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Report No.: QCT-TH-12765.01

Test Date: 09/12/2024

Thermal Break:

Standardized U-factor (Ust): 0.30 Btu/(hr∙ft²∙F) CTS Method

Test Sample Submitted for:

1005mm x 2005mm (39-1/2" x 79")

Test Sample Submitted by:

Validation for Initial Certification (prototype only) no plant qualification

NFRC Standard Size:

FreMarq Innovations, Inc.

Test Procedure:
U-factor tests were performed in a Guarded Hot Box in accordance with NFRC 102-2023, Procedure for 
Measuring the Steady-State Thermal Transmittance of Fenestration Systems.

Test Results Summary:

NFRC 102-2023 THERMAL PERFORMANCE
TEST REPORT

Report Date: 11/12/2024

1101 North Mill St
Merrill, WI 54452

Rendered To:
FreMarq Innovations, Inc.
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Test Sample Identification:

Thermal Break:

2000mm x 2000mm (79" x 79")

Series/Model:

Overall Size:

Product Type: Glazed Wall System (Curtain Wall)

Thermal Break Material: FortMax Propriety

UCW3500



Report No.: QCT-TH-12765.01

Test Date: 09/12/2024

Code Desiccant

TP-S Yes

Grid:

Not Applicable (N.A.)

Gas Fill Method

Layer 1

NA

PatternSize
N.A.

Spacer Type Secondary Sealant

None N.A.

Spacer:

None

VTS

Primary Sealant

Size Specification:

Fasteners

Frame
Aluminum
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Report Date: 11/12/2024

N.A.

Sealant

Daylight Opening (inches)

Construction:
Corners

Properties:

Material

Test Sample Description:

Size (inches) 

N.A.

Location

6mm VE-12M LowE (#2) - 0.222"

*Stated per Client/Manufacturer

6mm Clear - 0.222"

Glazing Information:

Gap 1

Single-Probe*

Argon 90 - 0.5"

N.A.

Layer 2

Frame
39-1/2" x 79"

34-1/8" x 75-1/8"

Frame
Square Cut

Screwed

Exterior

Reinforcement Description:

Silicone

Glazing Method:

Type

Frame

Silver

N.A.

Silver
Exterior Finish
Interior Color

Interior Finish

Exterior Color

Material
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Quantity

N.A.

Quantity

N.A.

Quantity

N.A.
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Type

None

Type

Drainage:

Location

Location

N.A.

Insulation:

None

Type

N.A.

Hardware:

Location

None

N.A.

Weatherstrip:

Location

Report Date: 11/12/2024

None N.A.

Type
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Test Date: 09/12/2024

Heat Flows Units

Btu/hr

4. Surround Panel Heat Flow (Qsp) Btu/hr

2. Surround Panel Thickness inches

3. Surround Panel Conductance (Csp) Btu/(hr∙ft²∙F)

5. Metering Box Wall Plus Flanking Loss (Qmb+fl) Btu/hr

6. EMF vs. Heat Flow Equation (Equivalent Information)

7. Net Test Specimen Heat Flow (Qs) Btu/hr

Areas Units

8. Specimen Projected Area (As) ft2

9. Specimen Projected Frame Area (Af) ft2

10. Specimen Projected Glazing Area (Ag) ft2

ft2

ft2

ft2

ft2

Units

15. Average Metering Room Air Temperature (th) deg F

deg F

deg F

%

mph

psf

deg F

deg F

Units

23. Specimen Thermal Transmittance (US) Btu/(hr∙ft²∙F)

24. Standardized Thermal Transmittance (UST (CTS)) Btu/(hr∙ft²∙F)

Report Date: 11/12/2024

Test Conditions
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17. Average Guard Room Air Temperature (tg)

1. Total Measured Metering Box Input (Qtotal)

11. Metering Box Opening Area (Amb)

12. Metering Box Baffle Area Warm Side (Ab1)

14. Surround Panel Interior Exposed Area (Asp)

20. Measured Static Pressure Difference Across Test Specimen

Measured Test Data:

