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TEST REPORT FOR THE COOPER GROUP
Report No: P0851.02-116-45 RO
Date: 06/07/23

THE COOPER GROUP
25 White Rock Bridge Road
Pawcatuck, Connecticut 06379

SUMMARY
SERIES/MODEL: Liberty Restoration Double Hung

Architectural Testing, Inc. (an Intertek company) dba Intertek Building & Construction (B&C)
was contracted to perform U-Factor, Solar Heat Gain Coefficient, Visible Transmittance and
Condensation Resistance simulations in accordance with the National Fenestration Rating
Council (NFRC).

This report does not constitute certification of this product nor an opinion or endorsement by
this laboratory. Intertek B&C will service this report for the entire test record retention
period. The test record retention period ends five years after the test date. Test records, such
as detailed drawings, datasheets, representative samples of test specimens, or other
pertinent project documentation, will be retained for the entire test record retention period.

FOR INTERTEK B&C:

COMPLETED BY: Jacob Points REVIEWED BY: Eric S. Leitner
Manager - Simulations
TITLE: Simulation Technician TITLE: and Thermal Testing, SIRC
a ‘ 2
SIGNATURE: ./& SIGNATURE: uéﬁ J’/m‘éﬁ
DATE: 06/07/23 DATE: 06/07/23
JP:jp

This report is for the exclusive use of Intertek's Client and is provided pursuant to the agreement between Intertek and its Client.
Intertek's responsibility and liability are limited to the terms and conditions of the agreement. Intertek assumes no liability to any
party, other than to the Client in accordance with the agreement, for any loss, expense or damage occasioned by the use of this
report. Only the Client is authorized to permit copying or distribution of this report and then only in its entirety. Any use of the
Intertek name or one of its marks for the sale or advertisement of the tested material, product or service must first be approved in
writing by Intertek. The observations and test results in this report are relevant only to the sample(s) tested. This report by itself
does not imply that the material, product, or service is or has ever been under an Intertek certification program.
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TEST REPORT FOR THE COOPER GROUP
Report No: P0851.02-116-45 RO
Date: 06/07/23

TEST METHODS
The products were evaluated in accordance with the following:

ANSI/NFRC 100-2020, Procedure for Determining Fenestration Product U-Factors

ANSI/NFRC 200-2020, Procedure for Determining Fenestration Product Solar Heat Gain
Coefficient and Visible Transmittance at Normal Incidence

NFRC 500-2017, Procedure for Determining Fenestration Product Condensation
Resistance Values

*Condensation Resistance results obtained from this procedure are for controlled
laboratory conditions and do not include the effects of air movement through the
specimen, solar radiation, and the thermal bridging that may occur due to the specific
design and construction of the fenestration system opening.

Ratings values included in this report are for submittals to an NFRC-licensed IA and are not
meant to be used directly for labeling purposes. Only those values identified on a valid
Certificate of Authorization (CA) by an NFRC accredited Inspection Agency (lA) are to be used
for labeling purposes. The ratings values were rounded in accordance with NFRC 601, NFRC
Unit and Measurement Policy.

Intertek B&C is an NFRC accredited simulation laboratory and all simulations were conducted
in full compliance with NFRC approved procedures and specifications. The values included in
this report are not considered in compliance with ANSI/NFRC 100, ANSI/NFRC 200, and/or
NFRC 500 unless the associated validation test requirements have been satisfied, as
applicable.
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TEST REPORT FOR THE COOPER GROUP
Report No: P0851.02-116-45 RO
Date: 06/07/23

TEST PROCEDURE

The total product, including specific frame, spacer, and glass details, was modeled using NFRC
approved software.

FRAME AND EDGE MODELING THERM 7.4.4
CENTER-OF-GLASS MODELING WINDOW 7.4.14
TOTAL PRODUCT CALCULATIONS WINDOW 7.4.14
SPECTRAL DATA LIBRARY IGDB 91.0

Modeling Assumptions / Technical Interpretations

Any modeling assumptions and technical interpretations required to model this product are
listed below.

