
	[image: image1.jpg]National Fenestration
Rating Council®




	NFRC Ballot Fall 2009

	Ballot:
	NFRC 102-2010

	Committee:
	Technical Committee

	Subcommittee:
	U-Factor Subcommittee

	Due Date:
	November 2, 2009

	Ballot Description

	Ballot Revised 10-15-2009
This ballot updates the U-Factor testing procedure with the latest ASTM procedures.  The general testing protocols remain the same.  This procedure incorporates the C1199-09 procedure recently approved by ASTM, bringing the latest updates to the NFRC procedure.

Thank you for your consideration.    




	[image: image2.jpg]NFRC

National Fenestration
Rating Council®






	National
Fenestration
Rating Council
Incorporated

	NFRC 102-2010

	Procedure for
Measuring the Steady-State Thermal Transmittance 
of Fenestration Systems

	

	© 2004 National Fenestration Rating Council, Inc.

	

	Prepared by:

	National Fenestration Rating Council
6305 Ivy Lane, Suite 140
Greenbelt, MD 20770
Voice: (301) 589-1776
Fax: (301) 589-3884
Email: info@nfrc.org
Website: www.nfrc.org


	
	[image: image3.jpg]NFRC

National Fenestration
Rating Council®





	

	
	
	

	Foreword

	This NFRC procedure is for use by the NFRC Accredited Testing Laboratories and laboratory inspector(s). It is intended to be a companion document to ASTM C1199-09, specifying specific NFRC requirements and deviations. It is also intended to eliminate the necessity to interpret vague or general statements from all other referenced test documents.

This NFRC procedure is a compilation of information from ASTM C1199, data from hundreds of thermal performance tests by technicians and engineers, NFRC round robin data, and technical interpretations by NFRC.

This procedure incorporates or references many aspects of ASTM C1199 and ASTM C1363 XE "ASTM C1363" , with modifications adopted by NFRC. NFRC is working cooperatively with ASTM and the ISO with the goal of having a single unified test procedure. It is the intention of NFRC to adopt a harmonized standard when established.

	Questions on the use of this procedure should be addressed to:

	
	National Fenestration Rating Council
8484 Georgia Avenue, Suite 320
Silver Spring, MD 20910
Voice: (301) 589-1776
Fax: (301) 589-3884
Email: info@nfrc.org
Website: www.nfrc.org
	

	
	
	

	
	
	

	
	
	


	
	[image: image4.jpg]NFRC

National Fenestration
Rating Council®





	

	
	
	


Table of Contents

iiForeword


iiiTable of Contents


11.
Scope


12.
Referenced Documents


23.
Terminology


34.
Significance and Use


35.
Apparatus


46.
Calibration


77.
Experimental Procedure


118.
Calculation of Thermal Transmittance


129.
Calculation of Standardized Thermal Transmittance


1310.
Report


1411.
Precision and Bias


15Annexes (Mandatory Information)


15Annex A3. Standard Test Method for Determining the Thermal Transmittance of Tubular Daylighting Devices


28Annex A4. Garage Panel and Rolling Door Installation


29Annex A5. Tables and Figures


42Bibliography


43Index





1. Scope

The following parts of Section 1: Scope of ASTM C1199-09 are valid for this procedure:


All




2. Referenced Documents

The following parts of Section 2: Referenced Documents of ASTM C1199-09 are valid for this procedure:

All



3. Terminology

The following parts of Section 3: Terminology of ASTM C1199-09 are valid for this procedure:



All




	

	






	

	




	
	
	

	
	
	

	
	
	


4. Significance and Use

Section 4: Significance and Use of ASTM C1199-09 is to be considered non-mandatory information.




5. Apparatus

The following parts of Section 5: Apparatus of ASTM C1199-09 are valid for this procedure:

6. 
All, with additions noted below
The following parts of Section 5: Apparatus of ASTM C1199-09 are amended for this procedure:

5.1.3.2 is valid in its entirety with the following addition:

7. For garage and rolling doors, specimens shall be sealed so as to anticipate movement of the specimen due to thermal stresses.  These specimens shall be sealed at both the interior and exterior surfaces.












8. Calibration

The following parts of Section 6: Calibration of ASTM C1199-09 are valid for this procedure:

All, with additions noted below.









