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Test Report Summary 

General  Informat ion  :  Product  descr ipt ion  :  

Operation type : CSSV Frame type : AT 

Model  Casement Window Sash type : AT 

Type : Production Line Door Description  N/A 

Submitted for :  Initial certification Panel : N/A 

Product Line ID Number: N/A Core fill : N/A 

Test date 2017-12-17 Skin : N/A 

Report date  2017-12-19 Sub-Structure  N/A 

Revision date  N/A Size in mm : 600 mm W. x 1500 mm H.  

Number of pages 8 Size in inch : 23.62” W x 59.06” H. 

Us: 2.51 ± 0.08 W/(m²C) ( 0.44 ± 0.01 BTU/(hrft²°F))  Comment :   

Ust: 2.42 ± 0.08 W/(m²C) ( 0.43 ± 0.01 BTU/(hrft²°F)) 

Glazing information 

 
    

Type : Double Sealed Unit  Thickness * Emissivity 

*Spacer type : A1-D      mm inch S1 S2 S3 S4 S5 S6 S7 S8 

Overall thickness 25.80 mm (1.02”) Glass 1 5.89 0.12 0.840 0.025       

*Filling Technique Single probe Glass 2 4.87 0.19   0.840 0.840     

*Design Gas Fill : Argon/Air Glass 3 N/A N/A     N/A N/A   

*Gas concentration : 90% Argon, 10% Air Glass 4 N/A N/A       N/A N/A 

Gap 1 15.04 0.59         

  Gap 2 N/A N/A         

  Gap 3 N/A N/A         

Notes: Reference must be made to CLEB laboratory Inc. complete report for test specimen description and details test results.  

*: Data obtained by the manufacturer. 
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1 INTRODUCTION 

CLEB laboratory Inc. has been retained by Aluminco S.A. to test a casement window in accordance with 
NFRC 102 Procedure for Measuring the Steady-State Thermal Transmittance of Fenestration Systems. 
The sample components and manufacturing are documented in section 3.0. In this report, all values in 
parenthesis are for reference only.Ratings included in this report are for submittal to an NFRC-licensed IA 
for certification purposes and are not meant to be used for labelling purposes. Only those values identified 
on a valid Certification Authorization Report (CAR) are to be used for labelling purposes. 

 

2 SPECIFICATION 

NFRC 102-2017 Procedure for Measuring the Steady-State Thermal Transmittance of Fenestration 
Systems 
 