18. Metering Room Average Relative Humidity

22. Surround Panel Cold Side Surface Temperature  (tsp2)

21. Surround Panel Warm Side Surface Temperature  (tsp1)

Thermal Transmittance

19. Measured Climate Room Wind Velocity (Perpendicular Flow)

13. Climate Room Baffle Area Cold Side (Ab2)

16. Average Climate Room Air Temperature (tc)

-4.37

8626.7(EMF)+4.6827

956.36

Quantity

43.34

Quantity

981.58

29.59

9

0.021

6.95

36.39

64.00

58.50

80.00

20.66

Quantity

69.80

-0.41

73.02

27.55

13.51

0.01

69.09

0.90

Quantity

0.31

0.30
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Report Date: 11/12/2024

Test Date: 09/12/2024

CTS Method Units

25. Room Side Surface Emittance of CTS (Ɛ1) N.A.

N.A.

N.A.

N.A.

N.A.

30. Metering Box Baffle Emittance  (Ɛb1) N.A.

31. Equivalent Room Side Surface Temperature (t1) deg F

32. Equivalent Climate Side Surface Temperature (t2) deg F

33. Room Side Baffle Temperature (tb1) deg F

34. Climate Side Baffle Temperature (tb2) deg F

35.  Measured Warm Side Surface Conductance(hh) Btu/(hr∙ft²∙F)

36. Measured Climate Side Surface Conductance (hc) Btu/(hr∙ft²∙F)

37. Test Specimen Thermal Conductance (Cs) Btu/(hr∙ft²∙F)

38. Convection Coefficient (Kc) Btu/(hr∙ft²∙F)

39. Radiative Test Specimen Heat Flow (Qr1) Btu/hr

40. Conductive Test Specimen Heat Flow (Qc1) Btu/hr

41.Radiative Heat Flux of Test Specimen (qr1) Btu/(hr∙ft²)

42.Convective Heat Flux of Test Specimen(qc1) Btu/(hr∙ft²)

43. Standardized Warm Side Surface Conductance (hSTh) Btu/(hr∙ft²∙F)

44. Standardized Cold Side Surface Conductance (hSTc) Btu/(hr∙ft²∙F)

Test Duration

to

  3. The thermal performance test results were derived from

to

D.L.O. 1 D.L.O. 2

0.000 N.A. Glass deflection upon arrival

0.000 N.A.

0.000 N.A.

0.472, N.A.

Condensation Thermocouples
1 54.71
2 54.80
3 55.61

Effective gap width during testing

*Deflection determined using glass and gap meter

Glass deflection prior to testing

  1. The environmental systems were started on

9/12/24 4:05 PM

9/13/24 8:15 AM

9/13/24 8:15 AM9/13/24 12:15 AM

9/13/24 4:15 AM

Glazing Deflection (inches)*:

  2. The test parameters were considered stable for two consecutive four hour test periods from

Glass deflection during testing

Calculated Test Data:

26. Room Side Surface Emittance of Specimen Frame (Ɛf1)

27. Room Side Surface Emittance of Speciment Glazing (Ɛg1)

28. Room Side Surface Emittance of Exposed Surround Panel (ƐSP1)

29. Area Weighted Emittance of all Room Side Surfaces (ƐS1)

Quantity

0.84

0.90

0.84

0.4357

0.33

523.02

433.35

12.07

10.00

1.21

5.28

0.90

0.87

0.95

54.48

3.84

69.44

0.35

1.44

5.19
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Test Date: 09/12/2024

Quast Consulting and Testing, Inc. is a NFRC accredited testing laboratory and all tests conducted in full compliance with NFRC approved 
procedures and requirements.

"Rating included in this report are for submittal to an NFRC licensed Inspection Agency (IA) and are not meant to be used for labeling
purposes. Only those options identified on a valid Certification of Authorization (CA) are to be used for labeling purposes." The rating
values were rounded in accordance to the NFRC unit conversions and rounding policy document (NFRC 601-2020).

The test sample was installed in a vertical orientation, the exterior of the specimen was exposed to the cold side. The direction of heat 
transfer was from the interior (warm side) to the exterior (cold side) of the specimen. 