1) To prevent air infiltration, tape was applied to all interior sash crack locations.
2) Generic Softwood material was used for this simulation.

SIMULATION SPECIMEN DESCRIPTION

SERIES/MODEL Liberty Restoration Double Hung
PRODUCT TYPE Double Hung

FRAME MATERIAL WD - Wood

SASH MATERIAL WD - Wood

STANDARD SIZE 1200mm x 1500mm
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SIMULATION SPECIMEN DESCRIPTION

SPACER OPTIONS

TYPE PRIMARY SEAL SECONDARY SEAL |CODE
TGI Spacer PIB Silicone TS-D
GRID OPTIONS

GRID SIZE GRID TYPE GRID PATTERN
None - -

REINFORCEMENT OPTIONS

LOCATION MATERIAL
None _

GAS FILLING TECHNIQUE

FILL TYPE METHOD
90% Argon Single probe
90% Krypton Two-probe with concentration sensor

EDGE-OF-GLASS CONSTRUCTION
INTERIOR CONDITION |Silicone between glazing bead and glass
EXTERIOR CONDITION |(Silicone between sash leg and glass

WEATHERSTRIPPING

TYPE QUANTITY |LOCATION
Vinyl bulb gasket 2 rows Bottom rail
Vinyl bulb gasket 1row Stiles, head
Mohair 2 rows Head, jamb
Mohair 1row Sill

FRAME/SASH MATERIALS FINISH
INTERIOR Wood
EXTERIOR Wood

VALIDATION MATRIX*

PRODUCT LINE REPORT NUMBER
None -

*These products are part of a validation matrix. Only one is required for validation testing.
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SPECIALTY PRODUCTS TABLE

130 Derry Court
York, Pennsylvania 17406

Telephone:  717-764-7700
Facsimile:  717-764-4129
www.intertek.com/building

The specialty products method allows the manufacturer to determine the overall product
SHGC and VT for any glazing option. The center of glass SHGC and/or VT must be determined
using WINDOW 7.4.14. The method calculates overall product SHGC and VT indexed on
center of glass properties. All values used in the calculations are truncated to six decimal

place precision.

No Dividers Dividers < 1 Dividers > 1
SHGCO 0.003253 0.005847 0.008283
SHGC1 0.692856 0.616011 0.543846
VTO 0.000000 0.000000 0.000000
VT1 0.689603 0.610164 0.535563

Version: 04/11/22

SHGC = SHGCO + SHGCc (SHGC1 - SHGCO)

