ BCTCJMNCB GL &SPMNC @W  B?K?EC UCGEFRCB RP?LQKGRRRMRCLRG?J DMP D?BGLE MD D?@PGAQ

U?Q BCTCIMNCB @W RFC K?RCPG?JQ @W @JMAIGLE MSR B?K
* RCPL?RGML?J 4R?LB?PBQ  ?EGLE QMJ?P P?BG?RGML *R GQ GKNM
OPE?LGX?RGML *40 UFGAF SQGQR RM AMLQGBCP RFC QCLQGRGTGR
GLE DSLARGML PCAMKKEIBK?RCPG2JQ MP D?@PGAQ RM @C
RFC *LRCPL?RGML?]  NPMRCARCB 4MKC K?RCPG?JQ ?PC
GQQGML ML *JJSKGL?RGMMLIW QCLQGRGTC GL RFC 67 PCEGML
+85FGQ KCRFMB ?QQGELQ ? UFGJC MRFCPQ BGQNJ?W EPC?RCP QC
ﬁ;ﬁ‘,%siggR*%",f,,%?J@)?CLCBLAgé\T%,\?}??*RMA&TC';?A? QS(C,)AL%P?J gﬁ%éDgA B?K?EC U%%EFR%B RBRGTGRW Rﬁ RFS TGQG@JC QNCSRF
' ’@ : 2LAC RM C?AF U?TCJCLERE MDGLE RFC QCLQGRGTGRW MD RFC

CVNCPGKCLR?JIW RF?R D?BGLECGEFRQ C?AF U?TCICLERF GL ?}5 TGQG@JC JGEFR ?AAMPBGEERM?J RM @C NPMRCARCB FCINQ
9

$MLTCLRGML?JIW GR GQ AMLQJRBAFK?LL

CPCB RF?R 67 CLCPEW ?AAMSLEQ15%66 *5*0. <6,:276

DMP RFC K?HMPGRW MD D?BGISFGQ DSLARGML ?RRCKNRQ R

? PCQSJR K?LW NCMNJC SQC RFAMSLR DMP RFC D?BGLE NM

AJ?QQGA?J 67 RP?LQKGRR?LAGVD 2JJ B?K?EGLE P?BG?RGML U,
RM LK RM GLBGA?RC A?L @C RP?LQKGRRCB RFPMSE

B2K?EC A?L 2JOM MAASP GL RF
TGOG@IC JGE?:R PCEGML SN Rff&';g“"fgﬁ gwﬁgﬁf;‘lsc?g? MLRPG@SRGML RM RFC BXERLEKAEDC FMU UCJJ ? N?PRGASJI?P
L A?SQ 2JK? IRCPG2J0 2LB D?@PGAQ *RQ EINGQ® NPMBSAR UGJJ NPMRCAR 2E2GL

PNNPMVGKZRCIW LK QCC RP?J P?LEC GQ DPMK RM ?@M3MGLE

LK
%-3%1 .& +122 #3.12.& -)32
5FCQC R?@JCQ 'GESPCQ ?LB QFMU FMU DGJJGLE RFGQ R?@JC QFMUQ RF?R RFC MNRGKISKXEPQN?AC RFGAI
$?PBGL?J -MY AM?RGLEQ ?LB ?PEML DGJJGLE GKIRPMTC ACLR(®R FPLEC @CRUCCL KK ?LB KK 5FC
EJ?QQ 6 ?ARMPQ MNRGKSK ?GPQN?AC KC?LQ RF?R RFC UGLRCP 6 "?ARMP BMCQ LM
% +->9< @= 3<=i+-/ $23-58/== ?NNPCAG?@JW AF?LEC UFCL RFC UGBRF AF?LECQ DMP CV?KNJC DPI

*L ?BBGRGML RM QFMUGLE RFC @CLCDGR MD -MY AM?RGLEQ 2UBMPEML

CENTER OF GLASS U-FACTORS FOR DOUBLE-PANE 16 UNITS
Lo@®-272" / Clear, or
Nominal Clear / Clear Clear / LoE-180 Lo@-270" / Clear LoE-366" / Clear Lo@E-340" / Clear
Airspace BTU/(hr-ft -YaF) (W/m-K)  BTU/(hr-ft -%F) (W/m -K) BTU/(hr-ft -%4F) (W/m -K) BTU/(hr-ft Y4F) (W/m -K) BTU/(hr-ft -%4F) (W/m -K)
mm inches air air argon air argon air argon air argon
65 14 0.54 (3.07) 0.40 (2.27) 0.33 (1.87) 0.39 (2.21) 0.32 (1.82) 0.39 (2.21) 0.31 (1.76) 0.39 (2.21) 0.32 (1.82)
80 5/16 0.52 (2.95) 0.36 (2.04) 0.29 (1.65) 0.35 (1.99) 0.28 (1.59) 0.34 (1.93) 0.28 (1.59) 0.35 (1.99) 0.28 (1.59)
98  3/8 0.50 (2.84) 0.33 (1.87) 0.27 (1.53) 0.31 (1.76) 0.25 (1.42) 0.31 (1.76) 0.25 (1.42) 0.31 (1.76) 0.25 (1.42)
115  7/16 0.48 (2.73) 0.31 (1.76)  0.26 (1.48) 0.30 (1.70) 0.25 (1.42) 0.29 (1.65) 0.24 (1.36) 0.29 (1.65) 0.24 (1.36)
130 12 0.48 (2.73) 0.31 (1.76)  0.26 (1.48) 0.30 (1.70) 0.25 (1.42) 0.29 (1.65) 0.24 (1.36) 0.29 (1.65) 0.25 (1.42)
145 9/16 0.48 (2.73) 0.31 (1.76) 0.27 (1.53) 0.30 (1.70) 0.25 (1.42) 0.30 (1.70) 0.25 (1.42) 0.30 (1.70) 0.25 (1.42)
16.0 5/8 0.48 (2.73) 0.32 (1.82) 0.27 (1.53) 0.30 (1.70) 0.26 (1.48) 0.30 (1.70) 0.25 (1.42) 0.30 (1.70) 0.25 (1.42)
17.5 11/16 0.48 (2.73) 0.32 (1.82) 0.27 (1.53) 0.31 (1.76) 0.26 (1.48) 0.30 (1.70) 0.25 (1.42) 0.31 (1.76) 0.26 (1.48)
195  3/4 0.49 (2.78) 0.32 (1.82) 0.28 (1.59) 0.31 (1.76) 0.26 (1.48) 0.31 (1.76) 0.26 (1.48) 0.31 (1.76) 0.26 (1.48)
$?JASI?RCB T?JSCQ SQGLE -#/- 8*/%08 AMKNSRCP NPMEP?K NCP /'3$ 6 ?ARMPQ A?JASJ?RCB ?R ACLRCP MD EJ?QQ 'GESPC
CLTGPMLKCLR?J AMLBGRGMLQ (3?QQ RFGAILCQQ GQ KK

'MP BMS@JC N?LC *( SLGRQ RFAMPRGLEQ ?PC ML QSPD?ACQ MP  "PEML DGJJ GQ

&



CENTER OF GLASS U-FACTORS FOR DOUBLE-PANE

|G UNITS WITH LoE-189" COATING

LoE-180 Lo@-272 Lo@-270 LoCE-366 LoE-340°

Nominal LoGE-i89 (#4) LoGE-i89 (#4) LoGE-i89 (#4) LOCE-i89 (#4) LoGE-i89 (#4)

Airspace BTU/(hr-ft -Y4F) (W/m -K) BTU/(hr-ft -Y4F) (W/m -K) BTU/(hr-ft -Y4F) (W/m -K) BTU/(hr-ft -Y2F) (W/m -K) BTU/(hr-ft -Y2F) (W/m -K)
mm inches air argon air argon air argon air argon air argon
6.5 14 0.31 (1.76)  0.26 (1.48) | 0.30 (1.70) 0.26 (1.48) | 0.30 (1.70) 0.26 (1.48) | 0.30 (1.70) 0.25 (1.42) | 0.30 (1.70)  0.25 (1.42)
8.0 5/16 0.28 (1.59) 0.24 (1.36) | 0.28 (1.59) 0.23 (1.31) | 0.28 (1.59) 0.23 (1.31) | 0.27 (1.53) 0.23 (1.31) | 0.27 (1.53) 0.23 (1.31)
9.8 3/8 0.26 (1.48) 0.22 (1.25)  0.25 (1.42) 0.21 (1.19)  0.25 (1.42) 0.21 (1.19) | 0.25 (1.42) 0.20 (1.14) | 0.25 (1.42) 0.21 (1.19)
115  7/16 0.24 (1.36) 0.21 (1.19) | 0.24 (1.36)  0.20 (1.14) | 0.24 (1.36) 0.20 (1.14) | 0.23 (1.31) 0.20 (1.14) | 0.23 (1.31)  0.20 (1.14)
13.0 1/2 0.24 (1.36) 0.21 (1.19) | 0.23 (1.31)  0.20 (1.14) | 0.23 (1.31)  0.20 (1.14) | 0.23 (1.31) 0.20 (1.14) | 0.23 (1.31)  0.20 (1.14)
145  9/16 0.24 (1.36) 0.21 (1.19)  0.24 (1.36)  0.20 (1.14)  0.24 (1.36)  0.20 (1.14) | 0.23 (1.31) 0.20 (1.14)  0.23 (1.31)  0.20 (1.14)
16.0 5/8 0.25 (1.42) 0.21 (1.19) | 0.24 (1.36) 0.21 (1.19) | 0.24 (1.36) 0.21 (1.19) | 0.23 (1.31)  0.20 (1.14) | 0.24 (1.36)  0.20 (1.14)
175  11/16 0.25 (1.42) 0.22 (1.25) 0.24 (1.36)  0.21 (1.19)  0.24 (1.36) 0.21 (1.19) | 0.24 (1.36) 0.20 (1.14)  0.24 (1.36)  0.21 (1.19)
19.5 3/4 0.25 (1.42) 0.22 (1.25) | 0.24 (1.36)  0.21 (1.19) | 0.24 (1.36)  0.21 (1.19) | 0.24 (1.36) 0.21 (1.19) | 0.24 (1.36)  0.21 (1.19)

6 ?ARMPQ A?JASJ?RCB ?R ACLRCP MD EJ?QQ 'GESPC

$?JASJI?RCB T?JSCQ SQGLE -#/- 8*/%08 AMKNSRCP NPMEP?K NCP /'3$
CLTGPMLKCLR?J AMLBGRGMLQ

'MP BMS@JC N?LC *( SLGRQ RFGMPRGLEQ ?PC ML QSPD?ACQ ?LB

(J?QQ RFGAILCQQ GQ KK
"PEML DGJJ GQ

CENTER OF GLASS U-FACTORS FOR TRIPLE-PANE

IG UNITS

LoCE-180 Lo@-272 Lo@-270" Lo(E-366
Nominal Clear / Clear / Clear LoE-180 LoE-180 LoE-180 LoE-180
Airspace BTU/(hr-ft -VaF) (W/m-K)  BTU/(hr-ft-VaF) (W/m-K)  BTU/(hr-ft -Y4F) (W/m -K) BTU/(hr-ft -¥aF) (W/m -K) BTU/(hr-ft -¥aF) (W/m -K)
mm  inches air air argon air argon air argon air argon
6.5 1/4 0.37 (2.10) 0.25 (1.42) 0.20 (1.14) | 0.25(1.42) 0.19 (1.08) | 0.25(1.42) 0.19 (1.08) | 0.25(1.42) 0.19 (1.08)
8.0 5/16 0.35 (1.99) 0.22 (1.25) 0.17 (0.97) | 0.22 (1.25) 0.17 (0.97) | 0.21(1.19) 0.17 (0.97) | 0.21 (1.19) 0.17 (0.97)
9.8 3/8 0.33 (1.87) 0.19 (1.08) 0.15(0.85) | 0.19 (1.08) 0.15(0.85) | 0.19 (1.08) 0.15 (0.85) | 0.19 (1.08)  0.14 (0.79)
115 7116 0.32 (1.82) 0.17 (0.97) 0.14 (0.79) | 0.17 (0.97) 0.13 (0.74) | 0.17 (0.97) 0.13 (0.74) | 0.17 (0.97) 0.13 (0.74)
13.0 12 0.31 (1.76) 0.16 (0.91) 0.13 (0.74) | 0.16 (0.91) 0.13 (0.74) | 0.16 (0.91) 0.13 (0.74) | 0.16 (0.91) 0.13 (0.74)
$?JASJI?RCB T?JSCQ SQGLE -#/- 8*/9%08 AMKNSRCP NPMEP?K NCP /'3 6 ?ARMPQ A?JASJ?RCB ?R ACLRCP MD EJ?QQ 'GESPC
CLTGPMCKR?J AMLBGRGMLQ (J?7QQ RFGAILCQQ GQ KK
'MP RPGNJC N?LC *( SLGRQ RFAMPRGLEQ ?PC ML QSPD?ACQ 7?LB "PEML DGJJ GQ
PANE |G UNITS WITH LoE-i89" COATING
LoCE-180 LoCE -272 LoCE -366
LoCE-180 LoCE-180 LoCE-180
LoE-i89 (#6) LoGE-i89 (#6) LoGE-i89 (#6)
Airspace BTU/(hr-ft -¥%2F) (W/m -K) BTU/(hr-ft -Y4F) (W/m -K) BTU/(hr-ft -¥%2F) (W/m -K)
mm  inches air argon air argon air argon
6.5 1/4 0.21 (1.19) 0.17 (0.97) 0.21 (1.19) 0.17 (0.97) 0.20 (1.14) 0.16 (0.91)
8.0 5/16 0.18 (1.02) 0.15 (0.85) 0.18 (1.02) 0.15 (0.85) 0.18 (1.02) 0.14 (0.79)
9.8 3/8 0.16 (0.91) 0.13 (0.74) 0.16 (0.91) 0.13 (0.74) 0.16 (0.91) 0.13 (0.74)
115 7/16 0.15 (0.85) 0.12 (0.68) 0.15 (0.85) 0.12 (0.68) 0.15 (0.85) 0.12 (0.68)
13.0 12 0.14 (0.79) 0.12 (0.68) 0.14 (0.79) 0.11 (0.62) 0.14 (0.79) 0.11 (0.62)
P —— ]

$?JASI?RCB T2JSCQ SQGLE -#/- 8%08 AMKNSRCP NPMEP?K 6 '?ARMPQ A?JASJ?RCB 2R ACLRCP MD EJ?QQ 'GESPC
NCP /'3§ CLTGPMLKCLR?J AMLBGRGMLQ (3700 RFGAILCOQ GQ KK

'MP RPGNJC N?LC *( SLGRQ RFEMFRGLEQ ?PC ML QSPD?ACQ  'pEML DGJIJ GQ
?LB




5%1M++ )-$.6 #3.12

% +->9< +8. 6+== <+7/ 8>/<0+-/ §7:/<+>?</=
5FC B?R? @CJMU 'GESPCQ ?LB AMKN?PC T?PGMR?ACP RWNCQ GL RFC GLBSQRPW ?LB RECRPCHMTCAR ML RF
UGLBMU 6 ?2ARMP /'3% $3 P?RGLE ?LB QGEFRIGLCRERGIGFC QGKSJ?RGMLQ UCPC K?BC @W ? $CPRGDERIBF'3$AGKESJ

? UMMB MP TGLWJ DP?KC UGRF QGEFRJGLCQ MRARFCAIIIAGP2QIATQCQ

-y
= - - ¥
LoE*-366 DOUBLE-GLAZED UNIT o WINDOW U-FACTOR
Spacer Type NFRC U-Factor NFRC CR  Sightline Temp iF
Aluminum 0.28 56 30.8 ooy-4 1 |
Intercept 0.27 57 325 =
i
Technoform 0.27 58 33.8 i
£ D24 —
Duraseal 0.27 59 35.1 E
XL Edgé 0.26 60 35.9 @ E
E - = =
Intercept Ultra 0.26 60 36.2 .2 4@ g‘ o E af
is t = =
Endur IG 0.26 61 36.9 ; ':E-. E £ B
3
Super Spacer Premium Plus 0.26 61 37.7 025 = : E_ of
Duralite 0.25 63 39.0
KK -MY \ "PEML KK $IC?P ‘GESPC KK -MY "PEML KK $JC?P 'GESPC
' (CLCPGA 8MMB  7GLWJ 'P?KC
i 5 - L] =
WFRC CONDENSATION RESISTAMCE [CR) RATING SIGHTLINE TEMPERATLURE !
&1 40,0
&2 = JE.0
&0 = =50
£
el . L
:
R o o & 1l —p— - E
s/ & 2 s 18 |2
=1 = E] I= -
4 - = — 1.0 4F = =
£ o = | [¥]
= E E z IE |IE
a2 i 250 o Bios
KK -MY "PEML KK $JC?P 'GESPC KK -MY "PEML KK $JC?P 'GESPC
(CLCPGA 8MMB  7GLWJ 'P?KC (CLCPGA 8MMB  7GLWJ 'P?KC

00/-> 90 #:+-/< #C=>/7= 98 @/<+66 % +->9<=
*L KMQR UGLBMUQ RF?R CVGQR RMB?W REDMRRAMEISERREEC &LBSP QN?ACP UGJJ 2JQM GLAPC?QC RFCE.RGRDDREKC
DP?KC ?LBRFC ~ @?LB MD EJ?QQ LC?P RFC DP?KC GQ EPC?RCKREPRRSPC PCQSJIRGLE GL JCQQ MNNMPRSUGKU QRRGGILBMM
RFC FC?R DJMU RFPMSEF RFC ACLRCP MD ?L-KIFENIPDBYICB ?PMSLB RFC NCPGNFCPW MD RFC EJ?QQ 'GESPCQ  ?LB
GLQSJ?RGLE EJ?QQ SLGR *L ?BBGRGML RREGCBRMPRIXC

2LB MTCP?JJ UGLBMU ?PC GKNPMTCB UFCL SQEQEXPREGCRIQ

QRCCJ QN?ACP MTCP RFC RWNGA?J 2JSKGLSROQN?ACP 'GES



97:+<+>3@/ 8+6C=3=90 '38.9A % +->9< DP?KC ?LB CBEC MD EJ?QQ ?E?GLQR GLAPCKCLRRIMH?LECQ
5M AMKNJW UGRF CLCPEW AMBCQ UGLBMU K?LSQRARBIRCPRAP MD EJ?QQ NCPDMPK?LAC "Q DMPK?RRCB RPBRMEQ ?

?LB P?RC RFCGP UGLBMUQ NCP RFC 6 4 /'3$ NRMEEDRAMPE GLAPCKCLR @CRUCCL AJ?QQCQ RM ?LB RM DPSHNG

?LB MP RFC $?L?BG?L $4"" QR?LB?PB 5FC J?RCQFEW  MLC AJ?QQ RM ?LMRFCP GQ KMQRJW ? DSLARBVROGQEREC UG
AMBC TCPQGMLQ GL @MRF RFC 6 4 ?LB $?L?E BMOAGDWKIMTGLE BMUL RFC JGQR MD EJ?XGLE MNRGKIN@ABAWDIQ RFC G
6 ?ARMPQ RF?R UGJJ PCOSGPC RFC SQC MIDPMIC.BRNC EJ?QQ AF?LECQ UGRFGL ? @?QGA UGLBMU BCQGEL

RM AMKNJW KCR?J DP?KC 6 ?ARMPQ ?PC RMMGREEF /ML
DP?KCQ UMSJB GLAJSBC RFCQC QS@ A?RCEMPGCQ

" $J?B 8MMB

# 8MMB 7GLWJ 'G@CPEJ?QQ
$ *LQSJ?RCB 8MMB 7GLWJ 'G@CPEJ?QQ -@5N=B: CDH=CBG

*L ECLCP?J A?RCEMPW # UGJJ F?TC JMUCP 6 ?2ARMPQ RF?L140+  IFF9BH K=B8CK IG9G %C
QS@ A?RCEMPW " ?LB $ UGJJ @C @CRRCP RFC # *L NP?ARGR/HCF

FMUCTCP RFCPC ?PC CV?KNJCQ UGRFGL C?AF A?RCEMPWRI&R=B8CK KCI@8 :5@@ =BHC @5GG Cl6@9 D5B9 CDH=
AMKNJW UGRF AMBC EGTCL RFC PGEFR EJ?QQ N?AI?EC  G<CKB KCI@8 7<5B;9 H<9.6M  CF HF=D@9

D5B9 7CI@869 HC @CKO9F.
5FC R?@SJ?RGML RM DMJIMU NPCQCLRQ MTZARNMPUGLBMU

6
2Q ? DSLARGML MD EJ?QQ RWNC SQGLE ? AMWIQEQREFCE > 57’;;:;?82%?53;(‘97‘3&:” @=GH C: ;@5N=B; CDH=CBG CHC
bAJ?2QQCQC MD UGLBMU 6 ?ARMP ?PC SQCB RV BDDSRRADN /> 0~

/MRC RF?R ?JJ RFC 6 ?ARMPQ QFMUL ?PC PCNPCQCLR?RGTC
$MBC AMKNJIG?LAC UGJJ PCOSGPC ?L /'3% P?RGLE ?LB QGKSJ?