The following parts of Section 6: Calibration of ASTM C1199-09 are amended for this procedure:











6.1.2.2 is valid in its entirety with the following addition:

NFRC Steady State conditions may also be determined as follows:
1.
Determining steady-state involves two separate evaluations. First, a series of four hourly sets of data are compared to the group mean to determine if steady state has been achieved. Second, two additional consecutive two-hour test periods are individually compared to the average initial four-hour period and each other to verify steady-state conditions are maintained. The following tests are applied to both assessments.

2. 
The average room and weather side air temperatures and all other surface temperatures shall not vary by more than ( 0.3°C (( 0.5°F) over the entire eight (8) hour steady state period. (See ASTM C1363 XE "ASTM C1363"  requirements.)

3. 
The total heat input into the metering box, Q (including Qmb, Qfl, and warm room heater and circulating fan power) shall be used to determine steady state. The mean of the four one-hour steady state periods shall agree within ( 1% of the mean of each of the two hour test periods and each of the two (2) two-hour test periods must be within ( 1% of one another.

4. 
As an alternative, steady-state conditions and time constant may be determined per ASTM C1363 XE "ASTM C1363" .

6.1.3.2 is valid in its entirety with the following addition:

As a secondary check on Qs, the following equation is required:
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This equation shall produce the same result as the equation (1) or (2) within ±10%





	

	






9. Experimental Procedure

The following parts of Section 7: Experimental Procedure of ASTM C1199-09 are valid for this procedure:

All except 7.5.2.1, 7.5.2.2, 7.5.4, and 7.5.4.1


The following parts of Section 6: Experimental Procedure of ASTM C1199-09 are amended for this procedure:










7.5.2.1 is replaced with the following:

7.5.2.1(A) 
Additional temperature measurements shall be made on the surround panel XE "surround panel"  wall. There shall be a minimum of eight temperature sensors, with four at positions bisecting the four lines from the corners of the surround panel aperture to the corresponding corners of the metering area, and four at the positions bisecting the sides of the rectangle having the first four thermocouples at its corners.

7.5.2.2 is replaced with the following:

7.5.2.2(A)
When using the CTS Method, the attachment of interior and exterior surface thermocouples to the test specimen XE "test specimen"  shall be voluntary. For the Area-weighted Method it is a requirement to make temperature measurements on the fenestration system frame, glazing (center and near edges) and on any other test specimen surfaces (sills, muntins, etc.), in order to provide a representative area weighted value of the fenestration system surface to surface temperature difference. It must be recognized that there is a wide range of fenestration system designs, therefore it is not possible to specify the locations of the test specimen temperature sensors to provide a correct area weighted determination of the various surface temperatures for all configurations. Area-weighting surface temperature measurements are obtained by placing each predetermined individual temperature sensor in the center of surface area that represents the average temperature of those areas. Consequently, thermocouples may be placed on both horizontal and vertical surfaces depending on the geometry of the test sample. The cross sections in Figure 1 to Figure 7 show typical interior and exterior specimen surface temperature locations. Additional thermocouples may be needed to adequately capture the average temperatures and areas of the test specimen. Each glazing corner edge thermocouple shall be placed at a point 13 mm (1/2 in.) from the adjacent framing. The temperature sensors used shall be at a minimum, special limit (premium) thermocouples 30 gage [0.25476 mm (0.01003 in.)], for surface temperature measurements. Placement shall be as such to minimize the disturbance of the air flows on the surfaces of the test specimen.


7.5.4, 7.5.4.1 are replaced with the following:

7.5.4(A) 
Wind Speed Measurements -The exterior applied dynamic wind (perpendicular or parallel) shall produce an exterior film coefficient of 30.0  W/(m2AEC) (5.28  Btu/hAft2AEF) ( 10% during calibration testing of a CTS Panel. The weather side wind speed shall be measured in the free stream condition. One such method for perpendicular weather side wind would be to have the exterior wind speed measured at the mid-point area of the exit aperture of the discharge plenum. The sensor shall be located a maximum distance of 150 mm (6 in.) toward the wind generator from the vertical plane of the exit aperture. Note that the center of the exit aperture and the center of the test specimen XE "test specimen"  should be in the same plane as noted in Section 5.1.4.

For parallel flow patterns, this location shall be in the free air stream such that the wind speed sensor is not in the test specimen XE "test specimen"  surface boundary layers or wakes. A distance of 75 mm (3 in.) out from the exterior surface of the surround panel XE "surround panel" , at the center point, is required.