VT = VTO + VTc (VT1 - VTO)
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TOTAL PRODUCT CALCULATIONS (Liberty Restoration Double Hung)
— _ — < ®
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E Solar Heat Gain Coefficient Visible Transmittance | Condensation
2 U-Factor (SHGC) (V1) Resistance
8' (Btu/Hr-Ft2-F) Grids (None / <1/ >=1) Grids (None / <1/ >=1) (CR)
1 |clr/arg/TC-88/ arg/ 70/36 (#5) (DS/HM/DS) - 0.833" OD
0.117] 0.298] 0.003 | 0.298| 0.117 | | | ARGOO(o0.11(13)/0.10514) r00365)]  CL | TSD | N
U-Factor 0.24 |SHGC(N) 0.30 VT(N) 0.39 CR 63
2 |clr/kry/ TC-88 / kry / 70/36 (#5) (DS/HM/DS) - 0.833" OD
0.117 [ 0.298 | 0.003 | 0.298 ] 0.117 | [ KRY90 o.11¢3) /0.1054) foo3sirs)| L | TS-D [ N
U-Factor 0.21 [SHGC(N) 0.30 VT(N) 0.39 CR 66
3 |cir/arg/TC-88/ arg / TC-88 / arg / 70/36 (#7) (DS/HM/HM/DS) - 1.119" OD
0.117] 0.298] 0.003 | 0.298| 0.003 | 0.298 | 0.117 [ ARGIO] s110y s ssiesoisearomn] €L | TS-D| N
U-Factor 0.20 |SHGC(N) 0.27 VT(N) 0.31 CR 69
4 |cIr /kry / TC-88 / kry / TC-88 / kry / 70/36 (#7) (DS/HM/HM/DS) - 1.119" OD
0.117] 0.298] 0.003 | 0.298 0.003 | 0.298 [ 0.117 [ KRY90] ssiersssussiesowsasomsn] €L | TS-D | N
U-Factor 0.17 [SHGC(N) 0.26 VT(N) 0.31 CR 71
5 |cir/arg/sC-75 / arg / 70/36 (#5) (DS/HM/DS) - 0.833" OD
0.117 | 0.298| 0.003 0.298| 0.117 | | |ARGQO 0.76(#3)/o.o4s(#4)/o.o3e(as)| CL TS-D | N
U-Factor 0.27 |SHGC(N) 0.24 VT(N) 0.37 CR 60
6 |cIr / kry /SC-75 / kry / 70/36 (#5) (DS/HM/DS) - 0.833" OD
0.117] 0.298] 0.003 | 0.298| 0.117 | | [ KRY90 [0.76(13) /0 0asieay ro0ses)] €L | TSD | N
U-Factor 0.23 |SHGC(N) 0.24 VT(N) 0.37 CR 63
7 |clr/arg/SC-75/arg/SC-75 / arg / 70/36 (#7) (DS/HM/HM/DS) - 1.119" OD
0.117 [ 0.298| 0.003 | 0.298 | 0.003 [ 0.298 | 0.117 [ ARG0| e e s e scswomn|  CL | TS-D [ N
U-Factor 0.21 |SHGC(N) 0.19 VT(N) 0.29 CR 68
8 |cir/ kry /SC-75 / kry / SC-75 / kry / 70/36 (#7) (DS/HM/HM/DS) - 1.119" OD
0.117] 0.298] 0.003 | 0.298 0.003 | 0.298 [ 0.117 [ KRY90 e s oossaromsn] €L | TS-D | N
U-Factor 0.18 |SHGC(N) 0.19 VT(N) 0.29 CR 70
9 |lami 060PVB / arg / TC-88 / arg / 70/36 (#5) (LAMI/HM/DS) - 1.014" OD
0.294 [ 0.298| 0.003 | 0.298 | 0.117 | [ ARG90|o.11¢3) /0.1050) f003sirs)| €L [ TS-D | N
U-Factor 0.24 |SHGC(N) 0.29 VT(N) 0.38 CR 63
10 |lami 060PVB / kry / TC-88 / kry / 70/36 (#5) (LAMI/HM/DS) - 1.014" OD
0.294 | 0.298 | 0.003 | 0.298] 0.117 | [ KRY90o.11¢3) /0105080y r003sirs)| €L [ TS-D | N
U-Factor 0.20 |SHGC(N) 0.28 VT(N) 0.38 CR 66
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TOTAL PRODUCT CALCULATIONS (Liberty Restoration Double Hung)
— _ — < ®
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E Solar Heat Gain Coefficient Visible Transmittance | Condensation
2 U-Factor (SHGC) (V1) Resistance
8' (Btu/Hr-Ft2-F) Grids (None / <1/ >=1) Grids (None / <1/ >=1) (CR)
11 |lami 060PVB / arg / TC-88 / arg / TC-88 / arg / 70/36 (#7) (LAMI/HM/HM/DS) - 1.267" OD
0.294 ] 0.298] 0.003| 0.298| 0.003 | 0.298 | 0.117 [ ARGIO] ss10r s ssiesoiseasoon] €L | TS-D | N
U-Factor 0.20 |SHGC(N) 0.25 VT(N) 0.31 CR 70
12 |lami 060PVB / kry / TC-88 / kry / TC-88 / kry / 70/36 (#7) (LAMI/HM/HM/DS) - 1.267" OD
0.294 [ 0.298 | 0.003 | 0.298 | 0.003 [ 0.298 | 0.117 [ KRY90 | e.so 0000000 |  CL | TS-D [N
U-Factor 0.17 [SHGC(N) 0.25 VT(N) 0.31 CR 70
13 |lami 090SGP / arg / TC-88 / arg / 70/36 (#5) (LAMI/HM/DS) - 1.052" OD
0.324 [ 0.298] 0.003 | 0.298] 0.117 | [ARG90[o0.11¢3) /0.1050) r003sirs)| L [ TS-D | N