-C 1G9 H<=G :CFA5H :=B8 5B CDH=CB H<5H MCI 7IFFOBH@M 61=
89:=B9 MCIF :F5A9 7@5GG 5B8 7CAD5F9 H<9 =AD57HG C: CH<9F

? 5B8 57<=9J9G 5

WINDOW U-FACTOR
Class 1 Class 2 Class 3
Glazing BTU/(hr-ft -Y4F) (W/m -K) BTU/(hr-ft -Y4F) (W/m -K) BTU/(hr-ft -V4F) (W/m -K)
Clear / Clear Code Default for Double-Pane & Non-Metal Frame is 0.55 (3.12)

Clear / LoGE-180 0.33 1.87 0.31 1.76 0.29 1.65
LoCE -272 or 270 / Clear 0.32 1.82 0.30 1.70 0.28 1.59
LoCE -366 / Clear 0.31 1.76 0.29 1.65 0.27 1.53
Lo@E-340° / Clear 0.31 1.76 0.29 1.65 0.27 1.53
LoCE-180 / LoCE-i89 (#4) 0.29 1.65 0.27 iL5E) 0.25 1.42
LoCE -272 or 270 / LoE-i89 (#4) 0.29 1.65 0.27 1.53 0.25 1.42
LoCE -366 / LoE-i89 (#4) 0.28 1.59 0.26 1.48 0.24 1.36
LoCE-340" / LoE-i89 (#4) 0.28 1.59 0.26 1.48 0.24 1.36
Clear / Clear / Clear 0.38 2.16 0.36 2.04 0.34 1.93
LoCE-180 / Clear / LoCE-180 0.25 1.42 0.23 1.31 0.21 1.19
LoCE -272 / Clear / LoGE-180 0.25 1.42 0.23 1.31 0.21 1.19
LoCE -270 / Clear / LoGE-180 0.25 1.42 0.23 1.31 0.21 1.19
LoCE -366 / Clear / LoGE-180 0.24 1.36 0.22 1.25 0.20 1.14
LoCE-180 / LoE-180 / LoCE-i89 (#6) 0.24 1.36 0.22 1.25 0.20 1.14
LoCE -272 / LoE-180 / LoCE-i89 (#6) 0.24 1.36 0.22 1.25 0.20 1.14
LoCE -270 / LoE-180 / LoCE-i89 (#6) 0.24 1.36 0.22 1.25 0.20 1.14
LoCE -366 / LoE-180 / LoCE-i89 (#6) 0.24 1.36 0.22 1.25 0.20 1.14

"JJ -MY MNRGMLQ ?PC ?PEML DGJJCB
%MS@JC 1?LC KK E?N
5PGNJC 1?LC KK E?NQ

$2JASJ?RCB T2JSCQ SQGLE -#/- 8+/%08 AMKNSRCP NPMEP?K NCP /G®KILKCLR?J AMLBGRGMLQ

%MS@JC N?LC *( SLGRQ KK EJ?QQ RFGAILCQQ ?LB KK ?GPQN?AC UGRF ?PEWQ DGJJ $JC?P $JC?P T2JSCQ @?QCB ML 2L ?GP DGJICB A?TGRW
5PGNJC N?LC *( SLGRQ KK EJ?QQ RFGAILCQQ ?LB KK ?GPQN?AC UGRF ?PEML E?Q DGJJ $IC?P $JC?P $ICR@PRISE ML 2L ?GP DGJICB A?TGRW
"MP BMS@JC N?LC *( SLGRQ RFC -MY AM?RGLEQ ?RQMI?CESRIB?A

"MP RPGNJC N?LC *( SLGRQ RFC -MY AM?RGLEQ ABQMPRIESPIMP  2LB




S WINTER NIGHT AIRSPACE HEAT T

)-3%1 %!3 .22

)C?R RP?LQDCP ?APMQQ RFC U inter Radiative Heat Loss ?—I?ena(:ul_cc:gse Heat Loss

MD GLQSJ?RGLE EJ?QQ SLGF BTU/(hr-ft 2-iF) BTU/(hr-ft 2) BTU/(hr-ft 2) BTU/(hr-ft 2)

@W RUM QCN?P?RC KCAF?L!( Insulating Glass Unit (W/m?-K) (W/m?) (W/m?) (W/m?)

[ 5ECPK?J P?BG?RGML Clear / Clear 0.48 (2.73) 21 (66) 13 (41) 34 (107)
DPMK EJ2QQ QSPD?AC Clear / LoE-180 0.26 (1.48) 3 (9) 15 (47) 18 (57)
RM EJ?QQ QSPD?AC Lo -272 / Clear 0.25 (1.42) 2 (6) 16 (50) 18 (57)

[ SMLBSARGML RFPMSEF RF LoE -270 / Clear 0.25 (1.42) 2 (6) 16 (50) 18 (57)
KMJICASJCQ MD 2GP LoCE -366 / Clear 0.24 (1.36) 1 (3 16 (50) 17 (54)

LoE-340° / Clear 0.25 (1.42) 1 (3 17 (54) 18 (57)

*L ? BMS@JC N?LC AJC?P SL(C LoE-180 / LoE-i89 (#4) 0.21 (1.19) 2 (6) 13 (41) 15 (47)

QCC'GESPC  ?RPGEFR M LoE -272 / LoE-i89 (#4) 020 (1.14) 1 @) 13 (41) 14 (44)
MD RFC RMR?J FC?R RP?7L( LOGE -270 / Lo(E-i89 (#4) 0.20 (1.14) 1 (3 13 (41) 14 (44)

iﬁﬁﬁ;ﬁfggﬁé 23?4%7?}22(‘ LOCE -366 / LoE-i89 (#4) 0.20 (1.14) 1 (3 13 (41) 14 (44)

AMPRGLE ML MLC Q SPDIAC [ Lo@-340" / LOE-i89 (#4) 0.20 (1.14) 1 (3) 13 (41) 14 (44)

RFé 2GPQN?AC @JMAIQ.CLM Clear / Clear / Clear 0.35 (1.99) 14 (44) 11 (35) 25 (79)

P?BG?RGML RP?LODCP RM P LoE-180 / Clear / LoE-180 0.17 (0.97) 2 (6) 10 (32) 12 (38)

RFC RMR?2J FC?R JMQQ DPME Lo -272 / Clear / LoGE-180 0.17 (0.97) 1 (3 11 (35) 12 (38)
RM #56 FP DR #W ?BBGLE Lo -270 / Clear / LoGE-180 0.17 (0.97) 1 (3) 11 (35) 12 (38)

RFC JMU CKGQQGTGRW AM? Lo -366 / Clear / LoGE-180 0.17 (0.97) 1 (3 11 (35) 12 (38)

FC?R JMQQ @W RFCPK?J P?E LoCE-180 / LoE-180 / LoCE-i89 (#6) 0.15 (0.85) 1 (3) 10 (32) 11 (35)

GQ LMU PCBSACB RM MLJW LOE -272 / Lo@E-180 / Lo(E-i89 (#6) 0.15 (0.85) 1 (3 10 (32) 11 (35)

RFC RMR?J FC?R RP?LQDCP = Lo -366 / LoE-180 / Lo(E-i89 (#6) 0.14 (0.79) 1 (3) 9 (28) 10 (32)

-MY ' SLGR UGRF ?PEML ,

G QRP RGN (GESPC i e e Aot S o

QFMUQ RFGQ CDDCAR $M?RGLEQ ML QSPD?ACQ ~ ?LBMP
5PGNJC N?LC *( AMLQRPSARGMIKK ?GPQN?AC  ?PEML DGJJCB DMP -MY NPMBSARQ $MERGZEQWIL Q

5FC FC?R RP?LQDCP AF?P?ARCE’%@QS’\:?PRGLE?EJB?QQ OWORCKQ AVRTSEQ0

RGAQ MD RFC -NRMBSARQ

UGRF ?PEML ?GPQN?AC TQ BMS@JC

N?LC AJC?P UGRF ?GP ?PC QI e

?RPGEFR 'GESPCQ ?LB
5FC JMUCP RFCPK?J

AMLBSARGTGRW MD ?PEML J

AMLBSARGTC FC?R RP?LQDC

#56 FP DR BMS@JC RFC
NCPDMPK?LAC MD QR?LB?PB
BMS@JC N?LC GLQSJ?RGLE
EJ?QQ UGRF ?GP

‘ 'GESPC 'GESPC
1d



%!3 11-28%1
4,%1 %!3 1)-
4SKKCPRGKC FC?R E?GL

GQ @?QCB ML ?JJ RFPCC F
E?GL JM?BQ

[ %GPCAR RP?LQKGQQGML
QMJ?P P?BG?RGML

[ *LU?PB DIMUGLE DP?ARG
?@QMP@CB QMJ?P P?BG

[ "GP RM ?GP FC?R E?GL DF
FGEF MSRBMMP RCKNCP

5FC R?@JC ?LB GJISQRP?R
'GESPCQ 2LB

QFMU RFC FC?R E?GL AF?P"
GQRGAQ MD BMS@JC N?LC
2LB-MY ' NPMBSARQ *L
SQGLE RFC -MWPMBSAR
RFC FC?R E?GL GQ PCBSAC
AMKN?PCB UGRF ? BMS@JC
AJC?P GLQSJ?RGLE EJ?QQ

5FC B?R? ?LB DGESPCQ QFML
-MY NPMBSARQ F?TC ? BGC
?BT?LR?EC DMP QSKKCPRG|
NCPDMPK?LAC MTCP AJC?P
GLQSJ?RGLE EJ?QQ

I
SUMMER DAY SOLAR HEAT GAIN COMPARISUNS

Solar Radiation ~ Solar Radiation Total Energy = Total Energy

summer ReRected Transmitted Rejected Gained
BTU/(hr-ft 2) BTUI/(hr-ft 2) BTU/(hr-ft 2 BTU/(hr-ft 2  BTU/(hr-ft ?)

Insulating Glass Unit (W/m2) SHGC (W/m2) (W/m?) (W/m?) (W/m2)

Clear / Clear 0.50 (2.84)  0.78 32 (101) 181 (571) 55 (174) 200 (631)

Clear / LoGE-180 0.23 (1.31) | 0.68 52 (164) 149 (470) 79 (249) 172 (543)

Lo -272 / Clear 0.22 (1.25) | 0.41 87 (274) 94 (297) 146 (461) 105 (331)

LoCE -270 / Clear 022 (1.25)| 0.37 97 (306) 84 (265) 157 (495) 94 (297)

Lo -366 / Clear 0.21 (1.19) | 0.27 109 (344) 62 (196) 181 (571) 70 (221)
Lo@-340" / Clear 0.21 (1.19) | 0.18 99 (312) 35 (110) 203 (640) 48 (151)
LOoGE-180 / LoGE-i89 (#4) 0.18 (1.02) | 0.62 52 (164) 136 (429) 94 (297) 157 (495)

Lo@E -272 / LOGE-i89 (#4) 0.17 (0.97) | 0.40 87 (274) 92 (290) 149 (470) 101 (319)
Lo@E -270 / LOGE-i89 (#4) 0.17 (0.97) | 0.36 97 (306) 82 (259) 159 (502) 91 (287)
Lo -366 / LOGE-i89 (#4) 0.17 (0.97) | 0.27 109 (344) 60 (189) 181 (571) 69 (218)
Lo@-340" / LoE-i89 (#4) 0.17 (0.97) | 047 99 (312) 35 (110) 206 (650) 44 (139)
Clear / Clear / Clear 0.38 (2.16) | 0.70 42 (132) 156 (492) 74 (233) 179 (565)
LoE-180 / Clear / LoGE-180 0.18 (1.02) | 0.56 62 (196) 117 (369) 109 (344) 142 (448)
Lo@E -272 / Clear / LoGE-180 0.18 (1.02) | 0.37 92 (290) 79 (249) 156 (492) 95 (300)
Lo -270 / Clear / LoGE-180 0.18 (1.02) | 0.33 99 (312) 72 (227) 166 (524) 85 (268)
LoCE -366 / Clear / LoCE-180 0.18 (1.02)  0.25 114 (360) 52 (164) 186 (587) 65 (205)
LoE-180 / LoE-180 / LoE-i89 (#6)  0.15 (0.85) | 0.53 62 (196) 109 (344) 117 (369) 133 (420)
LoGE -272 / LoE-180 / LoE-i89 (#6) 0.15 (0.85) 0.36 92 (290) 77 (243) 159 (502) 91 (287)
LoE -366 / Lo@E-180 / LoE-i89 (#6) 0.14 (0.79) 0.24 114 (360) 52 (164) 188 (593) 62 (196)

$?JASI?RCB T?JSCQ SQGLE 7GQGML ?LB -#/- 8+/9608 AMKNSRCP NPWEPCKTGERILKCLR?J AMLBGRGMLQ 'GESPC

%MS@JC N?LC *( AMLQRPSARGMIK ?GPQN?AC

$M?RGLEQ ML QSPD?ACQ ?LB MP

5PGNJC N?LC *( AMLQRPSARGMIKK ?GPQN?AC
?LB  MP ?LB

"JJ GLQSJ?RGLE EJ?QQ QWQRCKQ AMIREIRZQQ

?PEML DGJJCB DMP -MY NPMBSARQ MRBEGRBUCRE?TGRW

?PEML DGJJCB DMP -MY NPMBSARQ $MERGREQQIL Q
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1?QQGTC QMJ?P FC?RGLE ?G
K?VGKGXC FC?R E?GL DPMK
RP?LQKGQQGML MD QMJ?P F
2LB RFC GLU?PB DJMUGLE DF
MD ?@QMP@CB QMJ?P P?BG
UFGJC KGLGKGXGLE RFC MS|
DIJMUGLE CLCPEW DPMK AML
RGML ?LB P?BG?RGTC FC?R !
DPMK GLQGBC RFC FMSQC
1?QQGTC QMJ?P NPMBSARQ
FGEF 4)($ T?JSCQ UGRF JMU
6 ?ARMPQ 1?QQGTC QMJ?P
FC?RGLE GQ GLRCLBCB MLJV
AJGK?RCQ UGRF CVRPCKCJV
FC?RGLE PCOSGPCKCLRQ 7L
DMP @SGJBGLEQ BCQGELCB
R?IC ?BT?LR?EC MD N?QQGT(
QMJ?P FC?RGLE

'GESPC  GJISQRP?RCQ RFC
QMJ?P FC?R E?GL MD NPMBS
SRGJGXGLE $?PBGL?J'-KYB
-MY G ' UFGJC K?GLR?GLGLE
TCPW JMU 6 ?ARMPQ

WINTER DAY SOLAR HEAT GAIN COMPARISONS |

| Solar Radiation ~ Solar Radiation Total Energy ~ Total Energy
U RefRected Transmitted Rejected Gained
BTU/(hr-ft ?) BTUI/(hr-ft 2) BTU/(hr-ft 2 BTU/(hr-ft 2)  BTU/(hr-ft 2)
Insulating Glass Unit (W/m2) SHGC (W/m2) (W/m2) (W/m2) (W/m?)

Clear / Clear 0.48 (2.73) | 0.77 32 (101) 181 (571) 91 (287) 191 (603)

Clear / LoGE-180 0.26 (1.48)  0.68 52 (164) 149 (470) 97 (306) 169 (533)

LoCE -272 / Clear 0.25 (1.42) | 0.41 87 (274) 94 (297) 164 (517) 102 (322)

Lo -270 / Clear 0.25 (1.42) | 0.36 97 (306) 84 (265) 177 (558) 89 (281)

LoE -366 / Clear 0.24 (1.36)  0.27 109 (344) 62 (196) 198 (625) 67 (211)
LoE-340" / Clear 0.25 (1.42) | 0.17 99 (312) 35 (110) 220 (694) 42 (132)
LoE-180 / LoGE-i89 (#4) 0.21 (1.19) | 0.60 52 (164) 136 (429) 114 (360) 149 (470)

Lo -272 / LoE-i89 (#4) 0.20 (1.14)  0.40 87 (274) 92 (290) 163 (514) 99 (312)
Lo -270 / LoE-i89 (#4) 0.20 (1.14) | 0.35 97 (306) 82 (259) 175 (552) 87 (274)
Lo -366 / LOGE-i89 (#4) 0.20 (1.14) 0.26 109 (344) 60 (189) 198 (625) 64 (202)
LoGE-340" / LoGE-i89 (#4) 0.20 (1.14) 0.7 99 (312) 35 (110) 220 (694) 42 (132)
Clear / Clear / Clear 0.35 (1.99) 0.70 42 (132) 156 (492) 99 (312) 174 (549)
LoCE-180 / Clear / LoGE-180 0.17 (0.97)  0.56 62 (196) 117 (369) 121 (382) 139 (438)
Lo -272 / Clear / LoGE-180 0.17 (0.97)  0.37 92 (290) 79 (249) 168 (530) 92 (290)
Lo -270 / Clear / LoGE-180 0.17 (0.97)  0.33 99 (312) 72 (227) 178 (562) 82 (259)
Lo -366 / Clear / LoGE-180 0.17 (0.97) | 0.24 114 (360) 52 (164) 200 (631) 60 (189)
LoCE-180 / LoE-180 / LoCE-i89 (#6) | 0.15 (0.85)  0.52 62 (196) 109 (344) 130 (410) 129 (407)
Lo -272 / LoGE-180 / LoE-i89 (#6) 0.15 (0.85) | 0.35 92 (290) 77 (243) 172 (543) 87 (274)
Lo -366 / LoGE-180 / LoGE-i89 (#6) 0.14 (0.79) | 0.23 114 (360) 52 (164) 201 (634) 57 (180)
$?JASI?RCB T?JSCQ SQGLE 7GQGML ?LB -#/- 8+/9608 AMKNSRCP NPWEPCKTGERILKCLR?J AMLBGRGMLQ 'GESPC

%MS@JC N?LC *( AMLQRPSARGMIK ?GPQN?AC

$M?RGLEQ ML QSPD?ACQ ?LB MP

5PGNJC N?LC *( AMLQRPSARGMLKK ?GPQN?AC
?LB  MP ?LB

"JJ GLQSJ?RGLE EJ?QQ QWQRCKQ AMIREIRQQ

?PEML DGJJCB DMPNRMBSARQ MRFCPUGQC ?GP DGJJICB A?TGRW

?PEML DGJJCB DMP -MY NPMBSARQ $MBRGRAQQIL Q
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5P?BGRGML?JIJW RFC RFCPK?J AMKDMPR LCZBR @GLBIMPERICLRCB @W ? AMKN?PGQML MRDAGDRCQSRD?RI?RCKNCP?RSP
DMP BGDDCPCLR NPMBSARQ 8?PKCP LGEFRRGRSHOQREHMNELE RFC UGLRCP ?LB AMMJICP QSKRCKBY$RCRNRQ ?L GLBGAY
MD ? KMPC AMKDMPR?@JC EJ?QQ NPMBSAR

8GRF RFC GLRPMBSARGML MP ANNIBQGBC JMU & AM?RGLE RFC P?BG?LRIMRERPARVIMIC?LB RFC MAASN?LR GQ QGELGDQ
PCBSACB 5M AMKN?PC RFC AMKDMPR ?QNCARQLBDISUARRERCE PMMKQGBC EJ?QQ QSPDRARN) SERUCAGRBG?LR
5CKNCP?RSPC .35 .35 A?L @C RFMSEFR MD ?@ZBIQCRCKNCP?RSPC RFC AJMQCP RFC .35CFHRUFRFFOFCRRGLE RFC @CH
RFC AMKDMPR UGJJ @C

" BCRCPKGL?RGML MD .35 PCOSGPCQ ILMUJCBEEMUIDRBCIPGB MAASN?LR NMQGRGML PCJBRET GRM FEFEMISKL
QFMUL GL RFC DMJIMUGLE R?@JC ?QQSKCQBIBMICFOEEXZRGM BMMP UGRF RFC MAASIR?PRA@MEBEBQ APC?RCQ ? TGCU
D?ARMP MD  RF?R GQ SQCB RM A?JASJ?RB?PBARAQREP QSKKCP AMLBGRGMLQ 5FC AMK@RRCRGMNRSRLMR UMPQR A?Q
ECMKCRPW ?LB RCKNCP?RSPC AMLBGRGMLQ BGTZRGAMBINMGLR RF?R QFMSJB AMTCP RFGICPQRRSPRBGRWCVNCARCB
KMQR PCQGBCLRG?J QRPSARSPCQ

96. '/+>2/< 9709<>

*L ECLCP?J RFC JMUCP RFC 6 ?ARMP RFC KMPC ARROEPRO@UGJJ @C "BBGLE JMU & RM BMSENZ.MBPRRGNGKNPMTCQ
JMUCPQ 6 "?ARMP ?LB GKNPMTCQ RFC AMKDMPR '6QSRID -MY G UGJJ F?TC ? NMQGRGTC CDDCAR REG35IMD?AR
BMS@JC N?LC UGRF -MY G GQ @CRRCP RF?L RFOBGRBESIBMWM?RCB EJ?QQ RM RFC PMMKQGBC

9> /+>2/< 9709<>
5UM EJ?QQ ?RRPG@SRCQ ?DDCAR FMR UC?RFCB AMRIPRIFE?RBE?GL AMCDDGAGCLR 4)($RACPVIRMOCP .35 AJMQCP RM RFC RF(
QR?R ?LB ? IMUCP QMJ?P FC?R E?GL NPMTAREQRBECRBEQRMP EJ?QQ AMKDMPR -MY GOMRCIRENIGGBOPMK RFC ?@QMPNRG
RF?RdQ RWNGA?J MD FGEF QMJ?P E?GL BIFIBSERRIQ FVMABKGR QMJ?P E?GL ?LBRFRBESRBVE RAC ?GP AMLBGRGMLGLE Q

'GESPC  GJISQRP?RCQ RFC
UGLRCP ?LB QSKKCP AMKDM INDOOR GLASS TEMPERATURES AND
£ 1700  NPMBSARG ) M0 RELATIVE HEAT GAINS
NPMBSARQ GKNPMTC AMJB L o p=—
AMKDMPR ?LB RFC ?BBGRGM St o @llees Y T
-MY G KMTCQ ?JJ RFCQC EJ? Insulating Glass Product . Y4F (%4C) Y4F (%4C) Y4F (4C) SHGC
NPMBSARQ AJIMQCP RM RFC , | Clear / Clear 44 (7) 60 (16) 81 (27) 0.78
MD ?L GLQSJ?RCB U?JJ 8FCL Clear / LoE-180 55 (13) 64 (18) 83 (28) 0.69
AMKCQ RM QSKKCP AMKDMP! Lo -272 / Clear 56 (13) 65 (18) 79 (26) 0.41
JMMI DMP $?PBGL?JdQ QMJ?P
AMLRPMJ JMU & AM?RGLEQ Lo -270 / Clear 56 (13) 65 (18) 78 (26) 0.37
MY My Lo -366 / Clear 56 (13) 65 (18) 78 (26) 0.27
MY ' 2LB-MY Lo@®-340" / Clear 56 (13) 65 (18) 79 (26) 0.18
LoGE-180 / LoGE-i89 (#4) 46 (8) 68 (20) 78 (26) 0.62
Lo -272 / LoGE-i89 (#4) 47 (9 68 (20) 77 (25) 0.41
Lo -270 / LoGE-i89 (#4) 47 (8 68 (20) 77 (25) 0.36
Lo -366 / LOCE-i89 (#4) 48 (9) 68 (20) 77 (25) 027
Lo-340° / LoGE-i89 (#4) 47 (8) 68 (20) 77 (25) 017
Clear / Clear / Clear 51 (11) 63 (17) 82 (28) 0.70
LoGE-180 / Clear / LoGE-180 60 (16) 66 (19) 83 (28) 0.56
Lo -272 / Clear / LoGE-180 60 (16) 66 (19) 80 (27) 037
Lo -270 / Clear / LoGE-180 60 (16) 66 (19) 79 (26) 0.33
Lo -366 / Clear / LoGE-180 60 (16) 66 (19) 79 (26) 0.25
LoGE-180 / LoGE-180 / LoGE-i89 (#6) 52 (11) 68 (20) 79 (26) 053
Lo -272 / LoGE-180 / LoE-i89 (#6) 53 (12) 68 (20) 78 (26) 0.36
Lo -270 / LoGE-180 / LoE-i89 (#6) 53 (12) 68 (20) 78 (26) 0.32
Lo -366 / LoGE-180 / LoCE-i89 (#6) 53 (12) 68 (20) 77 (25) 0.22
4R?LB?PB UC?RFCP AMLBGRGMLQ SQCB DMP UGLRRERPRICPARTASI?RGMLQ 'GESPC