3 DESCRIPTION OF THE TESTED SPECIMEN 

3.1 OPERATOR TYPE 

CSSV, Casement  

3.2 TYPE 

Production Line 

3.3 MODEL 

Casement Window 

3.4 GLAZING DAYLIGHT OPENING 

3.4.1 Lite 1: 360 mm W. x 1257 mm H. (14,17'' x 49,49'') 

3.4.2 Lite 2: N/A 

3.4.3 Lite 3: N/A 

3.4.4 Lite 4: N/A 

3.5 DATE OF SAMPLE RECEPTION 

2017-11-29 

3.6 DATE OF TESTING 

2017-12-17 
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3.7 FRAME 

3.7.1 Material: AT, Aluminum w/ Thermal breaks - All members 

3.7.2 Finish: Painted Aluminum 

3.7.3 Joinery type: Mechanical assembly crimped and sealed 

3.7.4 Reinforcement: 

3.7.4.1 Reinforcement 1: None 

3.7.4.2 Reinforcement 2: None 

3.7.4.3 Reinforcement 3: None 

3.7.4.4 Reinforcement 4: None 

3.7.4.5 Reinforcement 5: None 

3.7.4.6 Reinforcement 6: None 

3.7.5 Weatherstripping: 

3.7.5.1 Weatherstripping 1: Compression bulb Weatherstripping at All Perimeter 

3.7.5.2 Weatherstripping 2: Extruded fins Weatherstripping at All Perimeter 

3.7.5.3 Weatherstripping 3: None 

3.7.5.4 Weatherstripping 4: None 

3.7.5.5 Weatherstripping 5: None 

3.7.5.6 Weatherstripping 6: None 

3.7.6 Drainage: 

3.7.6.1 Drainage 1: 2 Oblong Hole(s) 26 mm x 4 mm 

3.7.6.2 Drainage 2: 2 Oblong Hole(s) 15 mm x 5 mm 

3.7.6.3 Drainage 3: None 

3.7.6.4 Drainage 4: None 

3.7.6.5 Drainage 5: None 

3.7.6.6 Drainage 6: None 

3.7.7 Overall dimensions: 600 mm W. x 1500 mm H. (23.62” x 59.06”)  

3.8 SASH(ES) 

3.8.1 Material: AT, Aluminum w/ Thermal breaks - All members 

3.8.2 Finish: Painted Aluminum 

3.8.3 Joinery type: Mechanical assembly crimped and sealed 
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3.8.4 Reinforcement: 

3.8.4.1 Reinforcement 1: None 

3.8.4.2 Reinforcement 2: None 

3.8.4.3 Reinforcement 3: None 

3.8.4.4 Reinforcement 4: None 

3.8.4.5 Reinforcement 5: None 

3.8.4.6 Reinforcement 6: None 

3.8.5 Weatherstripping: 

3.8.5.1 Weatherstripping 1: Compression bulb Weatherstripping at All Perimeter 

3.8.5.2 Weatherstripping 2: None 

3.8.5.3 Weatherstripping 3: None 

3.8.5.4 Weatherstripping 4: None 

3.8.5.5 Weatherstripping 5: None 

3.8.5.6 Weatherstripping 6: None 

3.8.6 Drainage: 

3.8.6.1 Drainage 1: 2 Oblong Hole(s) 30 mm x 5 mm 

3.8.6.2 Drainage 2: None 

3.8.6.3 Drainage 3: None 

3.8.6.4 Drainage 4: None 

3.8.6.5 Drainage 5: None 

3.8.6.6 Drainage 6: None 

3.8.7 Overall dimensions: 

3.8.7.1 Sash 1:546 mm W. x 1445 mm H. (21,5'' x 56,89'') 

3.8.7.2 Sash 2: N/A 

3.8.7.3 Sash 3: N/A 

3.8.7.4 Sash 4: N/A 

3.9 DOOR SLAB 

3.9.1 Description: N/A, N/A 

3.9.2 Panel: N/A, N/A 

3.9.3 Material: 

3.9.3.1 Core fill: N/A, N/A 

3.9.3.2 Skin: N/A, N/A 

3.9.3.3 Sub-structure: N/A, N/A 
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3.9.4 Lite frame 

3.9.4.1 Material: N/A, N/A 

3.9.4.2 Joinery type: N/A 

3.9.4.3 Weatherstripping: N/A  

3.9.4.4 Overall dimensions: N/A 

3.9.5 Drainage: N/A 

3.10 HARDWARE 

3.10.1 Operator: Lever Arm 

3.10.2 Lock: Multi-point lock 

3.10.3 Quantity of Keepers: 3 

3.10.4 Quantity of Hinges: 2 

3.10.5 Quantity of Snubbers: 1 

3.11 GLAZING METHOD 

3.11.1 Exterior face: EPDM Gasket 

3.11.2 Interior face: EPDM Gasket and Silicone 

3.12 SPACER 

3.12.1 *Spacer Type: A1-D, Aluminum 

3.12.2 *Spacer Name: A1-D 

3.12.3 *Primary sealant: Aluminum (Mill finish) 

3.12.4 *Secondary sealant: Hot-Melt Butyl 

 

3.13 GRID 

3.13.1 Grid: N, No Grids 

3.13.2 Grid type: N/A 

3.13.3 Grid size: N/A 
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3.14 GLAZING 

3.14.1 Type: Double Sealed Unit 

3.14.2 Overall thickness: 25.80 mm (1.02”) 

3.14.3 *Filling Technique: Single probe 

3.14.4 *Design Gas Fill: Argon/Air 

3.14.5 *Gas Concentration: 90% Argon, 10% Air 

3.14.6 Capillary tube: No 

GLASS AND CAVITY PROPERTIES 

 
 Thickness *Emissivity 

mm inch S1 S2 S3 S4 S5 S6 S7 S8 

Glass 1 5.89 0.23 0.840 0.025       

Glass 2 4.87 0.19   0.840 0.840     

Glass 3 N/A N/A     N/A N/A   

Glass 4 N/A N/A       N/A N/A 

Gap 1 15.04 0.59         

Gap 2 N/A N/A         

Gap 3 N/A N/A         

 
*: Data obtained from the manufacturer  

 
4 SPECIMEN PREPARATION PRIOR TO TEST 

The test specimen was preconditioned at ambient laboratory conditions prior to the test. The surround 
panel-to-specimen interfaces were sealed with a non-reflective tape. The specimen was sealed on the 
exterior with a non-reflective tape. 