7.5.4.1(A)
Periodic traversing of the weather side air flow field, to determine the air velocity distribution, is required during annual CTS Panel calibration testing. For the exterior wind flow, 20 equidistant measurements shall be made, with a grid of 4 rows in height and 5 columns in width, to determine the uniformity of the exterior wind velocity.












10. Calculation of Thermal Transmittance

The following parts of Section 8: Calculation of Thermal Transmittance of ASTM C1199-09 are valid for this procedure:
All


11. Calculation of Standardized Thermal Transmittance

The following parts of Section 9: Calculation of Standardized Thermal Transmittance of ASTM C1199-09 are valid for this procedure:

9.1
9.2
Note 13
9.2.1

Note 14
9.2.2
9.2.3

9.2.5
9.2.7
9.2.8
9.2.9

The following parts of Section 9: Calculation of Standardized Thermal Transmittance of ASTM C1199-09 are amended for this procedure:

9.2 is replaced with the following:

9.2(A)The following sections offer two methods of calculating the standardized thermal transmittance. The procedure that utilizes the calculation of the equivalent surface temperatures to compute the test specimen XE "test specimen"  thermal conductance (CTS method) is described in 9.2.1-9.2.3, 9.2.5 and 9.2.7and the method that uses the area-weighted surface temperature measurements to compute the standardized thermal transmittance of the test specimen (area weighting method) is described in 9.2.4, 9.2.6, and 9.2.8.  All products shall use the CTS method, except garage (vehicular access) doors and rolling doors.  All garage doors and rolling doors shall use the Area Weighting Method specified in ASTM C 1199 to determine the standardized thermal transmittance, UST.  Although the Figures in this section attempt to depict the area weighting and instrumentation scheme for various garage doors, see ASTM E 1423 for additional guidance on measuring the average area-weighted surface temperature of these test specimens.


	

	




	

	




	

	



9.2.9.1 is replaced with the following:

9.2.9.1(A)
The standardized surface heat transfer coefficients are as specified below:
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or 
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	Where
	
	

	H
	=
	total height of production m (ft)

	hSTc
	=
	30.0 W/m2·K (5.28 Btu·in/hr·ft2·ºF)


The following parts of Section 9: Calculation of Standardized Thermal Transmittance of ASTM C1199-09 are invalid for this procedure:

9.2
9.2.9.1
12. Report

The following parts of Section 10: Report of ASTM C1199-09 are valid for this procedure:

All










13. Precision and Bias

The following parts of Section 11: Precision and Bias of ASTM C1199-09 are valid for this procedure:
All








Annexes (Mandatory Information)

The following parts of Annex A1 and Annex A2 of ASTM C1199-09 are valid for this procedure:







All
Annex A3. Standard Test Method for Determining the Thermal Transmittance of Tubular Daylighting Devices

A3.1
Scope

A3.1.1  This appendix covers requirements and guidelines and specifies calibration procedures required for the measurement of the steady-state thermal  transmittance of Tubular Daylighting Devices (TDDs).  This appendix covers two distinct apparatus setups which are intended to rate the two primary installation methods utilized with these products. 

A3.1.2  The general requirements of testing shall be as defined in NFRC 102, ASTM C1199, and ASTM C1363.  This appendix will describe the unique apparatus and testing modifications required to accurately test a TDD.  Requirements in this appendix shall supersede the requirements in any other documents.

A3.1.3  The primary modifications have been made to accommodate the unique product configuration, small product area, and the requirement for three distinct environmental chambers.  Unlike other tests using NFRC 102 and ASTM C1199, the hot box apparatus is configured for a test with heat flow in the vertical direction.  
A3.2 
Apparatus

A3.2.1  The general concepts and construction specified in ASTM C1363 are applicable to this standard, with some unique modifications.  Unlike the standard C1363 apparatus, the TDD hot box apparatus requires three distinct environmental chambers.  These chambers are the metering chamber, the attic chamber, and the climatic chamber.  The chambers are arranged as shown in Figures A3.1 and A3.2.  The same apparatus can be utilized for testing in both configurations and this should be considered during design and construction. 
[image: image14.wmf]Figure A3.1 - TDD Hot Box for Testing 
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[image: image15.wmf]Figure A3.2 - TDD Hot Box for Testing 
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A3.2.2
The metering chamber shall comply with standard practices for hot box construction as per ASTM C1363, with the following cautions.  Due to the very small size and low heat flow of the specimen being tested, the chamber shall be sized to allow for the maximum ratio of heat flow through the specimen to total heat flow.  The metering chamber guard area shall be designed and controlled to minimize wall losses.  Minimizing the heat flows through the walls and surround panel are critical to achieving acceptable accuracy with this test method.