"QQSKCQ MAASN?LR LC?P ? J?PEC UGLBMU  TGCU D?ARMP
.35 A?JASJ?RCB UGRF "4)3"& 4R?LB?PB 5FCPK?J $MKDMPRTEMQEGML
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$MLBCLQ?RGML ML RFC MSRBMMP QSPD?AC FIBJ2QGLRSIRROIAMLBCLQ?RGML ML RFC CVRCPGMI
GQ LMR ?L GLBGA?RGML RF?R RFC GLQSJBRGREESARG BLGBGLBMU GQ ? AMLACPL RFC SQC MD ¢
6LBCP RFC PGEFR QCR MD ?RKMQNFCPGA@MMEBREIIQ GRWY V " AM?RGLE QFMSJB @C AMLQGC
RM ECR AMLBCLQ?RGML ML RFC CVRCPGMPEIRAGQSRD?AGAE -MY V' AM?RGLE GQ ?L *LBGSK 5G
ANCAGDGA?JJW RFCQC AMLBGRGMLQ ?PC ?Q DMJIMUQ ~ @?QCB AM?RGLE QNSRRCPCB MLRM |
[ (J?QQ RCKNCP?RSPC @CJIMU BCU NMGLR RCKNCP?RSPC QSPD?AC MD ?L GLQSJ?RGLE EJ?QQ *ned specifically for  JNCAGI
[ $JC?P LGEFR QIW RFC PCBSARGML MD MSRBMMP AMLBCLQ?RGML FEEDRMC?RGLE
[4RGJJ 2GP FC?R JMQQ DPMK RFC MSR@M?PB ICCNGLE GR UARKEP ?LB PCB!
RFC AF?LAC MD RFC EJ?QQ RCKNCP?RSPC D?JJGSR@ERMU RFC
[JGEF PCJ?RGTC FSKGBGRW BCU NMGLR 5FGQ BCAPC?QCQ RFC FMSPQ ?LB BRINTP UGRF AMLI
[8CJJ GLQSJ?RGLE EJ?XGLEQ RGML *L ?BBGRGML RFGQ AM?RGLE F?Q ? RGR?LESK BGMVGBC
&VNMQCB RM RFCQC AMLBGRGMLQ RFC MSRBNIEZQEPD?ABRR @CAMKCQ FWBPMNFGJGA UFCL CVNMQCB RM 67 P?BG?RG
A?L P?BG?RC FC?R ?U?W RM RFC LGEFR QIW QRAFRF?R REOAMLBCLQ?RGML DMPKQ RFC U?RCP UGJJ QFRCR ?JIMUGLE (
RCKNCP?RSPC D?JJQ @CJMU RFC BCU NMGLR MBRFC ?K@EGQGRGIGRW RFPMSEF RFC U?RCP J?WCP
8FCL RFGQ MAASPQ KMGQRSPC DPMK RFC ?GP AMLBCLQCQ ML RFC
EJ?QQ QSPD?AC OLJW UFCL RFC EJ?QQ RCKNCP?RBEC PGQEQ 1@._$%_2!3)._
RFC BCU NMGLR UGJJ RFC AMLBCLQ?RGML CTRMIRPRC @?Al GL
?2GP %CU DMPK?RGML ML EP?QQ A?P FMMBQ ?LBEPMMDQ 1388881 + /=3<+,6/ ?73.3>C /@/6

PMMDQ ?LB U?JJQ GQ AMKKML ?LB ?AACNRCB ?Q3AI?AR MISMPRC ?PC KMQR AMKDMPR?@JC UFCL PCI?RAHCEBKGBGRW
@CRUCCL ?LB *L RFC FMKC ?L ?TCP?EC PCIPRGIBGRW

5FC NPCQCLAC MD KMGQRSPC GLBGA?RCQ RF?R ? QNCAGRSARER MB 2NNPMNPG?RC UFCL RFC MSRCBBE®RGRNCP

?RKMQNFCPGA AMLBGRGMLQ CVGQRQ ?LB REBERRKE GLOSIIREG\p 2@MTC )MUCTCP BSPGLE AMJIB UCPRPGFSKGEGRW

SLGR GQ GLBCCB BMGLE GRQ HM@ a RFPR MEBGIRGUERBNMER £co K?W A?SQC GLBMMP AMLBCLQ?RGML ML UGLBMUQ
RFC CLTGPMLKCLR *L RFGQ A?QC RF?R GLQSIRRBMGANR?R

PCR?PBQ RFC DJMU MD @SGJBGLE FC?R RFPMBSEPGIIL RPOEGQ R?@JC 'GESPC  QFMUQ PCAMKKCLBCBSBIEBGRYF
U?PKGLE MD RFC MSRBMMP EJ?QQ QSPD?AC NBMBLR RFC BELTCJIQ GL PCI?RGML RM MSRBMMP RCKNCP?RSPCQ

*D MSRBMMP AMLBCLQ?RGML MAASPQ ML ?LQ%) SS3FREEEFJ? . -
GQ JGRRJC MP LMRFGLE RF?R A?L @C BMLC RSPRRCACLR G ROJsEoor Temperature jF Recommended Relative Humidity

[ %P?NCPGCQ A?L @C MNCLCB RM 2JIJMU 2Q KSAEPC?R RP?LQD  20i and Above 35% t0 40%
RFPMSEF RFC EJ?QQ ?Q NMQQG@JC

+10j 30%
[ 5PCCQ MP @SGJBGLEQ A?L @JMAI RFC P?BG?RGW TGCU RM RF '
PCBSAGLE RFC AF?LAC DMP MSRBMMP AMLBCLQ?RGML 0i 23
[ 4FPS@@CPW GKKCBG?RCJW ?BH?ACLR RM RFRCEQRORAIL GL 100 20%
JMA?J FSKGBGRW GLAPC?QGLE RFC AF?LACLBKIPQPEBMMP AM
-20i 15%

5FC MSRBMMP QSPD?AC MD RFC GLQSJ?RGLE EFIMQQ SLGRAMGIIL2

2LB RFC AMLBCLQ?RGML UGJJ CT?NMP?RC UFGAIRFC UGLB NG EsPC

SN MP QSLJGEFR GQ ?@QMP@CB ML RFC EJ?QQ QSPD?AC

5FC AF?PR GL 'GESPC  QFMUQ RFC PCJ?RGMILBEENMRBML
RM GLBMMP EJ?QQ ?LB PMMK PCJ?RGTC FSXGBGRORENEIPQ
?PC ?@MTC RFC PCB JGLC GL RFC AF?PR @GWNBGREAMRGKIC
*D RFCW ?PC @CJMU RFC JGLC WMS UMLJRAMLC AMLBCLQ?R

ﬁ | % Relative Humidity vs. Indoor Glass Surface Temperature 1l
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INDOOR CONDENSATION PREDICTABILITY

Airspace -20° F (-29° C) Outdoor Air Temperature  0° F (-18° C) Outdoor Air Temperature ~ +20° F (7° C) Outdoor Air Temperature
BTLL{J_/Ea%OZr"F = - BTB;EE?ttg—r"F Tos R BTH]EE%KZ’LF s -
QOutdoor Glass mm inches (W/I";Z-Ki °F (°C) (W/m?-K) °F (°C) (WIm?-K) °F (°C)
Clear / Clear 6.5 1/4 0.53 (3.01) 34 (1) 26 0.54 (3.07) 41 (5) 35 0.55 (3.12) 48 (9) 45
9.8 38 0.49 (2.78) 35 (2) 28 0.50 (2.84) 43 (6) 38 0.51 (2.90) 50 (10) 49
13.0 1/2 0.48 (2.73) 37 (3) 30 0.48 (2.73) 44 (7) 39 0.48 (2.73) 51 (11) 51
16.0 5/8 0.49 (2.78) 37 (3) 30 0.48 (2.73) 44 (7) 39 0.48 (2.73) 51 (11) 51
Clear / Loa-180° (#3) 6.5 1/4 0.33 (1.87) 47 (8) 44 0.33 (1.87) 52 (11) 53 0.33 (1.87) 57 (14) 63
9.8  3/8 0.27 (1.53) 51 (11) 51 0.27 (1.53) 55 (13) 59 0.27 (1.53) 59 (15) 68
13.0 1/2 0.28 (1.59) 50 (10) 49 0.26 (1.48) 55 (13) 59 0.24 (1.36) 60 (16) 71
16.0 5/8 0.29 (1.65) 50 (10) 49 0.27 (1.53) 55 (13) 59 0.25 (1.42) 60 (16) 71
L0&?-272° / Clear 6.5 1/4 0.32 (1.82) 48 (9) 45 0.32 (1.82) 52 (11) 53 0.32 (1.82) 57 (14) 63
9.8  3/8 0.26 (1.48) 51 (11) 51 0.26 (1.48) 55 (13) 59 0.25 (1.42) 60 (16) 71
13.0 172 0.27 (1.53) 51 (11) 51 0.25 (1.42) 56 (13) 61 0.23 (1.31) 61 (16) 73
16.0 5/8 0.28 (1.59) 50 (10) 49 0.26 (1.48) 55 (13) 59 0.23 (1.31) 60 (16) 71
L0&?-270°® / Clear 6.5 1/4 0.32 (1.82) 48 (9) 45 0.32 (1.82) 52 (11) 53 0.32 (1.82) 57 (14) 63
9.8 3/8 0.26 (1.48) 51 (11) 51 0.25 (1.42) 56 (13) 61 0.25 (1.42) 60 (16) 71
13.0 1/2 0.27 (1.53) 51 (11) 51 0.25 (1.42) 56 (13) 61 0.23 (1.31) 61 (16) 73
16.0 5/8 0.28 (1.59) 50 (10) 49 0.26 (1.48) 55 (13) 59 0.23 (1.31) 61 (16) 73
L0&3-340 / Clear 6.5 1/4 0.31 (1.76) 48 (9) 45 0.32 (1.82) 52 (11) 53 0.32 (1.82) 57 (14) 63
9.8 3/8 0.26 (1.48) 52 (11) 53 0.25 (1.42) 56 (13) 61 0.25 (1.42) 60 (16) 71
13.0 12 0.27 (1.53) 51 (11) 51 0.25 (1.42) 56 (13) 61 0.22 (1.25) 61 (16) 73
16.0 5/8 0.28 (1.59) 51 (11) 51 0.25 (1.42) 56 (13) 61 0.23 (1.31) 61 (16) 73
L0&-366° / Clear 6.5 1/4 0.31 (1.76) 48 (9) 45 0.31 (1.76) 52 (11) 53 0.32 (1.82) 57 (14) 63
9.8 3/8 0.26 (1.48) 52 (11) 53 0.25 (1.42) 56 (13) 61 0.24 (1.36) 60 (16) 71
13.0 1/2 0.26 (1.48) 51 (11) 51 0.24 (1.36) 56 (13) 61 0.22 (1.25) 61 (16) 73
16.0 5/8 0.27 (1.53) 51 (11) 51 0.25 (1.42) 56 (13) 61 0.23 (1.31) 61 (16) 73
L0&-180° / L0&-i89° (#4) 6.5 1/4 0.26 (1.48) 35 (2) 28 0.26 (1.48) 42 (6) 36 0.26 (1.48) 49 (9) 47
9.8 38 0.22 (1.25) 40 (4) 34 0.22 (1.25) 46 (8) 42 0.21 (1.19) 52 (11) 53
13.0 1/2 0.23 (1.31) 39 (4) 32 0.21 (1.19) 46 (8) 42 0.19 (1.08) 54 (12) 57
16.0 5/8 0.23 (1.31) 39 (4) 32 0.21 (1.19) 46 (8) 42 0.20 (1.14) 53 (12) 55
L0&2-272° / Lo&-i89° (#4) 6.5 1/4 0.26 (1.48) 36 (2) 29 0.26 (1.48) 42 (6) 36 0.25 (1.42) 49 (9) 47
98 38 0.22 (1.25) 40 (4) 34 0.21 (1.19) 46 (8) 42 0.21 (1.19) 53 (12) 55
13.0 1/2 0.22 (1.25) 40 (4) 34 0.20 (1.14) 47 (8) 44 0.19 (1.08) 54 (12) 57
16.0 5/8 0.23 (1.31) 39 (4) 32 0.21 (1.19) 47 (8) 44 0.19 (1.08) 54 (12) 57
L0&2-270° / Lo&-i89° (#4) 65 1/4 0.26 (1.48) 36 (2) 29 0.26 (1.48) 42 (6) 36 0.25 (1.42) 49 (9) 47
9.8  3/8 0.21 (1.19) 41 (5) 35 0.21 (1.19) 47 (8) 44 0.21 (1.19) 53 (12) 55
13.0 1/2 0.22 (1.25) 40 (4) 34 0.20 (1.14) 47 (8) 44 0.18 (1.02) 54 (12) 57
16.0 5/8 0.22 (1.25) 39 (4) 32 0.21 (1.19) 47 (8) 44 0.19 (1.08) 54 (12) 57
L0&3-340' / L0&-i89° (#4) 65 1/4 0.25 (1.42) 36 (2) 29 0.25 (1.42) 42 (6) 36 0.25 (1.42) 50 (10) 49
9.8  3/8 0.21 (1.19) 41 (5) 35 0.21 (1.19) 47 (8) 44 0.18 (1.02) 55 (13) 59
13.0 1/2 0.22 (1.25) 40 (4) 34 0.20 (1.14) 47 (8) 44 0.18 (1.02) 55 (13) 59
16.0 5/8 0.22 (1.25) 40 (4) 34 0.20 (1.14) 47 (8) 44 0.18 (1.02) 54 (12) 57
L0&°%-366° / L0&-i89° (#4) 6.5 1/4 0.25 (1.42) 36 (2) 29 0.25 (1.42) 42 (6) 36 0.25 (1.42) 50 (10) 49
9.8  3/8 0.21 (1.19) 41 (5) 35 0.20 (1.14) 47 (8) 44 0.20 (1.14) 53 (12) 55
13.0 12 0.21 (1.19) 41 (5) 35 0.20 (1.14) 48 (9) 45 0.18 (1.02) 55 (13) 59
16.0 5/8 0.22 (1.25) 40 (4) 34 0.20 (1.14) 47 (8) 44 0.18 (1.02) 55 (13) 59
Clear / Clear / Clear 8.0 5/16 0.34 (1.93) 46 (8) 42 0.35 (1.99) 51 (11) 51 0.36 (2.04) 56 (13) 61
115 7/16 0.31 (1.76) 48 (9) 45 0.32 (1.82) 52 (11) 53 0.33 (1.87) 57 (14) 63
L0&-180° / Clear / Lo&-180° 8.0 5/16 0.17 (0.97) 58 (14) 66 0.17 (0.97) 60 (16) 71 0.17 (0.97) 63 (17) 78
115 7/16 0.14 (0.79) 60 (16) 71 0.14 (0.79) 62 (17) 76 0.14 (0.79) 64 (18) 81
L0&2-272° / Clear / Lo&-180® 8.0 5/16 0.17 (0.97) 58 (14) 66 0.17 (0.97) 60 (16) 71 0.17 (0.97) 63 (17) 78
115 7/16 0.14 (0.79) 60 (16) 71 0.13 (0.74) 62 (17) 76 0.13 (0.74) 64 (18) 81
L0&2-270% / Clear / Lo&-180® 8.0 5/16 0.17 (0.97) 58 (14) 66 0.17 (0.97) 60 (16) 71 0.17 (0.97) 63 (17) 78
115 7/16 0.14 (0.79) 60 (16) 71 0.13 (0.74) 62 (17) 76 0.13 (0.74) 64 (18) 81
L0&3-366° / Clear / Loa-180® 8.0 5/16 0.16 (0.91) 58 (14) 66 0.17 (0.97) 60 (16) 71 0.17 (0.97) 63 (17) 78
115 7/16 0.14 (0.79) 60 (16) 71 0.13 (0.74) 62 (17) 76 0.13 (0.74) 65 (18) 84
L0&-180° / Lo&-180% / 8.0 5/16 0.15 (0.85) 49 (9) 47 0.15 (0.85) 52 (11) 53 0.15 (0.85) 57 (14) 63
L0&-i89° (#6) 115 7/16 0.12 (0.68) 52 (11) 53 0.12 (0.68) 55 (13) 59 0.12 (0.68) 59 (15) 68
L0&2-272® / Lo&-180° / 8.0 5/16 0.14 (0.79) 49 (9) 47 0.15 (0.85) 53 (12) 55 0.15 (0.74) 57 (14) 63
L0&-i89° (#6) 115 7/16 0.12 (0.68) 52 (11) 53 0.12 (0.68) 55 (13) 59 0.12 (0.68) 59 (15) 68
L0&3-366° / Lo&-180° / 8.0 5/16 0.14 (0.79) 49 (9) 47 0.14 (0.79) 53 (12) 55 0.14 (0.79) 57 (14) 63
L0&-i89° (#6) 11.5 7/16 0.12 (0.68) 52 (11) 53 0.12 (0.68) 56 (13) 61 0.11 (0.62) 60 (16) 71
6 ?ARMP 8GLRCP LGEFRRGKC AMLBGRGMLQ UGRF MSRBRBFECQGPARCKN KNF  INF MSRBMMP UGLB TCIMAGRMPURGRFREIMCP?RSPC  Z' Z$ 'GESPC

5 ave *LBMMP ACLRCP MD EJ?QQ QSPD?AC RCKNCP?RIRI?FRMER BCERDC $?JASI?RCB SQGLE -#/- 84/%608 NPMEP?K

3) 1CPACLR PCJ?RGTC FSKGBGRW ?R GLBMMP RCKNCP?R$PC?MBKZK GLBMMP PCJ?RGTC FSKGBGRW @CDMPC ANIFRTROPRGII?OR

%MS@JC N?LC *( AMLQRPSARGM(K ?GPQN?AC  ?PEML DGJJCB DMPNRMBSARQ MRFCPUGQC ?GP DGJJCB A?TGRW $M?RGLEQEIMBSPD?ACQ
5PGNJC N?LC *( AMLQRPSARGMIKK ?GPQN?AC  ?PEML DGJJCB DMPRRMBSARQ MRFCPUGQC ?GP DGJJCB A?TGRW $M?RGLBQ MIFQSPDRACQ 2L
"JJ GLQSJ?RGLE EJ?QQ QWQRCKQ AMREIRQQ

$0( 72JSCQ BMCQ LMR GLAJSBC DP?KC CDDCARQ




411 -%1'8 11-2))331-#% .,/11)2.-

4MJ?P CLCPEW A?L @C @PMICL BMUL GLRM RFELB7 7GQG
/C?P *LDP?PCB QNCARPSKQ $F?P?ARCPGQRGAQ MD RFC(
QNCARPSKQ ?PC ?Q DMJIMUQ

[67 RM LKa$?LA?SQC D?BGLE MD DSPLGQFGLE
[7GQG@IC RM LKa7GQG@JIC JGEFR
[/C?P*LDP?PCB RM LK a4MJ?P CLCPEW RIE?RCCJ ?Q FC?

" AMKN?PGQML MD RFC NCPDMPK?LAC MD $?PEeBRERMG
QFMUL 'GESPC

%CNCLBGLE ML RFC ?NNJGA?RGML RFC @CERUBISIERIFY
2 JMU 67 RP?LQKGQQGML ? FGEF TGQG @ JQIERWR RB?E QK
JMU LC?P GLDP?PCB RP?LQKGQQGML $MLQGERBRARBSMCQ
RFCRGAQ AMJIMP EJ?PC QMJ?P FC?R E?@)($AMCRRGMGQLF
6'?2ARMP AMKDMPR TGQG@JC JGEFR RPALQFMIQBIAIC CF
R?ICL GLRM ?AAMSLR ML ?LW ?NNJGA?RGML

#.423)#2

LoE SOLAR TRANSMISSION COMPARISON
(3 mm LoCE / 13.0 mm airspace / 3 mm Clear)

Visible Light g1 Near Infrared

90% r.UV._._.

80%

< LoGE-i89
< 0E-180

“.

70%

60% —f | :
<« o@-272—_
<«— 0@ 270
<« 1| 0366
<—|LOCE-340'”‘

50%

40%

Light Transmission

30%

20% &

10% 4§

0%

300 500 700

Wavelength (nm)

'GESPC

SFC PAMSQRGA?J NCPDMPK?LAC MD UGLBMUCQDDEBRUBP@BQRGK?RGLE 45$ P?RGLEQ 5M ?NNPMVGK?RIERVD 2EPQRG

[ (3?7QQ QGXC

[ (37QQ RFGAILCQQ

[ "GPQN?AC E?N

[ IPCQCLAC MD J?KGL?RCB NPMBSARQ
['P?KGLE KCK@CPQ

[ (?QICRQ QC?J?LRQ UC?RFCP QRPGNNGLE
[ 8GLBMU BCQGEL

4MSLB RP?LQKGQQGML AJ?QQ 45$ KC?QSPCB GL BGAG@
RFC QR?LB?PB KCRFMB DMP P?RGLE QMSLB 7RRAREATEIRC
MD EJ?QQ NPMBSARQ ?LB UGLBMU ?QQCK@JGCQ 5FC FC
45$ P?RGLE RFC FGEFCP RFC QMSLB ?RRCLS?RGWR. NPM|
RFC UGLBMU 5M BCRCPKGLC RFC QNCAGDGA 45$ PRRGLE
MP BMMP "45.&  b4R?LB?PB .CRFMB DMP -?@MP?RMPW
"GP@MPLC 4MSLB 5P?LQKGQQGML -MQQ MD #SGJBGLE 17
QFMSJB @C SQCB

6QGLE NS@JGQFCB GLBSQRPW B?R? $?PBGL?J REQBCTC
R?@JC 'GESPC  UFGAF EGTCQ PMSEF CQRGK?RCQ ML |
P?RGLEQ MD T?PGMSQ EJ?QQ NPMBSARQ *R QFMRRBIRC
?PC MLIW CQRGK?RCQ MD EJ?QQ 45$ P?RGLEQ 5B RFC
P?RGLE MD RFC UGLBMU ?QQCK@JW AMSJB T?P® @CA?<

GLDJSCLAC MD RFC ?AMSQRGA?J NCPDMPK?LAC MD RFC uumvkswb RFC B2R? 2@MTC U?Q M@R?GLCB BREKIRRUSQRGA?)