"This test method does not include procedures to determine the heat flow due to either air movement through the specimen or solar 
radiation effects. As  consequence, the thermal transmittance results obtained do not reflect performances which are expected from field 
installations due to not accounting for solar radiation, air leakage effects, and the thermal bridge effects that have the potential to occur due 
to the specific design and construction of the fenestration system opening. The latter can only be determined by in-situ measurements. 
Therefore, it is important to recognize that the thermal transmittance results obtained from this test method are for ideal laboratory 
conditions, applicable only to the specimen tested, and should only be used for fenestration product comparisons and as input to thermal 
performance analyses which also include solar, air leakage and thermal bridge effects.  Information that is supplied by the customer can 
affect the validity of results. "

The sample was inspected for the formation of frost or condensation, which may influence the surface temperature measurements. The 
sample showed no evidence of condensation at the conclusion of the test. 

Report Date: 11/12/2024

References:

The experimental uncertainty associated for this test was <0.6%. 

The Standardized Thermal Transmittance (Ust) was determined using CTS Method per NFRC 102, Section 8.2.A.

A full calibration of the Quast Consulting and Testing, Inc. thermal test chamber (QCT-0123) in Mosinee, Wisconsin was conducted in 
03/01/2024 in accordance with Quast Consulting and Testing, Inc. calibration procedure. A calibration check was performed in 
02/22/2024.
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Test Date: 09/12/2024

Author Individual-In-Responsible-Charge

Kassi Heil & Person Conducting Test

Jeff Zibton

Appendix A: Condensation Thermocouple Locations (1 page)

Attachments: This report is complete only when all attachments listed are included.

Detailed drawings, data files, a copy of this report and other pertinent project documentation will be retained by Quast Consulting and
Testing, Inc. for a period of five years from the original test date. At the end of this retention period, such materials shall be discarded
without notice and the service life of this report will expire. Results obtained were secured by using the designated testing methods. This
report does not constitute certification of this product nor an opinion or endorsement by this laboratory. This report is the exclusive
property of the client so named herein and represents only the product tested. This report may not be reproduced, except in full, without
the written consent of Quast Consulting and Testing, Inc.

Appendix B: Drawings (25 pages).
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Test Date: 09/12/2024

Date

.01 Original report issued.11/12/24

DescriptionRevision No.