A3.2.3  The weather side chamber shall comply with standard practices for hot box construction as per ASTM C1363.

A3.2.4   The attic chamber shall comply with all the standard practices for hot box construction as per ASTM C1363 guidelines for the metering chamber.

A3.3
NFRC Test Conditions

A3.3.1  Metering Chamber Conditions

(1) Interior ambient temperature of 21.0°C±0.3°C  (69.8°F±0.5°F).

(2) An interior measured film coefficient during CTS panel calibration testing of 7.67 W/m2-°C (1.35 Btu/hr-ft2-°F) ±5%.

A3.3.2  Climatic Chamber Conditions

(1) Exterior ambient temperature of -18.0°C±0.3°C  (-0.4°F±0.5°F).

(2) An exterior measured film coefficient during CTS panel calibration testing of 30.0 W/m2-°C (5.28 Btu/hr-ft2-°F) ±10%.

A3.3.3  Attic Chamber Conditions 

(1) Attic ambient temperature of -18.0°C±0.1°C  (-0.4°F±0.2°F).

(2) An attic measured film coefficient during CTS panel calibration testing of 12.5 W/m2-°C (2.20 Btu/hr-ft2-°F) ±5%.

A3.4 Calibration

A3.4.1 Calibration Transfer Standards – The unique geometry of TDDs requires the use of a very unique CTS panel.  The CTS is constructed of three sections as detailed below and in Figures A3.3, A3.4, and A3.5.  All panels shall be constructed using a 12.7mm (0.5in) thick core material and 3mm (0.125in) facing material.  All thermocouples shall be mounted on the exterior of the facing materials.  The thermal conductance of the CTS core, Cts, and the CTS assembly, Cts[assembly], shall be measured as specified in Annex A.1 of ASTM C 1199.

A3.4.1.1
Metering Chamber CTS – This panel is shown in Figure A3.3 and is the most standard of the three required CTS constructions, representing the interior diffuser of the TDD.  The panel shall be 343mm x 343mm (13.5in x 13.5in). and shall be instrumented with nine thermocouples.  It shall be mounted inset in the surround panel so that the face of the CTS in the metering room is flush with the face of the surround panel.

[image: image16.wmf]Figure A3.3 - Metering Chamber 
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A3.4.1.2 
Climatic Chamber CTS – This panel is shown in Figure A3.4 and is the most unique of the three required CTS constructions, representing the exterior dome of the TDD.  This panel is pyramidal in shape, with four equal triangular sides.  It shall be 203mm (8in) in height, when assembled, with a 457mm x 457mm (18in x 18in) base and shall be instrumented with twelve thermocouples, three on each face.  

[image: image17.wmf]Figure A3.4 - Climatic Chamber 
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A3.4.1.3
Attic Chamber CTS – This panel is shown in Figure A3.5 and is like four standard CTS joined into a tube, representing the tube of the TDD.  The panel shall be 38.1mm x 38.1mm (15in x 15in). and shall be instrumented with twelve thermocouples.  

[image: image18.wmf]Figure A3.5 - Attic Chamber 
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A3.4.2
Calibration Tests – There are two distinct testing configurations required for TDDs.  The metering box wall characterization shall be performed as specified in ASTM C1363 for both testing configurations.  Three distinct surface heat transfer coefficients representing the climate, attic and metering chambers shall also be determined for each testing configuration.

Full characterization will require the following tests:

(1) Metering Box Wall and Flanking Loss Calibration as specified in ASTM C1363, three tests covering a full range of expected EMF, in the Insulation at Ceiling Configuration

(2) Metering Box Wall and Flanking Loss Calibration as specified in ASTM C1363, three tests covering a full range of expected EMF, in the Insulation at Roof Configuration

(3) Climatic Chamber CTS Surface Heat Transfer Verification at the conditions specified in section A3.3

(4) Attic Chamber CTS Surface Heat Transfer Verification  at the conditions specified in section A3.3.

(5) Metering Chamber CTS Surface Heat Transfer Verification at the conditions specified in section A3.3.