?QQCK@JW ?BB RFC AF?LEC GL 45% P?RGLEGN BYIROFRRYF
GL OSCQRGML RM RFC @?QC JGLC AMLQRRSBRANR. AMLBGRGML
CV?KNJIC GLAPC?QGLE RFC ?GPQN?AC DPMK KKKEB/
GLAPC?QGLE RFC EJ?QQ RFGAILCQQ MD @MRFRBRCQ DPMK

KK PCQSJRQ GL ?L ?NNPMVGK?RC 45% P?RGLE MD

ACOUSTICAL PROPERTIES 1

Base line unit constry;:tion: STC rating 28 b~
3.0 mm (*eD) Glass/6.5 mm {LO) Airspace/3.0 mm (D) Glass

Property Change in STC rating (dB)

Increase airspace thickness

6.5 mm to 13.0 mm
13.0 mm to 25.0 mm

+2dB
+3dB

Both lites

+4dB
+5dB
-3dB

One lite
+2dB
+2dB
-2dB

Change glass thickness
3.0 mm to 6.0 mm
6.0 mm to 12.0 mm
3.0 mmto 2.2 mm

Mismatch glass thickness increased from 2:1 to 3:1 +1dB
PVB Laminate addition of 0.8 mm (0.0300) +4dB
Increase PVB thickness B i +2dB
0.8 mm to 1.5 mm (0.0300 to 0.0600)
Replace air with argon No change

'GESPC
4CQGEL (SGBC ¢ 'MP ?BBGRGML?J GL'

KCK@CPQ ?LB RFC AMLQRPSARGML MD RFC UGLBMU ?QQCRGGIE G5 R hrco tOer, aehe 86 Socaco s hebel




88YG#32 & +1221-$ 13)-2 - +1-3 1.63(

5FC KMQR GKNMPR?LR CDDCAR MD ? EJ?XGLE QWQRRIK MEMSQ®HEEPMURM RFC PCBSARGML GL JGEFR RPQZBIKGQQGM
GQ GRQ GLDJSCLAC ML NFMRMQWLRFCQGQ -GEFRMFGAGRPEIBMSKIRCBIW RPSC DMP MRFCP @SGJBGRERGL UFGA

L 5FC
F NJ?LR

QWLRFCQGQ GQ A?JJCB NFMRMQWLRFCRGARIJIVE ?ARGTCEPMBA?RGEFR QSNNJW NPM@JCKQ ?PC KMQR ?NRREBL@C M@QCPT

?LB D?JJQ GL RFC QNCARP?J P?LEC DPMK LKRM LK QOCTCK@CP %CACK@CP ?LB +?LS?PW UFCL RFC B?VRQ ?PC (
'GESPC *L. CQQCLAC RFC FGEFCP RFC JGEFR RRBLQKGRBGEMMSB AMTCP GQ NPCT?JCLR

EEE QN,\??;;;;;ZLE%'\aiTE?LE'\EAPMIEJ?Q'QAKCRCPQ RFC @%_BG%%CJB APMN NJ?LRQ FMSQC NJ?LRQGRVCRFERIAGG
Q Q ' PCJ?RGTCIW JMU JGEFR AMLBGRGMLQ 'GESRRQ REECINCP

YMSQC NJ?LRQ MDRCL EPMU SLBCP AMLBGRGMLQ URGAF AELR?ZPE®ID NFMRMLQ RP?LQKGRRCB GL RF® B3FEIHGWL N(
DMP ?BCOS?RC EPMURF ?LB ?PC NPGK?PGJW QCIRBRCB @UYAPMIRGLE 5FC K?HMPGRW MD RFC JGQRCBTAWREBBEEQ U
RFCGP ?@GJGRW RM EPMU GL PCJ?RGTCJIW BQICIGRERQMRITCDBRARQ ML NJ?LR EPMURFQ CVACNR CBASQAM?RGLE
?PC COS?JJW UCJJ ?B?NRCB RM JMU JGEFR AMIBBRGMLQ?FNMUWS MLIW  MD JGEFR RM @C RP?LQKGRRGEGRFFPNGHEE

DFMP

QMKC UGJJ @C QRPCQQCB @W PCBSACB JGEFR BRNGFMLELIRYDSGR UFGAF GQ COSGT?JCLR RM REERKMEBRMIBIG
QSAF ?Q BGQR?LAC DPMK UGLBMUQ JCLERF MD CWRMQSBSRFLEGR@PGEFR MTCPA?QR B?W 5FCPCDRRTQNRESIRPEEV
QSLJGEFR RGKC MD B?W MD BGPCAR CYNMQSP®NE&EFR MIDIEMREIMNDRFCQGQ AMSJIB D?JJ RM JCTIGIRGARCHABE NS ]
GLRCPGMP ?LB CVRCPGMP QSPD?ACQ ?TCP?ECZREPGCLRIFIKNI?LR EPMURF *D GLRCPL?J JGEFRCXREHGIGRETEQLP
RCKNCP?RSPC DJSARS?RGMLQ PCJ?RGTC FSKGEGRMR ?CRFAGFRSIRBMGQ AM?RGLE GL ?L GLQSJ?REEEEPEQZ B GR
RCPLQ U?RCPGLE ?LB NCPF?NQ KMQR GKNMPR2JR D ?BFRFEL?@GIJGRW RM EPMU QMKC FMSQC NJ?LRQ

JGLCQQ MD RFC UGLBMUQ UMSJB ?JJ F?TC NMRALRE2RGKN?AR

EPMURF %GPRW UGLBMUQ A?L @C ? QGELGDGA?LR NPM@JCK GL EPCC

IG Unit Percentage of Photons Transmitted 1
IG LIGHT TRANSMISSION IN PAR REGION (3mm/13.0/3 mm) in PAR Spectral Region
(3 mm Lo / 13.0 mm airspace / 3 mm Clear) Clear / Clear 83%
00% UV —_petag PAR Spectral Region__i Near Infrared Clear / LoE-180 80%
Clear / LoE-i89 81%
80% ———Clear Glass Lo@-272 / Clear 73%
. <—LoE-i89 Lo®-270° / Clear 71%
( ————————
<LoE-180 Lo@E-366 / Clear 67%
_ 60% i — Lo-340" / Clear 44%
o .
D <«— Lo@B-272
2 s0% \ i ‘GESPC
a <—Lo@-270
E 0% ——totE-366-
'_
é’ 30% LoE-340°
20%
Photosynthetically Active
10% Radiation (PAR)
Spectral Region .
0% - e ——
300 400 500 600 700 800 900
Wavelength (nm) |
%?R? A?JASI?RCB SQGLE ONRGAQ AMKNSRCP NPMEP?K '‘GESPC
*(AMLDGESP?RGMLKK -MY ' KK ?GPQN?AC

KK AJC?P CVACNR DMP -MY AM?RGLE GQ ML QSPD?AC
?LB-MY G ' GQ ML QSPD?AC
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4SPD?AC
2206-3)142 .& 1-4&H#341)-"
S 123)" )32

'1*; 5*3.: * 4760 4*:;260 <62;

OSRBMMPQ
*LBMMPQ

%CQGAA?RCB "GPQ
"GP MP "PEML

% 02%4 #.4.,,276
5FC QC?J?LR Q SQCB RM @MLB EJ?QQ RM RFCKQBIQACP Q
RFC KMQR GKNMPR?LR K?RCPG?J SQCB GL *( SLGR AMLQ
5FC QC?J?LR Q KSQR PCQGQR RCKNCP?RSPC RXBETRGNL 6
KMGQRSPC GLEPCQQ GLRM RFC ?GPQN?AC ?LB PBR?GL *
GL RFC ?GPQN?AC G C ?PEML $?PBGL?J F?Q ARMIJGL ? E
QWQRCK UGRF NMIWGQM@SRWJCLC 1*# ?Q RPBNPGK?
QGJGAMLC ?Q RFC QCAMLB?PW QC?J

*L ?2BBGRGML RM QC?J?LR AFMGAC QN?ACP BCQGEE ?LB
?PC 2JQM GKNMPR?LR $?PBGL?J SQCQ DMSP @®QUBRAMP
AMLQRPSARGML UFGAF PCOSGPCQ MLIW MIZBEIMGLR/GL R
MRFCP *( K?LSD?ARSPCPQ SQC AMPLCP ICWQ RMSRR?AF
QN?ACP NGCACQ RMECRFCP 'MSP HMGLRQ GL@RCREMRY
GLAPC?QCQ RFC NMRCLRG?J DMP KMGQRSPC GBEREQQ (

7935%6:128
$PGRGA?J RM *( SLGR JMLECTGRW GQ DROPGABFEAC AMLA =
KSQR @C LM TMGBQ 2JJMUCB GL RFC QC?J QWQRCK $?PRGI2d~ 101
SLGOSC *LRCJIGECLR 25?JGRW "QQSP?LAC 1PMEP?K TGPRS?JIW.
CJIGKGL?RCQ 2LMK?JGCQ GL RFC D?@PGAZRGMINGARGIQQ "J

PCJW ML A?PCDSJJW A?JG@P?RCB QAGCLRGDGMGLQRPSKCLR?RGML Q

PCQSJRQ ?PC M@HCARGTC *L ?BBGRGML $?PBGL?J K?LSIPARSpCQ?62; 76::9<,276

GRQ MUL NPMBSARGML COSGNKCLR RM CLQSPC RF?R SLERESEE “( SLEGRQ AMLQGQR MD RUN

D?@PGA?RCB UGRF AMLQGQRCLR FGEF 0S?JGRW e QOCNIP2RCE @V
KCR?J QN?ACP 'GESPCQ  ?LB

7>31.%62; 9. 4*A.- 4N?ACP AMPLCPQ ?PC @CLR RM @C ?
*D ?L *( SLGR QGRQ GL U?RCP MP RFC QC?J RORPRQRQGR BHE QN?ACP AMLR?GLQ BCQGAA?LR
RFCPC GQ LM SLGR AMLQRPSARGML RF?R UGHK BCJGTCPWF@@FC KMGQRSPC T?NMP UG
NCPDMPK?LAC $?PBGL?J @CIGCTCQ RF?R MBRBEEMAGMIARFC 2GPQN?AC
GQ RFC KMQR TCPQ?RGJC *( QC?J QWQRCK @BBIFQERMD GRQ CV
UC?RFCP?@GJGRW *L D?AR GL @MRF PCEIPREBRIAFREGKSFC BS?J QC?J AMLQRPSARGML F?Q ? NPGKZRVGQEID SRWIELC

GLE AMLBGRGMLO $?PBGL?JdQ BS?J QC?) GWRAGKRASRNCRL? ?LB ? QCAMLB?PW QC?J MD QGJGAMLC $?PBELRPJ ACPRGD
*( SLGR AMLORPSARGMLQ SLGRQ RFPMSEF RFC *($$ *LQSJ?RGLE (J?QQ $CPRGDGA?RGML

1PMEP?K ?LB F?Q KCR RFC PCOSGPCKCLRQ MBLRISI?RGLE
(J?QQ .2LSD?ARSPCPQ "JJG?LAC $CPRGDGA?RGML 1PMEP?K

5/1'5<"+'0 IMIWGQM@SRWJICLC 1*# KGLGKGXCQ KMGQF
NCPKC?RGML ?LB NPMTGBCQ MLC MD RFC JMUCQRGRREML NCP
P?RCQ MD ?JJ ILMUL QC?J?LRQ




0SRBMMPQ

4SPD?AC

%CQGAA?RCB "GPQ %CQGAA?RCB "GP(Q
"GP MP "PEML "GP MP "PEML

*LBMMPQ

"+)32¥5< "+0  4ANCAG?JIW DMPKSJ?RCB QGJGAMLC DMRH'SREERES: <2-. #8.,2/2,%276:
NPMTGBCQ JMLE RCPK ?BFCQGML 4GJGAMLCQVIBSC RM REEEMIIMUGLE ESGBC QNCAGDGA?RGML GQ PCAMKKCLBCE
MPE?LGA L?RSPC ?PC RFC KMQR PCQGQR?LR QGLBVRQ @NGFEPWGLE GLQSJ?RGLE EJ?QQ SLGRQ
GLBSQRPW RM RFC LCE?RGTC CDDCARQ MD 67 2ML KMGQR$ES 4GJIG

2 2]1? ?
GQ PCAMELGXCB ?Q RFC @CQR QC?J?LR DMP PGQEQEGLE gﬁgg&% O T O OMP@GLE MP
I E\Fé*

2BFCPGLE RM EJ?QQ QS@QRP?RCQ #CA?SQC MIPERQ QRP

CPRGCQ QGJGAMLC NPMTGBCQ QRPSARSP?J GIGECEPGRW M
"4745  4R?GLICQQ QRCCI QN?ACP DC?RSPCQ 2 PMJJ DMPKCE

BCQGEL NPMTGBGLE K?VGKSK ?PC? DMP NPGK?PW 2LB QCAMIBIBFRK?PW 4C2J

QC?J?LR AMTCP?EC *R NPMTGBCQ GLAPC?QCB PCQGQR?LABMGAMLC 4CAMLB?PW 4C?]

AMLBCLQ?RGML ?LB JCQQ QRPCQQ ML *( QC?J QWQRCK #CURCLR $MPLCPQ

AMPLCPQ AMKNJCRCJW QC?J RFC QN?ACP NCREBRRCPW RNL( é% 0

KMGQRSPC T?NMP RP?LQKGQQGML GLRM RFEF7BHOUCHT RF
TLJ+* [2 Y)3552)+ 7. “# "4+)].1)7/32

+6/))27 .MJCASJ?P QGCTC APC?RCQ ? DPMQR NMGLR+§c;|§4§8__
Z' $?PBGL?@Q ?LEQRPMK BCQGAA?LR ?QQSPCQ MNRGKSK SRGLE (17 CPRODGARGML SMSLAG] *
KMGQRSPC ?BQMPNRGML UFGJC KGLGKGXGEERRCRBICARG MRS 07QQ % : $ (53
?LB RCKNCP?RSPC PCJ?RCB NPCQQSPC AF?LECQ [*LQSJI?RGLE (J?QQ .?LSD?ARSPCPQ "JJG?LAC *(."

\ -
SLMP MY



623)-' 1-$ )%+$ 7/%1)%-#% .-&)1,
11$)-1+ ¢ 411")+)38

*9-26%4 ?,.- 6-<:;9@ #;6-*9-. *($$ *(." F?TC ACPRGDGCB ?JJ MD $?PBGL?J *(dQ NPMBSARGML
S5FC "45. *LRCPL?RGML?J F?Q BCTCIMNCB ? RCQRGLE NPMRMEMGRGCQ DMP N?QQGLE RFGQ QR?LB?PB
& 4R?LB?PB 4NCAGDGA?RGML DMP *LQSJ?RGLE (J?QQ 6L?GR

1CPDMPK?LAC ?LB &T?JS?RGML RM BCRCPKGLC RFGIGRTRECE S 1 CTSMSQIW REQREE Q7HNICO M EREGRESORPW
MD GLQSJ?RGLE EJ?QQ AMLORPSARGMLQ 1?QQ@E RFG{@EFQ% goBgP?@GJIGRW RCQR 5FGQ RCQR U?Q ? QGKNJGDGCE

oL
AMLQGBCPCB ? KGLGKSK PCOSGPCKCLR DMP GLQSJ?RGLEENIS-MD & L R a
BSP?@GJGRW 5FGQ NPMRMAMJ CVNMQCQ RFESKBBEROMATEGERR $7PBGL?J *( SLGRQ N?QQCB RFC  UCCLRCQR QCT

RFCPK?J AWAJGLE ?LB 67 5FC Q?KNJCQ ?PC MWJRGKCQ UCCIQ UGRFMSR D?GJSPC "JJ MRFCP MUKNJCRGTC

DMEEGLE CJCT?RCB BCU NMGLRQ ?LB ?PEML DG3J PCRCERERARSMLQ F?B D?GJCB NPGMP RM DGTC RGIRCQRFPMSEF F
E RFCL ?LB RMB?W GQ NCPDMPKCB @W GRBENCLBCLR

QR?LB?PB GQ SQCB ?Q RFC @?QGQ DMP *($$ *(." ACPRGDE :

MD & *L RFC EP?NF @CJMU 'GESPC GRA?L @C

e =15+ 9
Z' AMLQR?LR 67 FSKGBGR
¥

/SK@CP MD 5GKCQ 5FPMSEF "45. & $WAJC

a1 B *9-26%4 %62 2,426 "20797<:  $.;

B R R B $?PBGL?J 2JQM QS@HCARQ *( SLGRQ RM RFC KMPC BCK?LBGLE
e RCQR a ?L GLBSQRPW ?AACNRCB RCQR a RM BARCOKGLC JMLE
BSP?@GJGRW 5CQR AMLBGRGMLQ QGKSJ?RUUMIRBR A?QC P(
QACL?PGMQ ' _$ AMLQR?LR 67 CVNMQSPC ?LB
FSKGBGRW 3CQSJRQ QFMU RF?R AMKNCRGRGTGOC?J QWQRC
UGRFGL CGEFR RM UCCIQ MD RCQRGLE 'GESPC ~ )MUCTCP
$?PBGL?J *( SLGRQ QRGJJ F?TC ? BCU NMGLR @&JMU _*
?DRCP UCCIQ MD RFC RCQR

*9-26*4  #242,76.
# 6,9.8;
74@:<4/2-.

74@:<4/2-.
# 6,9.8;

6;.9,.8
#242,76. 7*5

# 6,9.8;
# 6,9.8;
<;@4 6;.9,8;
# 6,.9.8;
#
74@:<4/2-. 6;.9,.8;

$?PBGL?J QC?J F?B LMR D?GJCB a RCQRQ UCPC QRMNNCB 'GESPC
%4& a %S?J 4C?J &OSGT?JCLR

/ & % a /ML &BEC %CJCRCB

& % a &BEC %CJCRCB

AVERAGE P1 LONGEVITY OF VARIOUS IG SYSTEMS
50

40 —— Single Seal b PIB

30 Single Seal  Silicone

iz FAIL ——— Single Seal b Butyl Spacer
o 0 t — Single Seal ® HM, PS, PU
S5 !
— -10 Dual Seal b PIB/HM, PIB/PS, PIB/PU
£ PASS
uo_ Ay Dual Seal b PIB/Silicone, Open Corner
= -30
D "
(o) 40 Dual Seal b PIB/Silicone

-50

-60 Al 1G Units

rdind

-70 Ca 1

-80

-90

0 8 16 24 32 40 48 56 64 72 80

Weeks in Test

'GESPC



ACTUAL WARRANTY CLAIMS FOR INSTALLED CARDINAL IG UNITS DUE TO SEAL FAILURE
10%
Organically Sealed (1976 Vintage)
Dual Seal Silicone / Aluminum Spacer (1978 Vintage)
- Dual Seal Silicone / Stainless Spacer (1993 Vintage) B XL Edge 8.4%

0
(%]
W

= %
L
)
=
©

S 4%
€
>
O

2% 1.3%
0.2%
0%
0 2 4 6 8 10 12 14 16 20
Years Installed Following Production Year
'"GESPC
$1.95*4 @,4260 WC?PQ MD DGCJB QCPTGAC $?PBGL?J F?Q FSLBPGED MD K

$?PBGL?J QS@HCARQ RFCGP SLGRQ RM KMPC QUIGIRC RECRIGR@BLBCP U?PP?LRW

REC CLRGPC Q7KNIC GL 7L CLTGPULKCLR RF R AWAICS BERKRFGQ KC7LQ RM RFC UGLBMU K2LSD?ARSPCP GQ QFM
' ' ' C— "QQSKGLE? QCPTGAC A?JJ RM PCNJ?AC ? D?GJX

RM _' ZSRM Z$ DGTC RGKCQ NCP BoW S1) GKKCPQENIne o) pep UoppoLRW 2LB UGRF 2L QC?J D2GRBEC P7R

A .
Q MNNMQCB RM QGLEJC QGBCB CVNMQSPC MIPRACE'45. oL SDPARSPCP UMSIB LOCE RM 368 RM RFC AMO
UGRF RFC UGBCP RCKNCP?RSPC P?LEC QGELGDGA?LRJ .
RM AMTCP U?PP?LRW AMQRQ 8GRIGISPQC?J D

RFC QCTCPGRW MD RFC RCQR $?PBGL?J SLERQ J?QR EP

. ? C UGLBMU K?LSD?ARSPCP UMSJB LCCBRM ?BB R

AWAJCQ "45. AWAJCQ GLRFGQ CLTGPMLKCLR o Ee™ (e i e i O 2oL RW AJ2GKO

UFGJC K?GLR?GLGLE ? JMU BCU NMGLR GL RFC SLGR e '

*9-26*4E: #.*4 *24<9. 78.92.6,. WARRANTY COSTS VS. FIELD FAILURE RATE
'GESPC QFMUQ $?PBGL?JdQ DGCJB D?GJSPC P?RC AMI $50 . =
D?GJSPCQ RM GLBSQRPW UGBC D?GJSPC P?ROPEH2BBG ¥ ‘

4C?JQ UGRF "JSKGLSK 4N?ACPQ %S?J 4C?J 4GJGAMLC U | g9
"JSKGLSK 4N?ACPQ ?LB %S?J 4C?J 4GJGAMLC UGRF 4R2( =
4RCCJ 4N?ACPQ $?PBGL?JJQ WC?P D?GJSPC P?RC UGF
NPMBSARQ ?PC ?Q DMJIMUQ

[ %S?J OPE?LGA 4C?J "JSKGLSK 4N?ACP a
[ %S?J 4C?J 4GIJGAMLC "JSKGLSK 4N?ACP a
[ %S7?J 4C?J 4GIJGAMLC 9- &BEC 44 4N?ACP a $10

5FC EP?NF QFMUQ $?PBGL?JdQ ?ARS?J D?GJSPREIE?RCQ |
BGDDCPCLR *( SLGR AMLQRPSARGMLQ *L  $?PB@.?J C $0
? QR?GLJICQQ QRCCJ QN?ACP UGRF ? 1*# 4GJGIMVRIBQC? e 2 &L B &k o
DMSP @CLR AMPLCPQ 8C NPMBSACB ?NNPMVGK?RCIW IG Failure Rate

SLGRQ RF?R WC?P "Q A?L @C QCCL @W RFZIEFRRIFHCT ( *

P?RC MD RFC QR?GLJCQQ QRCCJ QN?ACP NPMBSAR GQ ?J%@%Ag}é%R $MQRQ 'GESPC

$30

$20

Cost Per Window




0. 4276 <9 978.9 QC?J?LRQ EPGJJCQ QN?ACH
#*4%6; 7 4*: 76-260 QWQRCKQ BCQGAA?LR CRA
#W BCJCRGLE RFC CBEC MD A%Y NPMBSAC ? DME GL RFC

AM?RGLEQ $?PBGL?J NPMTGEGER "45. *L RCPL?RGML?J R(
RFC ?BBCB Q?DCRW RF?R RF& *( 4R?LB?PB 5CQR .CRFMB
SLGR QC?J?LRQ ?PC @MLBCBRM 5CORGLE 3CQGQR?LAC |
EJ?QQ P?RFCP RF?L ? AM?RGMEEGLE GL *LQSJ?RGLE (J?Q
8GRFMSR CBEC BCICRGML ?$l GRQ U?Q BCQGELCB RM
JMU & AM?RGLEQ CVRCLB RMQAPCCL DMP RFGQ NMRCLRG™
RFC CBEC MD RFC EJ?QQ ?LB?PBGL?J F?Q BCTCIJMNCB GH.
AMPPMQGML MD RFC AM?RGMER. KMPC PGEMPMSQ TCPQC
A?L NPMN?E?RC N?QR RFC QRREQ RCQR $?PBGL?JJQ AFQ
QWQRCK UFCL RFC *( SLGR GSME RCQR CVNMQCQ SLGRQ|
CVNMQCB RM FGEF FSKGBGREEFCP RCKNCP?RSPCQ ?LB
AMLBGRGMLQ MP GQ QGRRG$RGJIGXCQ ? KMPC BCK?LBG

GL U?RCP GLQNCARGML APGRCPG? $2I &

152,44 70 RCQR GQ ?NNPMVGK?RCIW [

"LW K?RCPG?J SQCB GL ?L RGKCQ KMPC BCK?LBGLE .