U-Factor 0.24 |SHGC(N) 0.28 VT(N) 0.37 CR 63
14 |lami 090SGP / kry / TC-88 / kry / 70/36 (#5) (LAMI/HM/DS) - 1.052" OD
0.324] 0.298] 0.003 | 0.298| 0.117 | | [ KRY90 [0.11¢13) /0 10560) r00365)] €L | TSD | N
U-Factor 0.20 [SHGC(N) 0.27 VT(N) 0.37 CR 67
15 |lami 090SGP / arg / TC-88 / arg / TC-88 / arg / 70/36 (#7) (LAMI/HM/HM/DS) - 1.349" OD
0.324] 0.298] 0.003| 0.298] 0.003 | 0.298 | 0.117 [ ARGIO] e110r s ssiesoiseasomn] CL | TS-D| N
U-Factor 0.20 |SHGC(N) 0.24 VT(N) 0.30 CR 70
16 |lami 090SGP / kry / TC-88 / kry / TC-88 / kry / 70/36 (#7) (LAMI/HM/HM/DS) - 1.349" OD
0.324] 0.298] 0.003 | 0.298 0.003 | 0.298 [ 0.117 [ KRY90] ssiersssussimowsaromsn] €L | TS-D | N
U-Factor 0.17 |SHGC(N) 0.24 VT(N) 0.30 CR 70
17 |clr/arg/ 70/36 (#3) (DS/DS) - 0.534" OD
0.117 [ 0.298] 0.117 | | | [ARG90 [ co [1sD| N
U-Factor 0.33 [SHGC(N) 0.33 VT(N) 0.48 CR 52
18 |cir / kry / 70/36 (#3) (DS/DS) - 0.534" OD
0.117] 0.300] 0.117 | | | [KrRyoo|  o0.036(#3) | cL [T1sD| N
U-Factor 0.28 |SHGC(N) 0.34 VT(N) 0.48 CR 56
19 |cIr / air / 70/36 (#3) (DS/DS) - 0.534" OD
0.117 [ 0.300] 0.117 | | | | AR 0036(#3) | c. [1sD]| N
U-Factor 0.37 |SHGC(N) 0.33 VT(N) 0.48 CR 48
20 [cir/arg/80/71 (#3) (DS/DS) - 0.534" OD
0.117 | 0.300] 0.117 | | | [ARGoo|  o.0s2#4) | cL [T1sD| N
U-Factor 0.36 |SHGC(N) 0.47 VT(N) 0.55 CR 29
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TOTAL PRODUCT CALCULATIONS (Liberty Restoration Double Hung)
— _ — < ®
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c A c N c gl c R
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E Solar Heat Gain Coefficient Visible Transmittance | Condensation
2 U-Factor (SHGC) (V1) Resistance
8' (Btu/Hr-Ft2-F) Grids (None / <1/ >=1) Grids (None / <1/ >=1) (CR)
21 [cir / kry / 80/71 (#3) (DS/DS) - 0.534" OD
0.117] 0.300] 0.117 | | | [Kryoo|  o.082(#4) | cL [T1SD| N
U-Factor 0.34 |SHGC(N) 0.47 VT(N) 0.55 CR 32
22 [clr/air / 80/71 (#3) (DS/DS) - 0.534" OD
0.117 [ 0.300] 0.117 | | | [ AR 0082#4) | c. [1sD]| N
U-Factor 0.37 [SHGC(N) 0.47 VT(N) 0.55 CR 27
23 [lami 060PVB / arg / 70/36 (#3) (LAMI/DS) - 0.714" OD
0.294 [ 0.300] 0.117 | | | [ARGoo| 003643 | cL [T1sD| N
U-Factor 0.32 |SHGC(N) 0.32 VT(N) 0.47 CR 53
24 [lami 060PVB / kry / 70/36 (#3) (LAMI/DS) - 0.714" OD
0.294] 0.300] 0.117 | | | [KrRyoo|  0.036(#3) | cL [T1sD| N
U-Factor 0.27 [SHGC(N) 0.32 VT(N) 0.47 CR 56
25 [lami 060PVB / air / 70/36 (#3) (LAMI/DS) - 0.714" OD
0.294] 0.300] 0.117 | | | | AR 0036#3) | c. [1sp| N
U-Factor 0.37 |SHGC(N) 0.32 VT(N) 0.47 CR 49
26 [lami 090SGP / arg / 70/36 (#3) (LAMI/DS) - 0.714" OD
0.324] 0.300] 0.117 | | | [ARGoo[  0.036(#3) | cL [T1sD| N
U-Factor 0.32 |SHGC(N) 0.31 VT(N) 0.46 CR 53
27 [lami 090SGP / kry / 70/36 (#3) (LAMI/DS) - 0.714" OD
0.324 [ 0.300] 0.117 | | | [krRyoo| 003643 | cL [T1sD| N
U-Factor 0.27 |SHGC(N) 0.31 VT(N) 0.46 CR 57
28 [lami 090SGP / air / 70/36 (#3) (LAMI/DS) - 0.714" OD
0.324] 0300 0.117 | | | [ AR 0036@#3) | c. [TsD[ N
U-Factor 0.36 |SHGC(N) 0.31 VT(N) 0.46 CR 49
29 |lami060PVB / arg/ lami 060PVB (#3) (LAMI/LAMI) - 0.895" OD
0.294 | 0.300 | 0.294 | | | [ARG90 [ co [1sD| N
U-Factor 0.43 |SHGC(N) 0.47 VT(N) 0.55 CR 44
30 [lami 090SGP / arg / lami 090SGP (#3) (LAMI/LAMI) - 0.948" OD
0.324 [ 0.300] 0.324 | | | [ARG90 | co [1sD| N
U-Factor 0.43 |SHGC(N) 0.44 VT(N) 0.51 CR 44
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DRAWINGS / BILL OF MATERIALS