The CTS calibration setups are shown in Figures A3.6, A3.7, and A3.8.  Metering Box Wall and Flanking Loss shall be calculated as described in ASTM C1363.  The surface heat transfer coefficients shall be calculated as described in the following sections.  The CTS calibration is an iterative process, which may require adjustment of each individual chamber.  The final surface heat transfer coefficients shall be determined and reported for all three panels, after all adjustments have been made.

A3.4.2.1
Room side surface heat transfer coefficient, hh is calculated as follows:

hh =  Qsm / (Asm • (th – t1m))
(A3.1)
Where:

Qsm =
Metering Chamber CTS heat flow, calculated from:

Qsm =
Cts[assembly] • Asm • (t1m – t2m)  
(A3.2)
Asm =
Area of the exposed cold side of the Metering Chamber CTS

t1m  =
Area weighted average temperature of the warm side of the Metering Chamber CTS 

t2m  =
Area weighted average temperature of the cold side of the Metering Chamber CTS

A3.4.2.2 
Weather side surface heat transfer coefficient, hc is calculated as follows:

hc =  Qsc / (Asc • (t2c – tc))
(A3.3)
Where:

Qsc =
Climatic Chamber CTS heat flow, calculated from:

Qsc =
Cts[assembly} • Asc • (t1c – t2c)
(A3.4)
Asc =
Area of the warm side of the Climatic Chamber CTS panel

t1c  =
Area weighted average temperature of the warm side of the Climatic Chamber CTS

t2c  =
Area weighted average temperature of the cold side of the Climatic Chamber CTS 
A3.4.2.3
Attic side surface heat transfer coefficient, ha is calculated as follows:

ha =  Qsa / (Asa • (t2a – ta))
(A3.5)
Where:

Qsa =
Attic Chamber CTS heat flow, calculated 

Qsa =
Cts[assembly] • Asa • (t1a – t2a)
(A3.6)
Asa =
Area of the warm side of the Attic Chamber CTS panel

t1a  =
Equal area weighted average temperature of the warm side of the Attic Chamber CTS 
t2a  = 
Equal area weighted average temperature of the cold side of the Attic Chamber CTS 
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[image: image20.wmf]Figure A3.7 - Attic Chamber

CTS Installation

CLIMATIC CHAMBER

    ATTIC

CHAMBER

METERING CHAMBER

GUARD AREA

SURROUND

PANEL

SURROUND

PANEL

127mm

(5 in.)

127mm

(5 in.)

508mm

(20 in.)



[image: image21.wmf]Figure A3.8 - Metering Chamber
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A3.5 
Calculation of Thermal Transmittance
A3.5.1
Test Specimen Thermal Transmittance, Us, is calculated as follows:

Us = Qs / (At • (th – tc))
(A3.7)
Where: 


At = Projected TDD Tube Area, based on outside tube diameter

A3.5.2
A Test Specimen Standardized Thermal Transmittance, Ust, cannot be calculated for this product.

Annex A4. Garage Panel and Rolling Door Installation

The door will be secured to a nominal 2 x 4 side and top wood framing, and supported on the bottom by a nominal 2 x 6 wood sill.  These wood framing components are installed within the aperture of the surround panel in an ASTM C 1363 and ASTM C 1199 thermal chamber.  The warm side surface of the top and side wood framing is placed so that it is flush with the warm side surface of the surround panel.  

NOTE: Not only are these wood framing components intended to increase the structural rigidity of the 100 mm (4 in.) thick surround panel, but they also provide a means to secure the top and the sides of the test specimen.  The garage door can be attached to the top and side wood framing using fasteners placed at regular intervals that pass through the edge of the garage door test specimen into the wood framing.  Ensure that the door is placed so that the bottom weather-stripping of the door creates a seal on the nominal 2 x 6 wood sill.  Additional sealing can be performed by taping or caulking the edges and gaps on the warm side.
Annex A5. Tables and Figures

Table A5‑1: Product Types and Model Sizes

	Product Type
	Opening (X)
Non-operating (O)
	Model Size (width by height)

	
	
	SI (IP)

	Casement – Double

	XX
	1200 mm by 1500 mm (47 in. by 59 in.)

	Casement – Single
	X
	600 mm by 1500 mm (24 in. by 59 in.)

	Dual Action
	X
	1200mm by 1500 mm (47 in. by 59 in.)