 

5 TEST PARAMETERS 

Tests to determine the Standardized Thermal Transmittance (Ust) of the specimen were performed in the 
guarded hot box located at Varennes, Quebec. The most recent calibration of the hot box apparatus was 
in 2017-11-15. The thermal performance evaluations were completed in accordance with the NFRC Test 
Procedure using a dynamic wind perpendicular to the specimen on the weather side and simulated natural 
convection on the room side. A zero static pressure differential was maintained across the specimen during 
the test by pressurizing the guard box on the room side. Data was collected over two successive 2 hour 
periods after 4 hours of steady state conditions as defined in section 5.2.1.A of the NFRC Test Procedure. 
 
Heat Flow vs EMF Equation: Qmb (W) = -1.4 EMF (mV) + -1.5. 
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6 RESULTS 

6.1 MEASURES TEST DATA 

6.1.1  Glass Thickness and Glazing Deflection Metric unit (Imperial unit) 

6.1.1.1  Glazing Deflection Before Test: 0.04 mm (0.00 inch) 

6.1.1.2 . Glazing Deflection During Test: 0.75 mm (0.03 inch) 

6.1.2 Heat Flows   

6.1.2.1 1 Total Measured Input into Metering Box (Q): 142.26 W (485.86 BTU/hr) 

6.1.2.2 2 Surround Panel Heat Flow (Qsp): 56.59 W (193.25 BTU/hr ) 

6.1.2.3 3 Metering Box Wall Heat Flow (Qmb): 2.03 W (6.93 BTU/hr ) 

6.1.2.4 4 Net Specimen Heat Loss (Qs): 87.71 W (299.53 BTU/hr ) 

6.1.3 Areas   

6.1.3.1  Test Specimen Projected Area (As): 0,90 m² (9,69 ft²) 

6.1.3.2  Test Specimen Interior Total (3-D) Surface Area (Ah): 0,99 m² (10,69 ft²) 

6.1.3.3  Test Specimen Exterior Total (3-D) Surface Area (Ac): 0,96 m² (10,37 ft²) 

6.1.3.4  Metering Box Opening Area (Amb): 5,95 m² (64,00 ft²) 

6.1.3.5 5 Metering Box Baffle Area (Ab1): 5.57 m2 (60.00 ft2)  

6.1.3.6 6 Surround Panel Interior Exposed Area (Asp): 5,05 m² (54,31 ft²) 

6.1.4 Test Conditions  

6.1.4.1 1 Average Metering Room Air Temperature (th): 21.01 °C (69.83 °F) 

6.1.4.2 2 Average Cold Side Air Temperature (tc): -17.85 °C (-0.13 °F) 

6.1.4.3 3 Average Guard/Environmental Air Temperature: 22.74 °C (72.93 °F) 

6.1.4.4 4 Metering Room Maximum Relative Humidity: 12 % (12 %) 

6.1.4.5 5 Measured Cold Side Wind Velocity: 6.44 km/h (4.00 mph)  

6.1.4.6  Measured Maximum Static Pressure Difference Across Specimen: -0.01Pa (0.00 psf) 

6.1.4.7 7 Surround Panel Thickness 102 mm (4 inches) 

6.1.4.8 8 Surround Panel Conductance (Csp) 0,30 W/(m²C) (0,05 BTU/(hrft²°F)) 

6.1.5 Surface Temperature Data  

6.1.5.1 1 Area-Weighted Surround Panel Warm Side Surface Temperature 

(tsp1): 

20.05 °C (68.10 °F) 

6.1.5.2 2 Area-Weighted Surround Panel Cold Side Surface Temperature   

(tsp2): 