GLQSJ?RGLE EJ?QQ SLGR C BF?L RFC "45. RCQR 4 ‘gﬂ N 4 i 1.52,*4 70

.2,%6; #:*264.:: #;..4 #8*%,.9

$?PBGL?J DGJJIQ ?JJ DMSP JCEZBRAZASRE4 #,9.::

QN?ACP UGRF NSPC " KMJCAS$?F076 7::

QGCTC @C?BCB BCQGAA?LR §RESLE AMKNSRCPGXCB DGLGRC C.
SQC MD MLIW " KMJCASJ?P QBEFR ?L?IWQGQ '&" $?PBGL?J
CLQSPCQ RFC BCQGAA?LR MLBERCPKGLCB RF?R RFC QR?GLICQ
2@QMP@Q KMGQRSPC LMR LEORGESQN?ACP GLRPMBSACB GL RI
E?Q %CQGAA?LR UGRF NMPCE?PIW  Q BGB LMR QRPCQQ RFC
J?PECP RF7L " A?L ?2@QMP@ *( QC?J QWQRCK RM RFC Q?KC
LGRPMECL ?LB MRFCP E?QCQB&EPCC ?Q NPCTGMSQJIW SQCB
UGJJ J?RCP BCQMP@ UGRF RERIEFLSK QN?ACPQ &VACQQGTC
?RSPC A?SQGLE 7L CV?EECP?RBBCQQ ML RFC 1*# QC?J?LR A?L
CVN?LQGML ?LB AMLRP?ARGMV?RIRC ?PEML JMQQ 5FC ?L?JWQGC
RFC *( SLGR UGRF RCKNCP?RSHEMUCB RF?R RFC QR?GLICQQ QR
BCAPC?QGLE SLGR JMLECTGRRIN?ACP QWQRCK PCBSACQ 1*#
$?PBGL?JdQ DMSP QGBC DGJIRESPBQRP?GL N?P?JJCJ RM EJ?QC
$?PBGL?J *( SLGRQ UGJJ F?TCQSPD?AC ?LWUFCPC DPMK  RM
RUGAC RFC BCQGAA?LR A?N?ABGRKGEBCNCLBGLE ML MSRBMMP
KMQR KCR?J QN?ACPQ ?LB SMWIWBGRGMLQ 1*# CVRCLQGML?J
DMSP RGKCQ ?Q KSAF BCQGARRRPGL NCPNCLBGASJ?P RM EJ?Q
?2Q ? RWNGA?J DIJCVG@JC QNERERD?AC U?Q MLC RM RFPCC RGKC(
QWQRCK %CQGAA?LR ?KMSLRCQQ AMKN?PCB RM RFC ?JSKGLSK

A?L @C BGPCARJIW PCJ?RCB F@N?ACP QWQRCK BCNCLBGLE ML
*( SLGR JMLECTGRW RFC AMLBGRGMLQ QRSBGCB




1<2,3%6- *@ %62; -.6;2/2,*:276
LMUGLE RFC *( SLGR K?LSD?ARSPCP GQ CQQCLRG?J DMR.2
U?PP?LRW AJ?GK #SR LMR 2JJ GLQSJ?RGLE EJ?Q@K?LSD
GBCLRGDW RFCGP SLGRQ $?PBGL?J J?QCP CLEP?TCQ ?
B?RC AMBC ML ?2JJ SLGRQ QM RFC FMKCMULCP UGLBMU
D?ARSPCP ?LB $?PBGL?J ILMU UFCL ?LB UFCPC RFC *( SLG
U?Q D?@PGA?RCB

*.9 707 QFMUQ ACPRGDGA?RGML

$1. 97; 726;9 SRGJIGXCQ BPW GAC ?LB FC?R GL RCQR@IH SMERQLOMRG

9076 *. *:<9.5.6; *.92*%4 758*%2+242;@

$?PBGL?J K?GLR?GLQ ? QR?RC MD RFC ?PRCYRESRGRVWRMP$?PBGL?J F?Q BCTMRCB ? QGELGDGA?LR ?KMSLR MD PCQC?

MD *( ?PEML E?Q AMLACLRP?RGML $?PBGL?JEBQ BCTCIJMN GBCLRGDW K?RCPG?JQ RF?R ?PC AMKN?RG@JCKUGRF MSP

?LB N?RCLRCB KCRFMBQ RM ?QQSPC RF?R RFGRIN?PI CKG@EY UMPI UGRF AMKNMLCLR QSNNJGCPQ RM FCJIN CLQSPC R

QNCARPMQAMNW SQCB RM KC?QSPC ?PEML E1QGMLACLRPRREBSARQ UMPI UGRF MSP BCQGEL 8C A?L MDDCP GLNSR (

?AASP?RC ?LB PCNC?R?@JC ASQRMKCPQd K?RCPG?J AFMGACQ RM FCJIN RFCK ECR RFC
JGDC MSR MD ? $?PBGL?J *( SLGR

$.,162,*4 #.9=2,. <44.:26:
$?PBGL?J NPMTGBCQ ?L CVRCLQGTC JG@P?PW MD 5CAFLGA
#SJICRGLQ 54# ?R UUU A?PBGL?JAMPN AMK 5FCQC 54#Q
BCQAPG@C GL EPC?R BCR?GJ SQC ?LB NCPDMPK?LAC MD $
*( SLGRQ
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5M M@R?GL RFGQ NPMMD $7PBBUPAMKKGQQGMLCB RM (77ID5BH G=AI@5H=CB 1PMHCARGMLQ DPMK RFCQC

?SRFMPGXCB RFPCC JMLE RCRELQSPC COSGT?JCLAW [ *LRCPL?J FC?R E?GL PCQSJRQ QFMU RF?R -MY

S.fgifﬂz(ffpb&]Z@i?ggﬁg@owm”“CP BMMP RCQRQ [ MGQRSPC ECLCP2RGML UG CVN2LB ML RFCQC Q?TGLEG
! “  $M FC?R RCQRQ [ 7CLRGJ?RGML 6.90@ #*=260: 7/ %8 ;7

5CV?2Q ?LB *LBG?L? *BCLRGA?J 4023CB BSARQ
LCU FMSQCQ "GESPC "GP AMLBGRGMLCP
RGML ?LB RFC CDDCARQ MD BGDDC

CLR EJ?XGLEQ ML FC?RGLE OE@D@QHe’ ACB=HCF=B;
AMMJGLE CLCPEW SQ?EC UCPCFMSPQ ? B?W  B?WQ
QAGCLRGDGA?JIW KC?QSPCB 2MEC?P

KMLGRMPCB @W MSRQGBC CYBCBRRC UC?RFCP QR?RGMPEB AMMIGLE @GJJQ UFGJIC
$ 7<. 97774 GLAJSBGLE QMJ?P P?BG?RENICLE FMKCQ KMPC

"JJ FMSQCQ UCPC LCU [ SMMK @W PMMK
GBCLRGA?J ?LB SLMAASNGCB RCKNCP?RSPCQ

[ &LCPEW ?RRPG@SRCQ GLQNTARGH DMPK?LAC ?LB
BSPGLE AMLOQRPSARGML CLCPEW AMLQSKNRGML
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Reeayille Fort Wayre

8FCL AMKN?PCB UGRF T?PGMSQ
NPMHCARQ BCKMLQRP?RCB EJ7QQ RWNCQ a QSAF ?Q FGEF

AMLAJSQGTCJIW RE?R -My ~QWJ?P E?GLIMU & )4-&

NPMBSARQ A?L PCBSAC CLCFEE,\;?WCB ?LB AJC?P EJ?QQ a -MY
AMLQSKNRGML Q?TGLE FMkE’TCB CLCPEW ML AMK@GLCB

MULCPQ KMLCW ML FC’?RGLEFC?RGLE ?LB AMMJGLE GL CTCPW
RCQR QGRC 5MR?J ?LLS?J Q?TGLE

P?LECB DPMK RM

AMKDMPR?@JC WC?P PMsLB CESPC

#SGJIBCPQ A?L Q?TC KMLCW 4CC UUU A?PBGL?JAMPN AMK

ML RFC AMQR MD FC?RGLE ?I0dP KMPC GLDMPK?RGML ML RFCC

AMMJGLE COSGNKCLR QRSBGCQ ?LB GLDMPK?RGML ML R
CLCPEW Q?TGLEQ NPMTGBCB @W
$?PBGL?J NPMBSARQ

*L CTCPW A?QC RFC RCQR
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‘GESPC

"JJ RFPCC NPMHCARQ UCPC K?L?ECB @W #PSAC& AGIBRIRGML RM NPMHCAR K?L?ECKCLR 8GJANDG@ICADMNRIEC CVNCPGKCLR?J BCQGEL ?LB ?L2JWQG
RFC B?R? AMJJCARCB ,CL /GRRICP MD &LCPAMKRFEDRTRIRCRIB/QGQ UGRF UGLBMU KMBCJGLE ?GESIAREMRQ ®ID RFC FMKC BCQGELQ $FGN #?PL?@W N
8PGEFRQMDR ?QQGQRCB GL QGXGLE A?JASI?RGNILE)ANMIRIREE EOBENKCLR +MFL 1PMARMP MD RFC 1PGIARPRISNEGIREDGCB RFC ?GP AMLBGRGMLGLE (
NCPDMPK?LAC 3GAI $FGRUMMB MD $FGRUMMB &LCPEW . 2BEGRGMR B3RS ?LB CLTCIMNC AMKKGQQGMLGLE &B)REEHPPICP MD .MSLR?GL &LCPEW
1?PRLCPQ GLQR?JICB RFC B?R? AMJICARGML QWERQRTBCERIQC?JCB RFC BSARUMPI 3CL "LBCRERGMIRIRFELCU?@JC &LCPEW -?2@MP?RMPW /3&- NPM
TGBCB ?QQGQR?LAC ML RFC GLDP?PCB RFCPKMEPREPGASIGIBRIEPQ #SGJIBGLE 4AGCLAC $MPNMP?RGMITCLEVASKELIRCB AMLQRPSARGML BCR?GJQ ?LE
NPMTGBCB AMKDMPR KC?QSPCKCLRQ &LCPEW 4CLOEWTSRGRBEIRC ?QQGQR?LAC DMP RFC 8GLEPMRETIPMHTRRKMLR *LBG?L? K?L?ECB RFC QGRC
MNCP?RGMLQ DMP RFC 'MPR 8?WLC NPMHCAR QIBE2ZBGKRIPB@PRCIGLC MD ? BMS@JC N?LCB *( SPERMERPGBAGIJI ?LB LM -MY AM?RGLEQ

&
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#2062/2,*6; & #*=260: 4MJ?P AMLRPMJ UGLBMUQ A?b897=- 75/79;
$JC?P MP RGLRCB EJ?QQ APQEHEQGP AMLBGRGMLGLE NCig "7<6-

RM  MD RFC AMMJGLE JM?8M?BQ GL ?JJ AJGK?RCQ ?LB5FC CLCPEW Q?TGLEQ ?QNCAR
#SR @CA?SQC -H¥?QQ ASRQ GL ?JJ FMSQC QGXCQ 'MP CV?KBIGVVEI?QQ GQ MLIW N?PR MD
QMJ?P FC?R E?GL GL F?JD NPGIHEZAR QOS?PC DMMR FMKCRFC QRMPW $MKDMPR GQ COS?JJW
FMSQCQ UCPC ?@JC RM SRGIMK®@?L PCBSAC RFC AMMIGIGKNMPR?LR ?LB -ED?QQ
QK?JJCP ?GP AMLBGRGMLGLEM?B @W LC?PJW RMLQ GKNPMTCB AMKDMPR WC?P PMSLB
SLGRQ ?LB K?GLR?GL NPMNORMKN?PCB UGRF AJC?P EJ?QQuspk cp £1200 GL UGLRCP
RCKNCP?RSPCQ 'GESPC  "JJ 0SP LCVR ECLCP?RGML NPMBSAR
RCQRQ T?JGB?RCB RFC "$ QGXBLE ' A?L Q2TC Lcopdw | SMMICP PMMKQ BSPGLE RFC
A?JASI?RGMLQ 5FC COSGNKKILR ?BBGRGML?J RML GL RFGQPRUGLEC QC?QMLQ
Q?TGLEQ PC?JGXCB a RWNGEMBQC AMKN?PCBRM -MY [ .MPC AMKDMPR?@JC PMMKQ

MLC RML MP SN RM GL BGPCAR QSL
?
FMSQC a UMSJB LMPK?JJW @ 8GRF RFC ?GP AMLBGRGMLCP

MNCPJW QGXCB @CRRCP
CLMSEF RM KMPC RF?L MDDQ%E&%F7 Q @

GBGDGA?RGML U?Q 2JQM
2
GLAPC?QCB AMQR N?RY 1\ 5cTCB RFPMSEFMSR RFC

AMMJGLE QC?QML "LB ? QK?JICP

"$ SLGR PSLLGLE DSJJ RGKC GQ
KMPC CDDGAGCLR a GR SQCQ JCQQ
CLCPEW ?LB GKNPMTCQ AMKDMPR
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#SGJIBGLE AMBCQ BCDGLC PCQGBCLRG?J ?Q?BBR?AFCB MLC % # " (#$" 425%.)76.:
RUM D?KGJIW FMSQCQ ?LB KSJRG D?KGIW BUGIGERERQ LMR KM
RFPCC QRMPGCQ ?@MTC EP?BC GL FCGEFRPRIGHRPGQC ?N
MP AMLBMKGLGSK D?JJQ SLBCP RFC NSPTGCU RIGREC AMKKC
AMLQRPSARGML AMBCQ

MBCJ PCQGBCLRG?J @SGJBGLE AMBCQ ?PEGREZB GL @MRF R
2LB $7L?B? ?Q RCKNJ?RCQ DMP JMA?J HSPGRBGARGMLQ QR
NPMTGLACQ 5FC *LRCPL?RGML?J $MBC $MSQROC MBE GAA

- Northern

D North Central
- South Central

MTCPQCCQ 6 4 KMBCJ AMBCQ RFC J?RCQRRER6R?RGML MD Il soutern
CLCPEW AMBC GQ RFC  *LRCPL?RGML?J & CPRGNMEQBE i .
*8$$ " AMKKGRRCC MD RFC /?RGML?J 3CQC?BAFCRISRAG % }\ IS
QR?LB?PBQ DMP $?L?B? QCC FRRN UUU L?RGHATBAMBCQ
$7L.?B?2dQ CLCPEW AMBC U?Q J?QR SNB?RCB GL crenc
$MBC ?BMNRGML ?R RFC QR?RC NPMTGLAC MPSIARI JCTCJIQ S
J?EQ @CFGLB RFC SNB?RCQ RM KMBCJ AMBCQ 8GLBMU
RSPCPQ QFMSJB JMMI RM RFC J?RCQR AMBCRIE EPBCPC U.S. ENERGY STAR REQUIREMENTS FOR WINDOWS
N?PC DMP SNAMKGLE BCQGEL AF?LECQ LCCBCB DMP AM Zone U-Factor (IP) SHGC
?LAC 5FGQ UC@QGRC EGTCQ ?L MTCPTGCU MD ASPPCLI pe—
?APMQQ RFC 64 FRRN UUU CLCPEWAMBCQ EMT ?B®INR | Loilnam 70zy Gl
$2L?B? 2JIMUQ DMP RUM AMKNJG?LAC MNRGMLQ KCCR
QAPGNRGTC 6 ?ARMP MP KGLGKSK &LCPEW 3?RGLE &3 vtttk 7030 k]
FC?RGLE BMKGL?RCB AJGK?RCQ PCNPCQCLRCB @W KM
&3 AMK@GLCQ RFC @CLCDGR MD N?QQGTC QMJ?PIEPGL SotneEne ey s
?E?GLQR GLQSJ?RGLE T?JSC /MRC RF?R RFGQBMCQLAF
DMP ?GP AMLBGRGMLGLE LMP BMCQ GR AMLZIGBa® RFC _
RFCPK?J BGQAMKDMPR ?QQMAG?RCB UGRF NMMBCP 6
FGEF QMI?P E%GL LD SR @O PRCONCE 153 WALOPAMEE

" " c ?PGLC 1?AGDGA AM?QR SQCQ ;MLC APGRCPG?

( #$ 5P?BC SN RM ? 6 7ARMP MD  GQ ?JIMUCEBHERIMBE?P FC?R E?GL

&/&3(: 45'3 ' DMP 8GLBMUQ GQ ? TMISLR?PW NPMEP?K DMP
K?LSD?ARSPCPQ ?LB JMMIQ RM RFC J?RCQFCTARRGML MD P
AMBC RM QCR QRPGLECLAW JCTCJQ DMP RCRBE RE?J U GENERIC MINIMUM COMPLIANCE GUIDELINES FOR THE U.S.
b@CRRCP RF?L AMBC ¢ 7CPQGML MD 6 4 &/&Q(QSFOBSICB — ENERGY ST’QET‘]’F‘)’I'QHQSZ‘[’E s
RM @C CDDCARGTC GL +?LS?PW MD  ?LBRECGEMBGID o
NPMEP?K UGJJ @C CDDCARGTC GL 'C@PS?PW MD Northern Class 2 or 3 window with any Lo plus LoCE-i89
5FC CLCPEW AMBC BCDGLCQ CGEFR BGDDCPCLR AJGK?}
?APMQQ RFC /MPRF "KCPGA?L AMLRGLCLR ;MLC QMSR North Central Class 2 or 3 W/LoE or LoE
‘MLC LMPRF 64 &/&3(: 45'3 AMK@GLCQ RFC XMLCQ
UGRFGL RFC JMUCP QR?RCQ GLRM DMSP XMLCQ: $?L?E South Central Class 2 or 3 w/LoE
45"3 A?JJQ MSR RFPCC XMLCQ /MRC RF?R RFC AJ&K?RC

LMR @C AMKNJG?LR ML @MRF QGBCQ MD RFC @MPBCP

'4CC 1?EC  DMP $?PBGL?J UGLBMU AJ?QQ BLDGLGRGML '‘GESPC



*6*+ " (#$" 425%.)76.:

'GESPC

CANADA ENERGY STAR REQUIREMENTS FOR WINDOWS

Zone U-Factor (SI) or ER
3] iA182, 834
f 2 71.4 829
1 71.6 825
6 ?LB 4)($ KSQR @C P?RCB NCP /'3$ UUU LDPA M#E $4" ‘GESPC

UUU AQ?EPMSN MPE
$PGRCPG? NCP 7CPQGML

GENERIC MINIMUM COMPLIANCE GUIDELINES FOR CANADA
ENERGY STAR WINDOWS

Zone Compliance Guideline
| 3 Class 3 (3-Pane) w/any LoGE
f 2 Class 3 (2-Pane) w/LoE-180
1 Class 3 (2-Pane) w/any Lo@r Class 2 or 3 (2-Pane) w/LoE-180
4CC 1?EC  DMP $?PBGL?J UGLBMU AJ?QQ BLDGLGRGML 'GESPC

#MRF &/&3(; 45'3 NPMEP?KQ A?JJ MSR 6 '?2ARMPQ AMEQGQR
UGRF @CRRCP DP?KC BCQGELQ ?LB BMS@JC NIPEGRENJC
JMU & ?LB ?PEML DGJJ QCC UGLBMU 6 '?ARMP BGRASQQG
N?EC  4MJ?P FC?R E?GL 4)($ PCOSGPCKCLRQ GL /MPR
$CLRP?J 4MSRF $CLRP?J ?LB 4MSRFCPL XMLCGARGEE Q7
UGRF -MY ' *L KMQR GLQR?LACQ /MPRFCPL 6 4 UGLBM
UGJJ PCOSGPC RFC ?BBGRGML MD ? RF QSHESHTIBMO & N
-MY G ' MP RPGNJC N?LC EJ?QQ *L $?L?B?dQ DSPRFCQHR
@CRRCP NCPDMPKGLE RPGNJC N?LCQ UGJJ @CQ.CCBCR
KMQR NMNSIMSQ QCARGMLQ MD RFC AMSLRPWPA?L SR(
NCPDMPKGLE BMS@JC N?LCQ UGRF ? FGEF QRIPPAE?GL JN
2Q-MY ' $?L?B?dQ &3 NPMRMAMJ BMCQ LMR NPMTGBC
RM -MY G BCQNGRC ? 6 ?2ARMP PCBSARGML RFC QJGER
PCBSARGML GL 4)($ UGRF ? RF QSPD?AC JMU & LCE?RC(
P?RGLE GKNPMTCKCLR UFCL FC?RGLE GQ RFC MLJW ?RRH

<//8 ?36.381 I<91<+7=

1PMEP?KQ QSAF ?Q -&&% DMP )MKCQ ?LB RFC /")#
/?RGML?J (PCCL #SGJBGLE 4R?LB?PB QCR APGRCPG? GL|RFPCC
?PC?Q MD @SGJBGLE BCQGEL ?LB AMLQRPSARGML NP?ARGAC

[4SOR?GL?@JC @SGJIBGLE BCQGELQ K?RCPG?JQ PCQMSPAGLE
?LB QGRC NJ?LQ

[ &LCPEW CDDGAGCLAW
[ 8?2RCP CDDGAGCLAW

OLC RCLCR MD ?JJ EPCCL NPMEP?KQ GQ RF?R RFC @SGJ
KSQR DGPQR AMKNJW UGRF CLCPEW AMBC "BBGRGML?
?U?PBCB DMP @CRRCP CLCPEW CDDGAGCLAW @SR ?Q
RM UFMJC @SGJBGLE NCPDMPK?LAC GRdQ BGDDGASJR
QNCAGDGA QR?RCKCLR ?Q RM UF?R JCTCJ MD ?BBGRG
NCPDMPK?LAC GQ BCQGPCB *L ECLCP?J RFC APCBGR ?
DMP CLCPEW CDDGAGCLAW GL UGLBMUQ GQ QK?JJ AMK
RFC MRFCP A?RCEMPGCQ