	Fixed (includes non-standard shapes)
	O
	1200 mm by 1500 mm (47 in. by 59 in.)

	Garage(Vehicular Access)/Rolling Door
	X
	2134 mm by 2134 mm (84 in. by 84 in.)

	Greenhouse/Garden

	X
	1500 mm by 1200 mm (59 in. by 41 in.)

	Hinged Escape
	X
	1500 mm by 1200 mm (59 in. by 47 in.)

	Horizontal Slider
	XO or XX
	1500 mm by 1200 mm (59 in. by 47 in.)

	Hybrid Tubular Daylighting Device
	O
	530 mm Dia. (21 in. Dia.)

	Jal/Jal awning
	X
	1200 mm by 1500 mm (47 in. by 59.in.)

	Pivoted
	X
	1200 mm by 1500 mm (47 in. by 59 in.)

	Projecting (Awning, Dual)
	XX
	1500 mm by 1200 mm (59 in. by 47 in.)

	Projecting 
(Awning – Single)
	X
	1500 mm by 600 mm (59 in. by 24 in.)

	Sidelite2
	X
	600 mm by 2000 mm (24 in. by 79 in.)

	Skylight/roof window
	X

	1200 mm by 1200 mm (47 in. by 47 in.)

	Sliding Patio Door with Frame
	XO or XX
	2000 mm by 2000 mm (79 in. by 79 in.)

	Glazed Wall/Sloped Glazing
	OO

	2000 mm by 2000 mm (79 in. by 79 in.)

	Swinging Door with Frame
	O, X, XO or XX

	1000 mm by 2000 mm (39 in. by 79 in. )
or
2000 mm by 2000 mm (79 in. by 79 in.)

	Door Transom2
	X
	2000 mm by 600 mm (79 in. by 24 in.)

	Tropical Awning
	X
	1500 mm by 1200 mm (59 in by 47 in.)

	Tubular Daylighting Device
	O
	350 mm Dia. (14 in. Dia.)

	Vertical Slider
	XO or XX
	1200 mm by 1500 mm (47 in. by 59 in.)


Figure A5‑1:  Thermocouple Location Two-Lite Curtain Wall, Patio Door
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Figure A5‑2:  Thermocouple Location Casement, Projected (Awning)
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Figure A5‑3:  Thermocouple Location Fixed
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Figure A5‑4:  Thermocouple Location Horizontal Slider
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Figure A5‑5:  Thermocouple Location Vertical Slider
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Figure A5‑6:  Thermocouple Location Entrance Door
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Figure A5‑7:  Thermocouple Location Divider
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Figure A5‑8:  Example of Method to Determine 
Interior and Exterior Wetted 2-D Surface Areas
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Area for the frame shall be calculated as [projected height (A*) + projected depth (B*)] × assigned length of the section

Area for the sash shall be calculated as [projected height (C*) + projected depth (D*)] × assigned length of the section

A1" designates as interior projected profile

A2" designates as exterior projected profile

Figure A5‑9:  Garage Door Installation

[image: image30.emf]
Figure A5‑10:  Thermocouple Location Four Panel Garage Door

[image: image31.wmf]
Perimeter edge TC locations are 32 mm (1 1/4 in.)

Not all thermocouple locations may be necessary dependent upon the design of the garage door. Glazing TCs shall have 2 edge and 1 center.

Figure A5-11:  Rolling Door Installation
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Figure A5-12:  Thermocouple Locations for Garage Doors
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� Double Casements are to be rated only in the case where single casement� XE "casement" � is not manufactured.


� If not manufactured, use O (fixed unit).


� Fits over or in a 1180 mm by 1180 mm (46.5 in. by 46.5 in.) opening.


� Two lites with one vertical mullion. Curtain walls shall be simulated and tested with intermediate verticals as jambs and intermediate horizontals as head/sill frame� XE "frame" � members. Window walls shall be simulated and tested with intermediate verticals as jambs and standard head and sill members. For rating of curtain walls� XE "curtain walls" � and window walls� XE "window walls" �, area weight intermediate members based on centerline dimensions. Glazed wall and sloped glazing� XE "sloped glazing" � shall be simulated and tested with standard jamb, head, and sill members (see Section 5.5).


� The single door shall be used to represent all door assemblies (single, double, multiple) unless the manufacturer does not produce a single door, in that case the double door shall be used to represent double and multiple door assemblies.
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