-17.07 °C (1.27 °F) 

6.1.6 Results  

6.1.6.1 1 Thermal Transmittance of Test Specimen (Us)1: 2.51 ± 0.08 W/(m²C) ( 0.44 ± 0.01 

BTU/(hrft²°F)) 

6.1.6.2  Standardized Thermal Transmittance of Test Specimen (Ust) 2.42 ± 0.08 W/(m²C) ( 0.43 ± 0.01 

BTU/(hrft²°F)) 
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7 CALCULATED DATA TEST 

7.1.1 Method B (Equivalent CTS Method) Metric unit (Imperial unit) 

7.1.1.1  Emittance of Glass (e1): 0,84 (0,84) 

7.1.1.2  Warm Side Baffle Emittance (eb1): 0,91 (0,91) 

7.1.1.3  Equivalent Warm Side Surface Temperature (t1): 8.56 °C (47.41 °F) 

7.1.1.4  Equivalent Weather Side Surface Temperature (t2): -14.52 °C (5.87 °F) 

7.1.1.5  Warm Side Baffle Surface Temperature (tb1): 20.42 °C (68.75 °F) 

7.1.1.6  Measured Warm Side Surface Conductance (hh): 7.83 W/(m²C) (1.38 BTU/(hrft²°F)) 

7.1.1.7  Measured Weather Side Surface Conductance (hc): 29.28 W/(m²C) (5.16 BTU/(hrft²°F)) 

7.1.1.8  Test Specimen Thermal Conductance (Cs): 4.22 W/(m²C)(0.74 BTU/(hrft²°F)) 

7.1.1.9  Convection Coefficient (K): 2,04 W/(m2C1,25) (0,31) 

BTU/(hrft2°F1,25) 

7.1.1.10  Radiative Test Specimen Heat Flow (Qr1): 44.70 W (152.64 BTU/hr) 

7.1.1.11  Conductive Test Specimen Heat Flow (Qc1): 43.01 W (146.89 BTU/hr) 

7.1.1.12  Radiative Heat Flux of Test Specimen (qr1): 49.66 W/m² (15.76 BTU/(hr ft²)) 

7.1.1.13  Convective Heat Flux of Test Specimen (qc1): 47.79 W/m² (15.16BTU/(hr ft²)) 

7.1.1.14  Standardized Warm Side Surface Conductance (hsth): 7.03 W/(m²C) (1.24 BTU/(hrft²°F)) 

7.1.1.15  Standardized Cold Side Surface Conductance (hstc): 30,00 W/(m²C) (5,28 BTU/(hrft²°F)) 

7.1.1.16  Standardized Thermal Transmittance (Ust) 1: 

 

2.42 ± 0.08 W/(m²C) ( 0.43 ± 0.01 

BTU/(hrft²°F)) 

7.1.2 Test Duration 

7.1.2.1  The environmental systems were started on: 2017-12-16 at 09:37 AM 

7.1.2.2  The test parameters were considered stable for two 

consecutive two hours test periods on: 

2017-12-17 from 04:47 AM to 08:42 AM 

7.1.2.3  The thermal performance test results were derived from: 2017-12-17 from 06:47 AM to 08:42 AM 

 

1 Uncertainty : 95% confidence interval 
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8 GENERAL COMMENTS 

 None 

 

9 CONCLUSION 

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 a consequence, the thermal transmittance results obtained do 
not reflect performances which may be expected from field installations due to not accounting for solar 
radiation, air leakage effects, and the thermal bridge effects that may occur due to the specific design and 
construction of the fenestration system opening. Therefore, it should be recognized that the thermal 
transmittance results obtained from this test method are for ideal laboratory conditions 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. 
 
Detailed drawings were available for laboratory records and compared to the test specimen at the time of 
this report, representative sections of the test specimen will be retained by CLEB laboratory Inc. for a period 
of 2 1/2 years and report will be retained by CLEB laboratory Inc. for a period of 5 years. The results 
obtained apply only to the specimen tested. Testing described in this report was conducted in full 
compliance with NFRC requirements. 
 
Appendix A of this report includes drawings and information of the product.  

 

 

10 REVISION LOG 

     

Revision Number Revision Date Description 
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