*L RFC N?QR RFCQC EPCCL NPMEP?KQ ?JJMUCB RFC EJ?
GLBSQRPW RM AJ?GK APCBGR DMP GLRCPL?J PCAWAJG
ASJIJCR GL RFC NPMBSARGML MD DIJM?R EJ?QQ $SJJCR
AMLQGBCPCB ? NPC AMLQSKCP GLBSQRPG?J PCSQC RF
JMLECP OS?JGDGCQ DMP KSAF MD ? PCAWAJGLE APCBG

&/&3(: 45"3 ' )MKCQ ?LB RFC 1?QQGTC )MSQC *LQRGRSR
?PC RUM CV?KNJCQ MD ?BTMA?AW NPMEP?KQ RF?R NSQ
@SGJIBGLE CDDGAGCLAW JCTCJIQ QGELGDKEMBIRIW @C
CLCPEW AMBC .MQR b?@MTC AMBCc @SGJBGLE NPMEP?
PCOSGPC ? FMKC CLCPEW P?RGLE )&34 QAMABOPMK ?L
NCLBCLR FMKC CLCPEW P?RCP 5FC QAMPCQ ?PC BCTCJ
SQGLE AMKNSRCP QGKSJ?RGML MD CLCPEW AMIGISBAR
RM RFC N?PRGASJ?P BCQGEL JMA?RGML ?#B\MMGELR?R
GKNPMTCB UGLBMUQ RFCQC NPMEP?KQ CKNF?QGXC CV
?GP QC?JGLE ?BT?LACB GLQSJ?RGML DMRQUABQ ACGJG
DMSLB?RGMLQ ?LB FGEF CDDGAGCLAW )7'$ COSGNKCLR




2(.4+$ "% #.-2)$%1%S$ 6(%-
$962)'-)-' 6)-$.62 (%

$131 /19%62%-3%$ 2(.4+$ (Yo+/
3(% $%2)'- /1.89622).-1+

%06 1 106 )-&.1,%$

m“ﬁ-ll

$9%6#)2).- &.1 ()2 .1 (%1 i ri“
N13)#A+11 #)1#4,231-#%2 w-' i
=ia)




riteria




+122 8/%2 %!3 31%-'3(%-%$ !-$

66.54.- 4*: %,/%1%$ +122 1-4&#341)-'
'LLC?JCB EJ?QQ A?L @C SQCB DMP TGQGMUFRRIGRZREBNRALREB L ppe ERFCLGLE ?LB EJ?QQ RCKNCPGLE ?PCINPMACQQC
2LB -MY EJ?QQCQ ?PC QNCAGDGCB NPMTGBCB RFCWRCC ‘%g@%bm? JCB EJ700 RM INNPMVGKPRCIW 2 28
RFCPK?J QRPCQQ ?LB @SGJIBGLE AMBC PCOSBIPTHELAR) MD Rff g prc| poNGBIW AMMIGLE GR UGRF 2GP 5FCRDQSJIR?LR NG

* #:9.60;1.6.- 4% EJ?QQ GQ ?NNPMVGK?RCJIJW RUM RM DMSP RGKCQ@BRMLECP
YC?R QRPCLERFCLCB EJ?QQ GQ ?NNPMVGK?RCMDRBMIFG MEG?LLC?ICB EJ?QQ 5FGQ GLAPC?QCB QRPCLERMGQ RFC PCQ
?Q ?LLC?JCB EJ?QQ GL PCQGQRGLE UGLBRSPE ODERIPFANWPK?LCLRIW JIMAIGLE RFC MSRCP QSPD?AC KMEJIRZQILQ MD F
@PC?IQ GLRM J?PEC QCARGMLQ QGKGJ?PB® 2LBCIQSBEVEL AMKNPCQQGML ?2LB RFC ACLRCP NMPRGMILLE REMESPILQ?RC
PCK?GLQ GL RFC MNCLGLE *D GR KCCRQ ?qummcmem% *,%8

QNCAGDGA?RGMLQ FC?R QRPCLERFCLCB EJ2QB GENEIB 5 5 —
?NNJGA?RGMLQ UFCPC ?LLC?JCB EJ?QQ UGJPKIARMECR RifG RFC EJ?QQ GQ PCFC?RCE RM GRQTUEMBRCL GLRNBITLR

CB 2 ACPR?GL ?KMSLR MD U?PN MP @MRDGUARPRCEIMGRF
UGLBJM?B PCOSGPCKCLRQ )C?R QRPCLERFCL@EESQQR AL, \r \GcAC MD FC?R RPC?RCB EJ?QQ (CLERAVI\GRGGOLMR ?
DMP 23] RGLRCB -MY ?LB PCDJCARGTC TGQENMR GRONIED.?

ELGDGA?LR D?ARMP RM RFC BCQGEL MAQGRQGRIQENUEISN
PCAMKKCLBCB AFMGAC DMP 23] QN?LBPCJ ?NNJGA?RGMLU 5 56 ORMPRCB PCDJCARCB GK?ECQ SLBCP ACPR?GIOTGCUGL
$58.9.- 4*: ?LB UGJJ @C KMPC LMRGAC?@JC ?Q RFC MSRBMMPRFIDJCAR?
5CKNCPCB EJ?QQ GQ ?R JC?QR DMSP RGKCQLX@QRPBMLE ?837QQ GLAPC?QCQ

EJ?QQ GL PCQGQRGLE UGLBJM?B *D DP?AREREWIEBORGR ¢ +: g6

TCPW QK?JJ N?PRGAJCQ UFGAF SQS?JIW UGMNIPBEERC RE. @ 3¢ NFCLMKCLML MD RCKNCPCB 2LB FCRRR)RPCLERFC
?LB AMSJB A?SQC B?K?EC MP GLHSPW RM NCIBRIS@MEUL»00 60 3 ORP?GL N?RRCPL RE?R KOEFR DT SLEERSLE
RFGQ $?PBGL?J PCAMKKCLBQ RF?R RFC SQC MD@CIGICPC GMLO CONCAG?IIW GD GR GO TGCUCERERMBEF NMJ

T e e ) e iy Erd
Q Q* ' - Q GQ RFC PCQSJR MD RFC ?GP OSCLAFREE BMRQIGLE M

LML F?X?PBMSQ ?NNJGA?RGMLQ UFCPC EJ?QURIFAIMSR N ; .
GO LMR 2 AMLAGPL GLE RFC QRPCLERFCLGLE NPMACQQ ?LB BCDOMR ? EJ?QQ

‘GESPC
'GESPC

STRESS PROFILE FOR TEMPERED GLASS HEAT-STRENGTHENED AND TEMPERED GLASS
COMPRESSION AND TENSION ZONES
Compression Tension
(10,000 psi minimum) (4,500 - 7,000 psi)
] 0.21T -+
S 0.21T Compression
0 Stress
Glass |
Thickness | >) 0.58T Class )
&) _— Thickness 0.58T Tension
— M
~— 0.21T 0 Stress
S 1 i 0.21T
y b

'GESPC 'GESPC
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%GOQRMPRGML A?L MAASP GL ?JJ EJ?QQ NFMBSBRQ TR RPZ?ROBLQR?JIJCB RM UGRHAIK MD RFC TCPRGA?J EJ?QQ CBEC
KMLMJGRFGA GLQSJ?RGLE AM?RCB MP LMICANMRCRGEETI CLERF MD RFC QCRRGLE @IMAIQ QFMSBE @C JCLERF

TGQG@JC NFCLMKCL? ?PC RFC BGPCAR PCQEHCMITAREHRAGERIMP C?AF QOS?PC DMMR MD EJ?QQ ?PC? @SR LMKCQQ RF{;

DP?ARCB ?R BGDDCPCLR ?LEJCQ ?LB QNCCBR RFFRYMBESBDCACGL JCLERF 4CRRGLE @JMAIQ LCCB RM @C MD QSDBIGMGCL

5
.GPPMP JGIC GK?ECQ QFMSJB LMR @C CVNCARCH-RRIAREJI? SNNMPR @MRF JGRCQ MD RFC GLQSI?RGLREIRQIIUCR

RCP RM N?QQ @W ?LB BP?GL DPMK RFC EJ?XGLERAF?LLC
@CCL RCKNCPCB MP FC?R QRPCLERFCLCB 2BQGRP QRP!

MAI RFGAILCQQ GQ PCAMKKCLBCB RK@ EPC?RCP
QGXCQ ?LB RFGAILCQQCQ MD FC?R RPC?RCBREICQCEGL?HG. M NPMTGBC QSDDGAGCLR EJ?QQ CBEC AJC?P?LAC
4ANCAGDGA?RGML $ AMKC EJ?QQ NPMBSABQRVIGAAILRS?R ’ o
BGQRMPRGML JCTCJQ GD RFCW F?TC ? FRBRRGTRINIBBRPIMERRGLE @JIMAIQ QFMSJIB @C JMU GL MP DPCC MD KGEP?R

7GCUGLE ?LEJC EJ?QQ RWNC QIW AMLBGRGML RGKC MD B2YQRG2QICPQ UFGAF QFMSJB @C AMLDGPKCB UGRF RFC

MPGCLR?RGML ?LB RFC RWNC ?LB ?KMSLR MD PCRICARCBIENNEGTP 4MKC MPE?LGA NJ?QRGAGXCPQ F?TC RFC NMR
?DDCAR RFC NCPACGTCB BCEPCCQ MD BGORMPREBSARL KBEPPRIDAIRM ?LB B?K?EC RFC GLQSJ?RGLE EJ?QKCQC?J?
$?SQCQ MD BGQRMPRGML A?L @C ?RRPG@ SRK@IGLRRGMG JMAP KRRCPG?JQ A?L BGQAMIMP MRFCP GLQSJMRGLE EJ?

MD RFC DMJJMUGLE D?ARMPQ LCLRQ *D BGQAMIMP?RGML GQ ? AMLACPL "45.$  A?L @C
3MJJ 3GNNIC RM QAPCCL AMKNMLCLRQ 5FC AMKN?RG@GJGRW MD RFC
2 )C?R RPC?RKCLR NPMACQQ DMP FC?R QRPCLERFCLCB $2EVSIB @C TCPGDGCB UGRF RFC @IMAI QSNNJECP 7LB $7

RCKNCPCB EJ?QQ .8 #@:;.5:
#MU MP 8?PN CGRFCP NMQGRGTC MP LCE?RGTC 8?RCP QFMSJB LMR @C NCPKGRRCB RM PCK?GL GL RFC EJ
? )C?R RPC?RKCLR NPMACQQ P?@@CR "UCCN QWQRCK QFMSJB GLAMPNMP?RC CLMSEF

@ %GDDCPCLACQ @CRUCCL GLQSJ?RGLE ECEQIRPGPOBITAGINR RM CLQSPC ?BCOS?RC BP?GL?EC SQSERRIRFGQ AN
@?PMKCRPGA NPCQQSPCQ A?SQCB @W UC?RFCP MP ?MHEREBCC KK BG?KCRCP FMJCQ MP COSGT?JCLR COS?J
A %GDDCPCLAC @CRUCCL GLQSJ?RGLE EJ?QCRERERCASRAARCB ?R RFC QGJJ
?LB MSRBMMP RCKNCP?RSPC 9*5260 ., 755.6-+276:

B 4R?RGA MP BWL?KGA NPCQQSPC BGDDCPMIEATRNDRIBR SEBMP?KGLE QWQRCK QFMSJB NPMTGBC QRPSARSP?J QSN
BMMPQ G C UGLBIM?B @SGJBGLEdQ GLRCHRAJ NPCQ@SRCEI?QQ ?LB SLBCP BCQGEL JM?BQ KSQR LMROTERECB R
C (J?XGLE QRMN NPCQQSPC MD RFC QN?L BGTGBCB @W )MPGXMLR?J KCK@CP BCDJ(
D 'P?KGLE K?LSD?ARSPGLE ?LB CPCARGML RMJCP?LAC RM RFC EJ?QQ UCGEFR QFMSJB @C JGKGREE RMVID
*LQSJ7RGLE EJ')QQ 7GPQN7AC Do@pGAoRGML NPCQQSB(E BCQGEL CBEC AJC?P?LAC MD RFC EJ”QQ MP N?LCJ @C
UFGAFCTCP GQ JCQQ *L BPW EJ?XCB E?QICR QWQRTKQ AN
*R GQ $?PBGL?JdQ GLRCLR RM AMLRPMJ ?EBREBBHGICT BEBFICQQSPC CVCPRCB ?R RFC EJ?QQ CBEC QFMSHB.BIT RM
NPMACQQCQ SLBCP MSP AMLRPMJ 5FC EJ?XBNERYRIRCR REP JGLC?JGLAF RM /K
?LB NPCQQSPCQ EPC?RIW GLDJSCLAC RFC ?RRISMR MR BGQRM
GQ PCAMKKCLBCB RF?R RFC BCQGEL NPMDCQQ@MC’DMBQMM 2,36.:: 75.6,4%<9.
EJ?QQ QCJCARGML TGCU ? KMAI SN MD RFC G REVBRE EI? J7QQ GLBSQRPW F?Q SQCB ? QMDR AMBIRMQGML KCRFM
2L CLTGPMLKCLR ?Q AJMQC 2Q NMQQG@JC i3 L EARSR QGEL’)RC DJ?R EJ?QQ NPMBSAR RFGAILCE®IBC KCRPGA 5M
RM BCRCPKGLC GD RFC EJ?QQ NPMBSAR KC@RQWRBECARBFGHESP?RCIW BCQAPG@C RFC ?ARS?J EJ?QRAREESHRCLQ DMP

MD RFC NPMHCAR NPCQCLRCB GL RFGQ @PMAFSPC RFC QNBAGRRAUGIRPGA RF

@C SQCB 5FGQ BMCQ LMR PCNPCQCLR ? ARREBBIGCEJ?QQ

GLE MP
@JIMA
CLRG?J
LRQ 4M
0Q AMK
SQCB
NCRRG
PBGL?J

PXGLE

UCCN

ILQ
W

INMPR [
FCJ
ARGML

MU
IKNPCQ
NM

+19)-' .-2)$%113).-2 @SR ? KMPC ?AASP?RC BCNGARGML MD RFGRBBAIRTIPD RP?
SQCB -GQRCB @CJMU 'GESPC  GQ ? AMKNIRGAGDGD

5FC EJ?XGLE QWQRCK QFMSJB NPMTGBC PCAMRKE BERE D?KCRPGA RFGAILCQQ RFC LMKGL?J EJ?QQ RRBBQCAR) GL GL

AJC?P?LACQ ?LB @GRC RM PCR?GL RFC EJBEP GGNBIMCELRFC RP?BGRGML?J BCQGEL?RGML

*R 2JQM QFMSJB RFCPK?JJW ?LB KCAF?LGATD\EIBQUIMRGKR

RFC DP?KGLE KCK@CPQ RM NPCTCLR EJ?QQ RARKGIAPARD

MP E?QICRQ QFMSJB NPMTGBC ? U?RCPQFCBW/GHIREL 2NN

FCGEFRMD KK ?@MTC RFC CBEC MP QGEFRJGLC MD RFC

DP?KGLE KCK@CPQ 5FC @GRC NJSQ U?RCPQFCEEEMSJB

CLMSEF RM AMTCP RFC GLQSJ?RGLE EJ?QQ QGEFRJGLC

#.;;260 47,3:

4CRRGLE @JMAIQ ?PC PCOSGPCB DMP QSAACQQDSREIEX
EJ?QQ SLGRQ GLRM RFC UGLBMU DP?KC 8FCL NRMNTESG
@JIMAIQ NPMTGBC RFC LCACQQ?PW UCGEFR B@EDRFL® SR
?LB AJC?P?LAC LCCBCB DMP JMLE RCPK BSP?@GSGEBR/ MD
(J?QQ JGRCQ QFMSJB @C QCR ML RUM QG JSWKNLZTRIGRIVIR
CJ?QRMKCPGA QCRRGLE @JMAIQ F?TGLE ? 4FMPC?P&SPM
LCQQ MD ACRRGLE @JMAIQ QFMSJB @C NMQGRGML
OS?PRCP NMGLRQ 8FCL RFGQ GQ LMR NP?ARBAQAQCRRGLE @J

'GESPC




-GKGRQ QFMUL BM LMR ?NNJW RM QF?NCQ
MP SLGRQ D?@PGA?RCB UGRF KGQK?RAFCB
EJ?QQ RFGAILCQQ

- Annealed Glass Heat-Treated Glass Weight .GLGKSK BGKCLQGMLQ BM LMR ?NNJW RM
Minimum X @PC?RFCP RS@C SLGRQ
Recommended Maximum Area’ () (m?) 2VGKSK 2PC? @?QCBML NQD 112
Short Side Maximum Aspect Aspect Maximum  Maximum BCQGEL UGLBJM?B  QCAMLB BSP?RGML
Glass Dimension for Long Ratio Ratio Short Long Maximum |G Unit Weight Siig-giiﬁﬁgi?\‘ﬁé’ég’\F/eli’nQB’.;AIDSCE@FJ’g.EéﬁIEIE*(%gKGR
Thickness Argon Filled Unit?> Dimension Less Greater Dimension  Dimension Area® Approximation AL :
inches (mm)  inches (mm) inches (mm)  than 2 than 2 inches (mm) inches (mm)  ft?2(m?) Ibs/ft 2 (kg/m?) SggK%SLE%C,ﬁRSSJ,(EESERMPIE}%VC%KSJI?QQS%ZR@?QO
WG (2.2) 10 (254) 70(1778) 10(0.9)  8(07) | 36(914)  70(1778) 15(1.4) 2.4 (11.7) Mo Aot GLE b6 OB Ao repas_ ¢ QR7@ICED
1(3.0) 12 (305) 80(2032) 15(14) 13(12)  36(914)  80(2032) 20 (1.9) 3.2 (15.6) Gk B0 G oot ML R
G (3.9) 14 (356) 90(2286) 24(22) 20(1.9)  48(1219) 90(2286) 30(28)  4.2(20.5) 5200 PP ESGBCIBLOG ML 2LB 2PC LVR 2
W (4.7) 18 (457) 100 (2540) 33 (3.1) 27 (2.5) 60 (1524) 100 (2540) 50 (4.6) 5.0 (24.4) S%STE)SCRBGRSRC DMP RFC "45. QR?LB?PB &
WET) 24 (610) 120(3048) 45(4.2) 37(3.3)  84(2134) 144(3658) 60 (5.6) 6.5(31.7)
'GESPC
-%13 12 )++)-'
*LCPR E?QCQ G C ?PEML ?LB IPWNRML F?TC @CCL SQCB GL
SLGRQ RM CLF?LAC RFC RFCPK?J NCPDMPK?LAC MD RFC *( Sk%ce Dimension Maximum Long Dimension Maximum Area
?LB UGLBMU @W PCBSAGLE RFC 6 "?ARMP "PENRMLBREWN inches (mm) inches (mm) ft2(m?)
AMIMPJCQQ MBMPJCQQ LML RMVGA LMLAMPPMQETC LMLDJ?KKZ@s) 80 (2032) 20 (1.9)
AFCKGA?JJW GL?ARGTC E?QCQ ?LB ?PC N?PRQ MD RFC ?RKMQNE{%F(’&)) %0 (2286) 30 (28)
"PEML GQ ?NNPMVGK?RCJW MD RFC ?RKMQNFCRC ?LB IPWNRM ’ '
GQ ?NNPMVGK?RCJIW MP N?PR NCP KGJJGML MD 3 (9.8) 100 (2540) 50 (4.6)
RFC ?RKMQNFCPC 37 (¢11.5) 144 (3658) 60 (5.6)
5897=.- $1.95*4 76-<,;2=2;@
'GESPC

5FC NPGLAGN?J PC?QML DMP SQGLE ?PEML MP IPWNRML GL RFC
?GPQN?AC MD 7L *( SLGR GQ @CA?SQC RFC RFCBRXMW AMLBSARG
MD RFCQC GLCPR E?QCQ GQ QGELGDGA?LRIW2BRICP RFNAGAR WD ?PEML ?LB RF?R GQ RFC K?GL PC?QMGQFW IPWNR
5FGQ JMUCPQ RFC AMLBSARGTC FC?R RP?LQDCBRMWPMQQSRIIBAMN?PGLEJW AMKN?PCB RM ?PEML 4GLAC ?REML ?LB IPW
MD RFC *( SLGR GKNPMTGLE RFC ACLRCP MD EIR)Q 6 ?ARMRCQ ?PC GLCPR ?LB TCPW NSPC GL AMKKCPAG®J EP?BCQ F
MTCP?JJ UGLBMU 6 "?2ARMP 5FC JMUCP AMLBSARTAC MD RFEMSEJIB LMR @C ? AMLACPL MTCP AFCKGA?J PC?RERBEMLQ UGK
E?QCQ GQ BSC RM RFC D?AR RF?R RFCGP KMJCB3BTHPK?QCXBQAEF?JQ SQCB GL ?L GLQSJ?RGLE EJ?QQ SLGR MP UGLBML

? ? ? 2?2 J? ? ?
RF?L RF?R MD ?GP 8GRF ? J?PECP K?QQ RFCQC GLCPR E?QCQ Ky ) 5 5eTcIMNCB 2LB N?RCLRCE ? GREREPRD

QJMUCP RF?L ?GP ?LB RFCPC ?PC DCUCP KMJGKN&IYP AMJ]{E’%ACQQ DMP ?PEML DGJJGLE MD GLOSJ?BGAREIGRGLE GRQ

' ?
NCP SLGR MD RGKC 'CUCP AMJJGQGMLQ PCORBRIQDIFOQER- g RM BCRCPKGLC RFC QNCAGDGACQREM( SIGRQCTCI

9076 *6- 9@8;76 $?PBGL?J F?Q GLQR?JJCB ML JGLC ?PEML KCAQSEIR E COSG
#CA?SQC MD GRQ J?PEC L?RSP?J ?@SLB?LAC ?PEMETEQ GEQSNEDN?PI CKGQQGML QNCARPMQAMNW 4&HPRKAFLMIMEW
AMKN?PCB RM IPWNRML ,PWNRML GQ ?NNPMVGK?REOW RISKIILGIC -RB



* 244 =4
5FC GLQSJ?RGLE EJ?QQ SLGR QGXC ECMKEGRAWDZEBRBBERCGIRCB ?LB DMSLB RM N?QQ RFC QR?RCB PCOSGPCKCLRQ N
EPGJJCQ CRA GLDJSCLAC RFC CDDCARGTCLCQ@MD RFELCFREIVR GBI (RIQQ .?LSD?ARSPCPQ "JJG?LAC ?LB ?@GLEQSJ
NPMACQQ 'MP GLQR?LAC EPGJJICQ GLQGBOVRRCGGPGR AT $CPRGDGA?RGML $MSLAGJ 5M GLBGA?RC REPR ? K?LS
?LB RFC ?GP GL RFC EPGJJCQ UGJJ PCBSAC RECREMIP?JKGOBRARFC ?PEML DGJJ JCTCJ PCOSGPCKCLRQ KSRRD?ARS
NCPACLR DGJJ JCTCJ 8GRF AIMQC RM  WOEBQEVE REERGIHC ?L ?TCP?EC GLGRG?J ?PEML DGJJ JCRCRIMNOMBPKCLQ
?LB K?LSD?ARSPGLE CVNCPGCLAC $?PBGL?J @CJGCTCQ?RB7R. GRCPFEC MD ?DRCP CVNMQSPC RM RFC "45. &

SLGRQ UGJJ F?TC ?L GLGRG?J ?TCP?EC MEMINIF-HPACRCP UC?RFCPGLE AWAJC $?PBGL?J KCCRQ RFCQC PCOSGBCKCLH

*, 0,
4GLAC ?PEML GQ ?NNPMVGK?RCJW MD RFC C?PRFdQ ”R%IM%[I:\E—'(!I%% $CPRGDGCB 1PMBSARQ %GPCARMPW
RFCPC GQ ? BPGTGLE DMPAC DMP RFC ?PEML REMEZRKC?REFINIC & N?PR GQ RFC EMTCPLGLE QR?LB?PB ML E?Q

*( CBEC QC?JQ RM RFC ?K@GCLR ?RKMQNFCPC -GICUGQDM@BGEE 5FGQ QNCAGDGA?RGML PCOSGPCQ RF?R RCQRCB
GQ ? QGKGJ?P BPGTGLE DMPAC DMP ?GP MVWEHNL ?LB LBRRMEQRP?RC ? JC?I?EC P?ROIP®WC?P ?DRCP UC?RFCP
NCPKC?RC GLRM RFC *( SLGR AWAJGLE $?PBGL?JdQ *( SLGRQ F?TC @CCL GLBCNCLBCLRJW

$7PBGL?J ACPRGDGCQ GRQ GLQSJI?RGLE EJ2QQ NPMBSARY ZHBAPKE e R 7LB KCCR RFGQ PCOSGPCKCLR

RFCW ?PC AMLQRPSARCB QGKGJ?PJW RM QNEAGHRIERRF-?R UC

18938 +19)-"

4?DCRW EJ?XGLE K?W @C PCOSGPCB RM KCCR ?LARBAAZA B BIBGLE AMBCQ 5FC 4?DCRW (J?XGBEISCREGBHS?RGM
NPMTGBCQ DMP RFC ACPRGDGA?RGML MIRQHBIRY ENIBXBLEMK@ C GL AMKNJIG?LAC UGRID NREC DRBEMRESLE PCOSGPCK

"4, $14$ $'3

Use of Standard

Impact Test Requirements

Evaluation Criteria
for Tempered Glass to
Pass Standard

Evaluation Criteria
for Laminated Glass to
Pass Standard

A?R *?LB $14$ $'3

ANSI Z-97.1-2009

To test and identify glasses as safety glazing
materials which will be used in locations where
required in building codes. Monolithic annealed glass
in any thickness is not considered a safety glazing
material under this standard.