The drawings which follow have been reviewed by Intertek B&C and are representative of the
simulation results reported herein. Any deviations are documented herein or on the
drawings.
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The Cooper Group LLC

25 White Rock Road Pawcatuck, CT 06379

Phone: 860-599-2481 Fax: 860-599-1071
www.thecoopergroupct.com

THESE DRAWINGS ARE DESIGNED IN ACCORDANCE WITH AN ACCEPTABLE STANDARD OF CARE AND ARE AN
ACCURATE PORTRAYAL OF STANDARD CONSTRUCTION METHODS. WHILE THE PLANS WERE DESIGNED FOR
GENERAL CONSTRUCTION, INDIVIDUAL STATE AND/OR LOCAL AUTHORITIES MAY REQUIRE MODIFICATIONS
DUE TO MORE STRINGENT LOCAL REGULATIONS. GENERAL CONTRACTOR, WITH THE CLIENT/OWNER, TO
REVIEW PLANS AND ENSURE THAT THE SET CONFORMS TO ALL SUCH RESTRICTIONS IN THE MUNICIPALITY IN
WHICH THE PROJECT IS LOCATED. THE CLIENT/GENERAL CONTRACTOR IS RESPONSIBLE FOR THE
VERIFICATION OF ALL MUNICIPAL REGULATIONS. THE COOPER GROUP DESIGN IS NOT RESPONSIBLE FOR
ANY MISUSE AND/OR MISHAPS BEFORE, DURING, OR AFTER THE USE OF THESE DRAWINGS FOR
CONSTRUCTION

THESE DRAWINGS & SPECIFICATIONS ARE
THE PROPERTY OF THE COOPER GROUP
AND SHALL NOT BE REPRODUCED,
COPIED, OR USED AS THE BASIS FOR
MANUFACTURING OR SALES WITHOUT
THE PERMISSION OF THE COOPER GROUP
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REVISION LOG
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