Report Date: 11/12/2024
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1. PERFORMANCE STANDARDS: A. STRUCTURAL DESIGN IS BASED ON PROJECT-SPECIFIC LOADING CONDITIONS  (SEE PROJECT NOTES). B. FRAMING MEMBER DEFLECTION IS LIMITED TO:  SPANS LESS THAN 13'-6" [162"] = L/175 OR 3/4" MAXIMUM   NORMAL TO THE PLANE OF THE GLASS (WHICHEVER IS LESS). NORMAL TO THE PLANE OF THE GLASS (WHICHEVER IS LESS).  SPANS GREATER THAN 13'-6" [162"] = L/240 PLUS 1/4" NORMAL TO THE PLANE OF THE GLASS.  ALL HORIZONTAL MEMBERS CARRYING GLASS TO BE LIMITED TO A      MAXIMUM DEFLECTION OF 1/8 INCHES IN THE PLANE OF THE GLASS. 1/8 INCHES IN THE PLANE OF THE GLASS.  INCHES IN THE PLANE OF THE GLASS.  LIVE LOAD DEFLECTION 1/4 INCHES. 1/4 INCHES.  INCHES. C. THE MAIN STRUCTURE MUST BE CAPABLE OF WITHSTANDING THE LOADS  IMPOSED BY FREMARQ INNOVATIONS, INC.'S GLAZING SYSTEMS ACTING IN  CONJUNCTION WITH THE LOADS SPECIFIED IN THE PROJECT NOTES AREA. IN  ADDITION, THE STRUCTURE MUST PROVIDE SUITABLE ANCHORAGE FOR THESE  SYSTEMS AND MUST BE ERECTED WITHIN SPECIFIED BUILDING TOLERANCES. 2, MATERIALS: A. ALUMINUM EXTRUSIONS SHALL CONFORM TO ASTM B22167 TYPE 6063-T5  OR -T6 AS REQUIRED. B. FINISHES - ALL UNEXPOSED ALUMINUM TO BE MILL FINISH. EXPOSED  ALUMINUM TO BE FINISHED AS LISTED IN PROJECT NOTES COLUMN. C. SEALANTS - ASSEMBLY OR INTERNAL SYSTEM SEALANTS AND MASTICS USED  FOR THE PURPOSE OF THESE INSTRUCTIONS ARE AS RECOMMENDED BY THE  SEALANT MANUFACTURER. D. STEEL CLIPS AND ANCHORS - ALL ANCHORS SHALL BE HOT-ROLLED STEEL,  MINIMUM A36 ALLOY WITH A MINIMUM ONE COAT OF ZINC-RICH PRIMER. E. FASTENERS - ALL FASTENERS INBOARD OF THE PRIMARY SEAL LINE SHALL  BE ZINC OR CADMIUM-PLATED. ALL FASTENERS OUTBOARD OF THE PRIMARY  SEAL LINE AND IN THE "WET ZONE" SHALL BE STAINLESS STEEL. ANY    FASTENERS IN VISUAL AREAS ARE TO BE FACTORY-PAINTED TO MATCH    FINISH. FREMARQ TO PROVIDE MATCHING AIR-DRY TOUCHUP PAINT WHERE    NEEDED. F. ALUMINUM CLADDING AND FORMED ALUMINUM SHAPES - PROPER ALLOY TO  BE USED TO CLOSELY MATCH APPROVED FINISH. G. MAXIMUM LENGTH OF FORMED ALUMINUM NOT TO EXCEED 10'-0" [120"] WITH  STRETCH-OUT NOT TO EXCEED 4'-0" [48"]. H. MITERING AND NOTCHING OF INTERIOR TRIM IS TO BE A FIELD OPERATION.  TRIM IS SHIPPED OVERLENGTH TO ALLOW FOR INCONSISTENT JOB  CONDITIONS. J. BOND BREAKER TAPE TO BE USED AT MALE/FEMALE CONNECTIONS. K. ALL DOORS TO RECEIVE HARDWARE AS LISTED ON HARDWARE SCHEDULE.  SCHEDULE MUST BE APPROVED AND HARDWARE MUST BE RECEIVED PRIOR  TO FABRICATING DOORS. L. SHIMS UTILIZED AT ALL ANCHORS ARE TO BE FULL-BEARING AND MADE  FROM NON-COMPRESSIBLE MATERIAL. THIS INCLUDES SHIMS BETWEEN  ANCHORS AND FRAMES AND ANCHORS AND BUILDING. ALL SHIMS ARE BY  THE ERECTOR.
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1)  Standard commercial tolerances for extruded rod, bar & shapes apply -unless shown otherwise.
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1)  Standard commercial tolerances for extruded rod, bar & shapes apply -unless shown otherwise.

2)  Bow, twist, and angularity are critical.
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1)  Standard commercial tolerances for extruded rod, bar & shapes apply -unless shown otherwise.

2)  Bow, twist, and angularity are critical.
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1)  Standard commercial tolerances for extruded rod, bar & shapes apply -unless shown otherwise.

2)  Bow, twist, and angularity are critical.
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1)  Standard commercial tolerances for extruded rod, bar & shapes apply -unless shown otherwise.

2)  Bow, twist, and angularity are critical.
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1)  Standard commercial tolerances for extruded rod, bar & shapes apply -unless shown otherwise.

2)  Bow, twist, and angularity are critical.
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1)  Standard commercial tolerances for extruded rod, bar & shapes apply -unless shown otherwise.

2)  Bow, twist, and angularity are critical.
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1)  Standard commercial tolerances for extruded rod, bar & shapes apply -unless shown otherwise.

2)  Bow, twist, and angularity are critical.
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1)  Standard commercial tolerances for extruded rod, bar & shapes apply -unless shown otherwise.

2)  Bow, twist, and angularity are critical.
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1)  Standard commercial tolerances for extruded rod, bar & shapes apply -unless shown otherwise.

2)  Bow, twist, and angularity are critical.
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