Class A: 100# bag dropped from height of 48"
Class B: 100# bag dropped from height of 18"
Class C: 100# bag dropped from height of 12"

the 10 largest crack-free particles shall not weigh
more than 10 square inches of the glass tested,

b. If no fracture occurs from the standard bag drop
test, then the glass shall be broken using either
1) sharp impactor such as a pointed hammer or
2) using a spring loaded center punch. The criteria
described in (a) above is used for pass/fail criteria

a. No fracture at specibed Class drop height or,

b. If fracture occurs at the specibed Class height, no
hole through which a 3-inch diameter sphere will
freely pass is allowed

A?R ** ?2Q JGQRCB @C

a. If fracture occurs at the specibed Class drop height,

JMU 'GESPC

CPSC 16CFR 1201 cat. |

To test and identify glasses as safety
glazing materials which will be used

in any location that is subject to human
impact resistance requirements (limited
to products having an area not greater
than 9 sq. ft.)

100# bag dropped from height of 18"

a. No fracture at 18 inches or,

b. If fracture occurs, the 10 largest
crack-free particles shall not weigh
more than 10 square inches of the
glass tested

a. No fracture at 18 inches or,

b. If fracture occurs, no hole
through which a 3-inch diameter
sphere will freely pass is allowed

CPSC 16CFR 1201 cat. Il

To test and identify glasses as
safety glazing materials which

will be used in any location that is
subject to human impact resistance
requirements (unlimited size)

100# bag dropped from height of 48"

a. No fracture at 48 inches or,

b. If fracture occurs, the 10 largest
crack-free particles shall not
weigh more than 10 square inches
of the glass tested

a. No fracture at 48 inches or,

b. If fracture occurs, no hole
through which a 3-inch diameter
sphere will freely pass is allowed

'GESPC
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8FCL UGLBMU EJ?QQ GQ U?PKCP ?R RFC ACLARGPRIEITBERC?Q QFMUL @CJIMU 'GESPC  RFGMIMMBLRFC ACLRP?J XMLC NJ?ACQ ?
RCLQGJC QRPCQQ ML RFC EJ?QQ CBEC #?QCBBSMGEECMDIRFCPK?J CVN?LQGML DMP QMB? JIGKREKMEP?RSPC BGDDCPCLAC
APC?RCQ NQG 11?7 KCAF?LGA?J QRPCQQIGQREBEC 8FCL RFC QRPCQQ CVACCBQ RFREREGRERFIBEC ? RFCPK?J DP?ARSPC A?
MAASP -MU QRPCQQ DP?ARSPCQ G C JCRQ®RF?LI1? QRPCQQ A?L @C AF?P?ARCPGIGBEAN\DP?ARSPC JGLC NCPNCLBGASJ?P RM RF
CBEC 5WNGA?JIJW ? DJ?U MP AFGN A?L @ CBESLEPEERFIC MD RFGQ RWNC MD DP?ARSHIP)BRSEEQRPL @C AF?P?ARCPGXCB ?Q F?T
KSJRGNJC TCLR JGLCQ PSLLGLE GLRM RFQLE?MMIFERRQOCEZRPBGL2JdQ 54# DMP )C?R S5FBCQBIGRYSG

5FCPC ?PC RFPCC UMPQR A?QC AMLBGRGMLQ J8?REGNCRIRETAQCQ GL EJ?QQ ?LB RFC GKN?AR/MCAPERBNAT 5FC

AMLBGRGMLQ ?PC AMJB UGLRCP LGEFR AMJB UGEROMBZMVIVMGRFMR QSKKCP B?W UGRF FGEF QMJIRFRRACTEC &MIBKBRGMLQ
APC?RCQ RFC DMJIMUGLE PCQNMLQCQ GL ? QC?IEESIBBRS@JC EJ?XG

96.'38>/< 312>
6LBCP RFCQC AMLBGRGMLQ RF
MP JGRC MD EJ?QQ UGJJ @C CV
RFC K?VGKSK RFCPK?J QRPCQQ
RFCPK?J PCQGQR?LAC MD RFC *
ICCNQ RFC ACLRP?J EJ?QQ PCE(
?RGTCJIW U?PK "R RFC CBEC MC
FMUCTCP RFC RFCPK?J AMLBSA
MD RFC *( CBEC QC?J ?LB RFC DI
BCQGEL UGJJ BPMN RFGQ EJ?Q(
RCKNCP?RSPC QGELGDGA?LRIV
U?PK ACLRCP AMJB CBEC AMLBC
LMU APC?RCQ RCLQGJC QRPCQ(

GLAPC?QCB @PC?I?EC NMRCLRG?J

96. '38>/< +C A3>2 312 #96+< 9+.

5&/4*-& 453844

$0-% 3&4*45%/(
&91"/4*0/

'

8'3.

53:4/(
50

&91"1%

<779 #1*-260

4R?RGA ?LB KMTGLE QF?BMU N?RRCPLQ ML EJ?QQ DPMK @SGJBGL
F?LEQ AMJSKLQ RPCCQ ?LB QFPS@@CPW ?LB MRFCPRISGJBGLE(
T?PWGLE BCEPCCQ MD RFCPK?J CBEC QRPCQQ ML REBQEJ?QQ 5FC
RWNC AJC?P RGLRCB -MY EJ?QQ QGXC ?LB RFGAIBIRWNBCEPCC
MD QF?BMU N?RRCPL MSRBMMP RCKNCP?RSPC CVRMOKIFRT?LB RC
WC?P ?JJ GLDJSCLAC RFC ?KMSLR MD RFCPK?J DBRECRRBIQQ *
GLBSACB QRPCQQ GQ FGEF CLMSEF EJ?QQ DP?ARSRQVIMRSIB MAA
?NNJGA?RGMLQ RFCPK?J QRPCQQCQ A?SQCB @WRFGE@MTC ?P(
CLMSEF RM A?SQC @PC?I?EC MD FC?R RPC?RCB EIIRATSDOSR AN
@PC?I?EC MD ?LLC?JCB EJ?QQ $?PBGL?J MDDCPQ ? EI?XGLE PCTC
NPMHCARQ RM PCAMKKCLB QNCAGDGA EJ?QQ RWNCQ ?LB RPC?Rk
PCBSAC RFC NMRCLRG?J MD RFCPK?J @PC?I?EC

6-779 #1*-260
%P?NCPGCQ TCLCRG?L @JGLBQ MP MRFCE BCRCGRGNIKQBREGL

4MJI?P 2@QMPNR?LAC GL RFC GLRCPGMB GEREGMDEBRQ NGLIRPESLE QM ?Q RM NPMTGBC QN?AC ?R RFC RMR RIEC@BRRNKBV
RCKNCP?RSPC ?LB RFC PCQSJRGLE RFCPK?2EBGREACALIN.  @MRRMK RM NCPKGR L?RSP?2J 2GP KMTCKCLRYGBCAMEFRD/EIRQQ
QF?BGLE BCTGACQ SQCB ML RFC GLQGBC MIJFFEL BEMRIPNG 5FC DMIJIMUGLE APGRCPG? KSQR @C KCR R MIMGBIIRARPZRG

7LB MP PCDJCAR FC?R @?Al ?R RFC EJ?QCRSBREGFGEARPQQ
RCKNCP?RSPCQ *L CGRFCP A?QC RFC CINIBARMIRGEI CHBEL

.GLGKSK KK AJC?P?LAC PCOSGPCB ?R RFRC?RBI
@MRRMK MP MLC QGBC ?LB @MRRMK @CRUCCL QF?BGLE BCTGA

RCKNCP?RSPCQ GQ KGLGK?J 5FGQ K?W JC?BERORBERCERTIRIQ 2| B QSPPMSLBGLE AMLQRPSARGML MP ? AJMQSPC QRMN MD
RF?L RFC UGLRCP LGEFRRGKC AMLBGRGM2QIBBNFFCABNTEPRFC ppMK FMPGXMLR?J DMP FMPGXMLR?J @JGLBQ

GLRCPGMP JGRC GQ EPC?RCP RF?L RF?R MD AJC?P EJ?QQ

9> #277/< +C A3>2 312 #96+< 9+.

.GLGKSK KK AJC?P?LAC @CRUCCL EJ?QQ ?I"BQEE BCTGAC
)C?RGLE AMMJGLE MSRJCRQ KSQR @C RMPVBAKEIRTTWAC

$JC?P EJ?QQ UGRF GRQ JMU QMJ?P ?@QMPNRARCEIQWNIRCQ§C?R QRPCLERFCLGLE MP RCKNCPGLE MD RFC EJ?QQPRIREIC LCA
AMLBGRGMLQ "@QMP@GLE EJ?Q@ERREB ?HBWIP RGLRCB A?L Q@fHDQCR RFC CDDCARQ MD ? J?Al MD ?BCOS?RC TCLRGJ?RGML

2 EPC?RCP FC?R @SGJB SN SLBCP RFCQC RFBERGRICBED
GQ QF?BCB BSC RM ? UGLBMU MP @SGJBGEE NAMSICABIGRI. R
FC?RGLE MD RFC EJ?QQ QSPD?AC RFCL A?L 3CYRREIFTIDK

2ARMPQ RF?R A?L ?DDCAR RFCPK?J QRPCQQ ML EJ?QQ ?PC

[ (3?QQ RWNC RFGAILCQQ RGLR AM?RGLE RWNC

[ (37QQ CBEC OS?JGRW
[ 4F?BMU N?RRCPLQ ML EJ?QQ

[)C?R RP?N A?SQCB @W AJIMQCB @JGLBQ MP BP?NCPGCQ

["KMSLR MD QMJ?P P?BG?RGML

[ OSRBMMP GLBMMP RCKNCP?RSPCQ

[ P?KGLE K?RCPG?J
[ (3?7QQ QGXC

[ 4MJ?P 2@QMPNR?LAC MD RFC EJ?QQ

5FC DMJJMUGLE ?PC PCAMKKCLB?RGMLQ DMP2BCEERYDRE BP
PCBSAC EJ?QQ RFCPK?J QRPCQQ

7CPRGA?J @JGLBQ ?PC PCAMKKCLBCB MTC@BGIERXMLR?J
%?Pl @JGLBQ ?PC PCAMKKCLBCB MTCP JGEFR @JGLBQ

ONCL UC?TC BP?NCPGCQ ?PC PCAI
KCLBCB MTCP AMLRGLSMSQ K?R( A

v
" AIMQSPC QRMN GQ PCAMKKCLBCI e
FMPGXMLR?J MP TCPRGA?J @JGLE ("4 583758
RFCK DPMK AJMQGLE AMKNJCRCJ)

"L?RSP?J ?GP TCLR GQ
PCAMKKCLBCB ?APMQQ RFC

FC?B MD RFC FMPGXMLR?J BCR?C <7885

#41%
%3"1&3:
« > 03
. 30-&3
%6, 4)"%8&
$-&"3"/$&

A
v
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5FC UGLBJIM?B B?R? NPCQCLRCB 'GESPCQ ?LB 9A >9 ?=/ >2/ A38.69+. -2+<> +8. ./=318 0+->9<=
GQ @?QCB ML "45.4R?LB?PB & 4R?LB?PB IPMM:RCPKGLGLE[ -MA?RC RFC JMLE BGKCLQGML ?LB QFMPR BGMTL OCNMRML

-M?! ? ? ?
M?B 3CQEQR?LAC MD (J7QQ GL #SGIBGLEQ BMRQLLC?ICE 1 /5o » TCPRGA?I JGLC DPMK RFC JMLE BGREMPEMMPER] JGLC
5FC AF?PRQ K?W @C SQCB @W RFC BCQGEL NPMDCQEE®IL?J [RMAFRIAQFMPR BGKCLQGML

?NNPMNPG?RC EJ?QQ NPMBSAR RM KCCR RFC UGLBIMEB AP@B%&’M@%gC RFCQC JGLCQ GLRGPRCARCRLRIRNREC

SFC AF?PRQ ?PC DMP GLQSJ?RGLE EJ?QQ SLGREERBGRQBKE 3 &\ 155 119 AMLRMSPQ RM BCRCPKGLC REGRENMTEGNE
QSNNMPR UGRF QSNNMPR BCDJCARGMLQ LMR EPCRRCP RF?Lg%L@%?B GL 14' SOC RFG AMLTCPQGML D?ARMP GL AFZPR

QN?L ?R BCQGEL JM?B ?LB ? SLGDMPK RFPCC QCARGBIM?B B (
*D 2L *( AMLQRPSARGML MRFCP RF?L ?LLC?EBQLRINET SQCB

wivd ? wi
APC?IPEC NPM@?@GJICRW DMP GLQSJ? RGLELERQWCDGLGE CPKGLC RFC UGLBJM?B DMP RFC ?LLC?JCBQQUIBKEB EJ

@PC?I?EC MD CGRFCP JGRC GL ?L GLQSJ?RGLRERERT MNPGIRC EJ70Q REGAILCOO L EUCLBIMBAGNGO

?NN
@PC?I?EC 5FC SLGR @PC?I?EC NPM@?@GJGRW GQ RFC Aﬁ/‘% .
NPG?RC JM?B D?ARMP QCC -M3PCARBRIINGE
NPM@?@GJGRW DMP @MRF JGRCQ UFCL RFCESL@BREEQMXNMQCB RM Q

195H GHF9B;H<9B98 ;@5GG HC <5J9 5 GIF:579 7GBEEB 'GESPC
69HK99B  &)5 DG= 5B8 &)5 DG =
9ADIF98 ;@5GG HC <5J9 5 GIF:579 7CADFIGG=&J5 C:
DG= A=B=AIA
IF5H=CB C: @C58 =G H<F99 G97CB8G
DFC656=@=HM C: :5=@IF9
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8FCL GLQSJ?RGLE EJ?QQ SLGRQ ?PC GLQR?JJCB ?R ?JRGRSBCM ? K?ELGRSBC MD RFC GLGRG?J NPCQQSPC GK@?J?L
?NNPMVGK?RCJIW DCCR ?@MTC RFC K?LSD?ARSPGLE NRGRSHCT NCPACGTCB BGQRMPRGML DMP ? EGTCL BCDJCARG
RFC AMLTCLRGML?J ?NNPM?AF F?Q @CCL RM GHIFQR?JJ ? APBIBHCARGTC 0@HCARGMLQ RM EJ?QQ BCDJCARGML ECLCP?.
RS@C 5FC RS@C NCPKGRQ RFC GLQSJ?RGLE EIQQRCSLGBARM RPC SLGR GQ TGCUCB DPMK RFC CVRCPGMRC?R QMKC BC
COS?JGXC UGRF RFC JMA?J ?RKMQNFCPC ?LBRGBSBTC RRC?W DPMK RFC @SGJBGLE %GQRMPRGML AMKNRGLRQ ?PC E
NPCQQSPC BGDDCPCLRG?J ?APMQQ RFC SLGR SPCRRCB @MVWPRFMILBEDDQSPD?ACQ QSAF ?Q ? LCE?RGTC *( SLGR

GL K?LSD?ARSPGLE ?JRGRSBC ?LB GLQR?JJ?RGML ?JRG 5 8lRGML MD FC?R QRPCLERFCLCB MP RCKNCPCB EJ?QQ

? 2 2 ? ? BIZERK
RT:%ZM'?;EM?_ CE;’?QSRQI\(/I:%ZS;’PF:\IFC? ’?I?;SN'?AARCI\:/II;AQ’\(]Q?:JMSJBLSICS;@ 5(;J F%C MD RFC GLQSJ?RGLE EJ?QQ SLGR UGJJAMR AF?LEC
. . ' : ) ARGML @SR UGJJ PCBSAC RFC EJ?QQ @P@rHMEC NPM@*

?L ?GP DGJJCB *( SLGR AMLQRPSARGML FC?R QRPCLERFCLCB MP RCKNCPCB EJ?QQ UCPCIBRCHR)GL @M
9.:<9. 5+*4*6,. 97+4.5: MD ?L GLQSJ?RGLE EJ?QQ SLGR RFC @PC?I?EC N @7?@GJIGR
8FCL ?L GLQSJ?RGLE EJ?QQ SLGR GQ CVNMQCB RANIUGLBIIVRBRSHEC AF?LECQ UMSJIB @C CQQCLRG?JIJW CIGKGL?RCB
@?PMKCRPGA DIJSARS?RGMLQ RCKNCP?RSPC QBGLEQ MP,?L 'g/J R7%:;9<,;276

) 2 237 2 0 . t
2; chgCQé gggngsgcRilégéJ?. Fl;ég SSPAﬁﬁhifFB{ g;giﬁ%éc%g& LQRPSARGML ?JRCPL?RGTCTIBMRRGERRIRERSB
' ' o ' J7RGLE EJ?QQ SLGRQ UMSJIB @C RM FI@RFC RFGLLC

N
RFCQC NPCQQSPC IM?BQ NMQQG@JC GL AMK@GL?RGML UGRF RFC QK?JI}ZR NMQQG@

[ %?K?EC RM RFC GLQSJ?RGLE EJ?QQ QC?J E?N UGBRF *D GLQSJ?RGLE EJ?QQ SLGRQ ?PC @RBLE AMLQGE
[ (3?QQ @PC?I?EC @C GLQR?JICB GL FGEF ?JRGRSBC ?NNJGA?RBWLOVAVLQGBCI
[ &VACQQGTC BCDICARGML 2LB AJC?P?LAC NPM@JCKQ DI#PC?I?EC BCDICARGML B?K?EC RM RFC GLQSJ?RGLE EJ?QQ ¢
MNCP?RGLE UGLBMUQ ?LB BGQRMPRGML QFMSJB @C K?BC *D ?LW MD RECQC N?P?KC
2 MLB ?AACNR?@JC JCTCJQ ?GP DG@ECB(SMGRP?PW RS
MKNJ?GLRQ ?@MSR SL?AACNR?@JC BGQRMPRGML P %%%%v
[ SMKNJ?GLRQ ?@MSR SL?AACNR?@JC BGQ GML PCORIBELE o« AMLQGBCPCE

DPMK EJ?QQ BCDJCARGML

' ?LB  UCPC BCTCJMNCB DMP
(J?QQ BCDJCARGML CBEC QC?J JM?BQ ?LB @PC?IVEQMP?@%@%@ 5 ’ \ °
@C OS?LRGDGCB GD RFC GLQSJ?RGLE EJ?QQ SLGR AMLQ A]R EIE]J?'&Q SLGRQ GLQR?JJCB 7R FGEF 2JRGRSBCQ

'CH9 -<9G9 <=;< 5@H=HI89 7<5FHG 5F9 CB@M HC 6SH&9B5@F" =BGI@5H=B; ;@5GG IB=HG

'GESPC 'GESPC
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[-M?B BSP?RGML GLQR?JJ?RGML RGKC GQ @?QCB ML KMLRF

[ $SPTCQ ?PC @?QCB ML ? EJ?QQ @PC?I?EC MP NKIBLBQ JGL
GLAF CBEC QRPCQQ UFGAFCTCP MAASPQ DGPQR

[ *LQSJ?RGLE EJ?QQ SLGR ?QQSKCB RM @C D?@R&GARSFEIB ?R 7L ?J
MD DCCR KCRCPQ ?R Z' Z$

[ #MRF JGRCQ MD RFC *( SLGR ?PC ?LLC?JCB EJ?Q@RDP MLC MP
JGRCQ MD EJ?QQ ?PC FC?R QRPCLERFCLCB MPARCRRQPCB RFC
UGJJ WGCJIB AMLQCPT?RGTC PCQSJRQ

[/M AMLQGBCP?RGML GQ EGTCL RM ?CQRFCRGARAMLEI?QQ BGQRMP

7>7 %:. 201 4;2;<-. 1*9;:
[ %CRCPKGLC GLQR?JJ?RGML ?JRGRSBC ?JRGRSBC UFCPC SLGRQ
?PC GLQR?JJCB

[ -MA?RC EJ?QQ RFGAILCQQ AF?PR QFMPR QGBC BGKCLQGML
GLQR?JJ?RGML ?JRGRSBC ?LB E?N UGBRF

[ "R RFC NMGLR UFCPC RFC QFMPR QGBC BGKCEQGML KCCRQ R
GLQR?JJ?RGML ?JRGRSBC BCRCPKGLC GD RME NMGLR GQ ?@MTC
@CJIMU RFC E?N UGBRF JGLC *D RFC NMGLR GQ @CJMU RFC JGL

RFC GLQSJ?RGLE EJ?QQ SLGR QFMSJB EGTC Q?RGQD?ARMPW QCPTGAC
UGRFMSR A?NGJJ?PW RS@CQ *D RFC NMGLRUEBR®MTC RFC E?N

JGLC RFC *( SLGR GQ LMR QSGR?@JC DMP RFQ EGTCL AMLBGRGML

2LB A?NGJJ?PW RS@CQ ? AF?LEC GL EJ?QQ RFGAILCQQ MP E?N

UGBRF QFMSJB @C AMLQGBCPCB

'MP RPGNJC N?LC SLGRQ UGRF COS?J ?GPQN?ABQ ?LB K?RAFC

EJ?QQ RFGAILCQQCQ SQC RFC ?NNPMNPG?RC EJ?QQ RFGAILCQQ
AF?PR ?LB RFC JGLC COS?J RM RFC QSK MD RACRUM ?GPQN?

—

'GESPC
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$?PBGL?J J?KGL?RCB EJ?QQ GQ ?T?GJ?@JC GL ?QRPOCERFCPRB MP RCKNCPCB EJ?QQ
MNRGMLQ UGRF MLC MP KMPC RP?LQN?PCLR RMVZR@OZZL BURBPCB RMECRFCP RM APC?RC ?
QRPMLECP QRSPBGCP EJ?QQ SLGR

8C MDDCP KSJRGNJC GLRCPJ?WCP MNRGMI@ABRQCRUARBBGRW ?LB ?CQRFCRGA PCOSGPCKCLRQ

'GESPC

#H 6F95?7G $ 1" H## G<5HH9FG $  #HH A5M 7F57?
95G=@M DFC8I7=B; @CB; 7CAD@9H9@M IB8IF <=;<9F @9J9@B89IF DFIGGIF9 6IH H9B8G HC
G<5FD GD@=BH9FG C: =AD57H 9B9F;M 5B8 :9K D=979G F9A5=B =BH9;F5@ 58<9F=B; HC

FOA5=B =B H<9 :F5A9 H<9 =BHOF@5M9F

'GESPC

6LJGIC ?LLC?JCB MP RCKNCPCB EJ?QQ GD J?KGL?RCB EJ?RETIR 3CQGQR?LAC

@PMICL RFC EJ?QQ DP?EKCLRQ PCK?GL ?BFCPCBRNCRFC[GAREBRGA?J 1CPDMPK?LAC LMGQC PCBSARGML
?LB QCASPCJW GL RFC DP?KC 5FGQ NPMTGBG@B’CQRPMLE[@[:;BLE 1PMRCARGML

?E?GLQR DMPACB CLRPW MP UGLB @JMUL BC@PE@BA@LAE‘&%‘I‘—@RCARSP?\J

EJ?QQ A?L @C ASR DPMK MLJW MLC QGBC EJ?QQ ASRRCPQ ?PC

PCLBCPCB SQCJCQQ GL RFC F?LBQ MD UMSJB @C GLRPSBERGJI?@JC -?KGL?RC *LRCPJ?WCPQ

$F?P?ARCPGQRGAQ MD $?PBGL?JdQ -?KGL?RCB (J2QQ {;’g"&{i'ﬁiii@%ﬁ 1r#

[ &LF?LACQ QCASPGRW ?LB PCQGQRQ DMPACB CLRPW '

[ #IMAIQ MTCP  MD F?PKDSJ 67 P?WQ [17# IMIWCQRCP 1&5

[ ONRGML?J -MY ' AM?RGLE DMP GKNPMTCB 4)($ [&RFWJCLC 7GLWJ "ACR?RC &7

[ .MLMJGRFGA MP GLQSJ?RGLE EJ?QQ ?NNJGA?RGML -?KGL?RCB (J?QQ $M?RGLEQ

[ $JC?P RGLRCB MP AMIJMPCB GLRCPJ?WCP ?LB MP EJ?QQ[-MY' -MY' ?LB-MY" AM?RGLEQ UFCL SQCB GL ?L GLQSJ?RGLE
MNRGMLQ ?T?GJ?@JC EJ?QQ SLGR $M?RGLE D?ACQ ?GPQN?AC

[ ONRGML?J /C?RM?RGLE C?QW AJC?L [-MY ' AM?RGLE UFCL SQCB KMLMJGRFGA?JJW $M?RGLE

[ ONRGML?J 1PCQCRPBIRCARGTC DGJK ?T?GJ?@JC D?ACQ GLRCPJ?WCP

$?PBGL?J J?KGL?RCB EJ?QQ KCCRQ PGEMPMSQ GLBSQRPW//A@B¢#H260
7LB QR?LB?PBQ GLAJSBGLE "45. *LRCPL?RGML?JIPQR?LB P BfAL?J ACPRGDGCQ RFCGP J?KGL?RCB EJ?QQ NPMBSARQ R

RFPMSEF RFC 4?DCRW (J?XGLE $CPRGDGA?RGML $MSLAGJLB RCQRGLE NPMEP?K 5FC 4($$ GQ 7L GLBCNCLBCLR
?ECLAW UFGAF AMLDGPKQ RFC J?KGL?RC NPMBSARQ KCCR

-?KGL?RCB (J7QQ "NNJGA?RGMLQ RFC DMJIMUGLE PCOSGPCKCLRQ

[ 4?DCRW (J?XGLE [ /4% ; $J2QQ b'c ¢ GLRCPJ?WCP ?LB RFGAICP
[ 8GLB @MPLC %C@PGQ 3CQGQR?LAC 4C?4RMPK ("4  $200b#c ¢ GLRCPI?WCP

[ MPACB &LRPW 3CQGQR?LAC [$14$ $3 $?R* ¢ GLRCPJ?WCP ?LB RFGAICP

[$14$ $3 $?R* ¢ GLRCPJ?WCP



D! 3.1,
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%SPGLE FSPPGA?LCQ ?LB UG®CB GL EJ?XGLE ?QQCK@JGEMRM  KNF MP KMPC
QRMPKQ UGLB @MPLC BC@MEQRGKCCR RFC PCOSGPCKCISRGQ GQ PCE?PBCB ?Q QMKC
AMKKML %C@PGQ QJ?KQ GLRB .G?KG %?BC $MSLRW  MD RFC KMQR PGEMPMSQ
UGLBMUQ RF?R ?PC @CGLE @%@ 5'4 ?LB 54 NPMBSAR NCPDMPK?LAC
HCARCB RM QSQR?GLCB ?LBESQRJIJ ?2Q "45. & ?LB RCQRGLE ?LWUFCPC
GLE FSPPGA?LC DMPAC UGLER) *L RFGQ RCQRGLE RFC
4C?4RMPKJ?KGL?RCB EJ?QQ BMMP MP UGLBMU J?KGL?RC ;%I_Kym?%fgﬁﬂféﬁéiiR GML
GQ BCQGELCB RM UGRFQRIBIFGEKSQR UGRFQR2LB 2L 1 = r o Tk e oo
JCTCIQ MD GKN?AR 2LB PCKTBHN?AR DPMK ? LGLC NMSLB 1o (%o oo 0oy o
GLRCEP?J GLRFC UGLBMU  V RP?TCJGLE 2R DCCRNCF, %5 0 - i (o o ©
QWQRCK CTCL GD EJ?QQ  QCAMLB KGJCQFP ?LB 7BC SMSLRW UC@QGRC
@PC?I?EC F?Q MAASPPCB  RFCL AMKNJCRC NMQGRG\A/{,E@ UUU KGIKGBABC EMT
B

? ?
?LB LCE?RGTC NPCQQSPC A GLE NA QC?PAF>?NN 20

$?PBGL?J J?KGL?RCB EJ?QQ > ’\@
NPMBSARQ ?PC ASPPCLRJW @%&L%GLE RMUGLB ESQRQ

'GESPC

#.*#,795 897,.,,276

4

*D RFC @SGJBGLE CLTCIMNC GQ @PC?AFCERARMBERB?KGL?RCB EJ?QQ FCINEFS™C
? @PMICL UGLBMU UGLB K?W CLRCP RFC @QBPGIEPTC RFC @SGJIBGLE CLTCIMNC
GLE APC?RGLE ?L GLAPC?QC GL NPCQQSPE®RFZRGXGLE B?K?EC DPMK UGLB
AMSJB JGDR RFC PMMD ?LB NSQF RFC U?JJPPRISRLB MRFCP CJCKCLRQ

U?PB A?SQGLE RFC @SGJBGLE RM AMJJ?NQC




4 " 20%6,.
$?PBGL?J J?KGL?RCB EJ?QQ A?L OS?JGDW DMP RIMD%CN?PRKCLR
%CDCLQC 6LGDGCB "?AGJGRGCQ $PGRCPG? DMP @J?QR PCQGQR?LAC

7<:2,44 .9/795%6,.

5FC "45. *LRCPL?RGML?J BCTCIJMNCB RFC QMSLBMP?LQKGQQG
AJ?QQ 45$% ?LB MSRBMMP GLBMMP RP?LQKGQQGML AJ?QQ 0*5$

RM BCQAPG@C RFC QMSLB GQMJ?RGML NCPDMB®&?LAC MD K?RCPG?
" FGEFCP P?RGLE GLBGA?RCQ ? EPC?RCP QMSLB B?KNCLGLE CDDCAR

$?PBGL?J J?KGL?RCB EJ?QQ GLAMPNMP?RGLE 17# GLRCPJ?WCP
GLAPC?QCQ RFC 45$% MP 0*5$ P?RGLE MD ? UGLBMU QWQRCK @W
BGKGLGQFGLE SLBCQGPCB LMGQC JCTCJQ 76742:12, D>2;1 7B © 7%260 D>2;1 6:<4%260 4*:

*L A?2QCQ UFCPC GLAPC?QCB LMGQC ?RRCLS?RGWA@?BC?@B@%D CORILATTKN?AR PCQOQRILAC | THNAR PEQCQRILAC
?AMSQRGA 17# GLRCPJ?WCPQ UGRF GLAPC?QCB QMSLB PCESARERIY RESAITIZE B70¢ 7VGHSK QUISLE AVLRPI
DMPK?LAC ?PC ?T?GJ?@JC [?BC PCQGQR?LAC [.[?VGKSK D?BC PCQGQR?LAC

[ONRGML?J 4C24RMPK [ONRGML?J 4C?4ARMPK P?REGR GML 23 4C?4RMPK P?RGLE
"L 45% P?RGLE GQ A?JASJ?RCB GL ?AAMPB?LAC UGRF "45. & P?RGLE [*KNPMTCB RFCPK?J

[*KNPMTCB RFCPK?J
MTCP RFC DPCOSCLAW P?LECMD RM ); 5FC 0*5$% P?RGLE GQ NCPDMPK?LAC NCPDMPK?LAC 4)($
A?JASJ?RCB GL ?AAMPB?LAC RM "45. & MTCP RFC DPCOSCLAW ?LB 6 ?ARMP
P?LECMD RM );
'‘GESPC
Glass Product STC OITC

1/40 Monolithic Glass 31 29

7.0L (3.0-0.0300 PVB-3.0) 35 31

10.0L (4.7-0.0300 PVB-4.7) 36 33

12.0L (5.7—0.0300 PVB-5.7) 38 34

12.8L (5.7-0.0600 PVB-5.7) 39 34

Double-Pane: 5.7 Clear / 13.0 / 5.7 Clear 35 28

Double-Pane: 7.0L / 6.5/ 3.1 Clear 35 31

Double-Pane: 7.0L / 13.0 / 5.7 Clear 39 31 P CF GA5@@ IB=HG P&5L K=8H< P H=A9G ACF9
Double-Pane: 10.0L / 13.0 / 5.7 Clear 40 a1 IDHC :H P MO5F KSFF5BHM F=i=8 H<5B )/

. o P M95F K5FF5BHM P&5L G=N9 L
Double-Pane: Double-Pane Laminate: 7.0L /13.0 / 7.0L 42 33 P M95F K5FF5BHM
Triple-Pane: 5.7 Clear / 13.0 / 5.7 Clear / 13.0 / 5.7 Clear 39 31
Triple-Pane Laminate: 7.0L/13.0/7.0L/13.0/7.0L 44 33 ‘GESPC
b< GLBGA?RCQ J?KGL?RCB EJ?QQ %?R? DAWISARIBRG? 'GESPC

(SGBC ?LB 3GTCP@7?LI "AMSQRGA?J -?@MP?RMPGCQ



O/795%6,. #8.,2/2,*276:
$?PBGL?J J?KGL?RCB EJ?QQ NPMTGBCQ BCQGEL TR GEEERIFRWARMEGPCKCLRQ 5FC NCPDMPKRIAQRA@JICQ @CJ
AF?P?ARCPGQRGAQ MD 4( LB 17# -?KGL?RCQ 5FGQ PeKRIDULRQVQG@JC J?KGL?RC AMLDGESP?REGDACARXKCH
QMKC MD RFC K?HMP CJCKCLRQ GL EJ?QQ QCICARGML

Visible Light Solar Heat GainJ-Factor
Visible Light Re"ectance Coef‘cient (BTUIhr/ft 2/°F) Fading (T,)
Laminate Con*“guration Transmittance Out In (sc = SHGC/0.87W/m?) UV Transmission ISO CIE

3.0/0.090"SG /3.0 88% 8% 8% 0.78 0.97 (5.51) <1% 60%

3.0 Lo&3-366° / 0.090" SG / 3.0 62% 13%  13% 0.34 0.97 (5.51) <1% 40%

3.0 L0&3-366° / 0.090" SG / 3.0 Lo&-i8F (#4) 60% 12%  12% 0.30 0.61 (3.46) <1% 39%
3.0 L0&%-340 /0.090" SG /3.0 37% 15%  14% 0.28 0.97 (5.51) <1% 25%

3.0 L0&3%-340 /0.090" SG / 3.0 L0&-i89 (#4) 37% 15%  14% 0.22 0.62 (3.52) <1% 25%
3.9/0.090" SG /3.9 88% 9% 9% 0.78 0.96 (5.45) <1% 62%

3.9 Lo&3-366° / 0.090" SG / 3.9 60% 13% 13% 0.34 0.96 (5.45) <1% 39%
4.7/0.090"SG /4.7 86% 9% 9% 0.74 0.95 (5.39) <1% 60%

4.7 Lo&3%-366° / 0.090" SG / 4.7 60% 11% 11% 0.35 0.95 (5.39) <1% 38%

4.7 L0&3%-366° / 0.090" SG / 4.7 L0&-i89 (#4) 59% 13% 12% 0.30 0.61 (3.46) <1% 38%
4.7 Lo&3-340 /0.090" SG / 4.7 37% 14% 14% 0.29 0.96 (5.45) <1% 26%

4.7 L0d3-340 /0.090" SG / 4.7 Loa-i8F (#4) 37% 13% 12% 0.23 0.61 (3.46) <1% 26%
5.7/0.090"SG /5.7 84% 7% % 0.71 0.94 (5.34) <1% 59%

5.7 Lo&3-366° / 0.090" SG / 5.7 57% 11% 12% 0.35 0.94 (5.34) <1% 36%

5.7 Lod3-366° / 0.090" SG / 5.7 L0&-i89 (#4) 59% 13% 11% 0.31 0.60 (3.41) <1% 37%
5.7 Lo&%-340 /0.090" SG /5.7 37% 14%  13% 0.30 0.95 (5.39) <1% 26%

5.7 L0&%-340 /0.090" SG /5.7 L0o&-i89 (#4) 36% 14%  13% 0.23 0.60 (3.41) <1% 25%

$?JASI?RCB T?JSCQ SQGLE -#/- 8+/9%08 AMKNSREPRIRMGRF /3% CLTGPMLKCLR?J AMLBGRGMLQ 'GESPC

/?KC$MBC ( (P?W EJ?QQ # #PMLXC EJ?QQ (PCCL EJ?QQ - 17# GLRCPJ?WCP . 4( GLRCPIJMMCP '

Visible Light Solar Heat GaitJ-Factor
Visible Light Re"ectance Coef“cient (BTU/hrfft 2°F) Fading (T,)
Laminate Con“guration Transmittance Out In (SC = SHGC/0.87) (W/m?) UV Transmission ISO CIE

2.7/0.030"PVB /2.7 88% 10% 10% 0.78 0.96 (5.45) <1% 60%

3.0/0.090' PVB /3.0 88% 9% 9% 0.78 0.96 (5.45) <1% 60%

3.0 Lo&3-366° / 0.090" PVB / 3.0 61% 13% 13% 0.34 0.96 (5.45) <1% 39%

3.0 Lo&3-366° / 0.090" PVB / 3.0 L0&-iI8% (#4) 60% 12% 12% 0.30 0.61 (3.46) <1% 39%
3.0 Lo&3-340 /0.090" PVB /3.0 37% 15% 14% 0.28 0.96 (5.45) <1% 26%

3.0 Lo&3-340 /0.090" PVB / 3.0 Lo&-i89F (#4) 37% 15% 13% 0.23 0.61 (3.46) <1% 25%
4.7/0.090" PVB / 4.7 87% 9% 9% 0.73 0.90 (5.34) <1% 56%

4.7 Lo&%-366° / 0.090" PVB / 4.7 61% 13% 12% 0.35 0.95 5.39) <1% 39%

4.7 Lo&%-366° / 0.090" PVB / 4.7 L0&-iI8% (#4) 60% 13% 11% 0.30 0.60 (3.41) <1% 38%
4.7 Lo&%-340 /0.090" PVB /4.7 37% 14% 14% 0.29 0.95 (5.39) <1% 26%

4.7 Lo&3-340 /0.090" PVB / 4.7 L0o&-i89 (#4) 37% 13%  12% 0.23 0.60 (3.41) <1% 26%
5.7/0.090" PVB /5.7 86% 9% 9% 0.72 0.93 (5.28) <1% 54%

5.7 Lod3-366° / 0.090" PVB / 5.7 60% 13% 12% 0.36 0.94 (5.34) <1% 39%

5.7 L0&3-366° / 0.090" PVB / 5.7 L0&-i8F (#4) 59% 12% 11% 0.31 0.60 (3.41) <1% 38%
5.7 Lo&3-340 /0.090" PVB /5.7 37% 14% 14% 0.30 0.94 (5.34) <1% 26%

5.7 Lo&3-340 /0.090" PVB /5.7 L0&-i8F (#4) 36% 14% 13% 0.23 0.60 (3.41) <1% 25%

$2JASI?RCB T?ISCQ SQGLE -#/- 8%/9%08 AMKNSREPRRUGRF /'3$ CLTGPMLKCLR?J AMLBGRGMLQ 'GESPC

17# EPCCL GQ RFC Q?KC ?Q 17# @JSC EPCCL
/?KC $MBC ( (P?W EJ?QQ # #PMLXC EJ?QQ (PCCL EJ?QQ - 17# GLRCPJ?WCP



'/,=3>/=)9? +C 38. /6:0?6

'5%/2'0 0'66 2*8675/+6
KKK 75F8=B5@7CFD 7CA

1+5/)'2 5)./7+)785'0 '28,)785+56 663)/'7/32

KKK 55A5B9H CF;

KKK 5G<F59 CF;

"# 27+52'7/32'0
KKK 5GHA CF;

'2'*['2 +2+5'0 "7'2*'5*6 3'5*
KKKHDG;7 DK;G7 ;7 75

32681+5 53*8)7 ",+7< 311/66/32
KKK 7DG7 ;CJ

1&"#!
KKK 9B9F;MGH5F ;CJ

0'66 663)/'7/32 3, 357. 1+5/)'
KKK ;@5GGK96G=H9 7CA

2680'7/2- 0'66 +57/,/)'7/132 382)/0
KKK =;77 CF;

2680'7/2- 0'66 '28,")785+56 00/2)+
KKK =;A5CB@=B9 CF;

27+52'7/32'0 3*+ 382)/0
KKK =77G5:9 CF;

'7132'0 +2+675'7/32 1'7/2- 382)/0
KKK B:F7 CF;

"+7< 0'=/2- +57/,/)'7/132 382)/0
KKK G;77 CF;

"3)/+7< 3, $)881 3'7+56
KKK GJ7 CF;

%/2*3: 335 '28,")785+56 663)/'7/32 %

KKK K8A5 7CA

%/2*3:6 '2* '<0/-.7/2-
K=B8CKG @6@ ;CJ

+57/,/)7/32 53-5'16
$CPRGDGA?RGML NPMEP?KQ JGIC RFCQC FCJIN SRMSIKE QSPC
NPMBSAR BCQGELQ AMKNJW UGRF EMTCPLKCLR @G0BR?LB

*LQSJ?RGLE (J?QQ $CPRGDGA?RGML $MSLAGJ *($$
*LQSJI?RGLE (J?QQ .?LSD?ARSPCPQ "JJG?LAC *(."
[?RGML?J 'CLCQRP?RGML 3?RGLE $MSLAGJ /'3$
4?DCRW (J?XGLE $CPRGDGA?RGML $MSLAGJ 4($$
$MLDMPKGRW RM $&/ &SPMNC?L $MKKGRRCC

DMP 4R?LB?PBGX?RGML 1PMEP?K 3COSGPCKCLRQ

"T'2KEG 2% 346
#W AMKNJWGLE UGRF CQR?@JGQFCB QR?LB?PBGNISR\GLFC
2LB NPMBSAR NCPDMPK?LAC ?PC DSJIW PCAMELGXCB

"4)3"&

"45. *LRCPL?RGML?J

$?L?BG?L (CLCP?J 4R?LB?PBQ #M?PB $(4#
*LRCPL?RGML?J $MBC $MSLAGJ

#5'*+ 663)/'7/326

$?PBGL?J QSNNMPRQ GLBSQRPW CDDMPRQ GLWCQC?PAF CB
?LB RFC ?BT?LACKCLR MD @SGJBGLE QAGCLAC RFPMSEF UM
RFCQC MPE?LGX?RGMLQ

"KCPGA?L "PAFGRCARSP?J .?LSD?ARSPCPQ "QQMAG?RGML
$CLRCP DMP (J?QQ 3CQC?PAF

*LQSJ?RGLE (J?QQ .?LSD?ARSPCPQ "JJG?LAC *(."
4AMAGCRW MD 7?ASSK $M?RCPQ

8GLBMU %MMP .?LSD?ARSPCPQ "QQMAG?RGML 8%."
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