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1. Scopre

The following parts of Section 1: Scope of ASTM C1199-009 are valid for this
procedure:

2. REFERENCED DOCUMENTS

The following parts of Section 2: Referenced Documents of ASTM C1199-009 are
valid for this procedure:

22 2:3All
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3. TERMINOLOGY

The following parts of Section 3: Terminology of ASTM C1199-069 are valid for this

procedure:

21 221 2929 29221
e I L~ L Y~y e
224 29208 29251 29259
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22 0[ 227 29 QA”
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4. SIGNIFICANCE AND USE

Fhe-felowingparts-ef-Section 4: Significance and Use of ASTM C1199-096 is to be
considered non-mandatory information.are-valid-forthis-procedure:

5. APPARATUS

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

All, with additions noted below

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

5.1.3.2is valid in its entirety with the following addition:

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.

15%:

NFRC 101-2004102-2010 page 3
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5.6. CALIBRATION

65: Calibration of ASTM C1199-099 are valid for this

The following parts of Section

procedure:
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65: Calibration of ASTM C1199-009 are amended for

The following parts of Section

this procedure:

page 4
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65.12.32.2 is valid in its entiretyreplaced with the following addition:

5:2.32(A——NFRC Criteriafor NFRGC-SSteady 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.

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
requirements.)

NFRC 101-2004102-2010
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3. The total heat input into the metering box, Q (including
Qmb, Qf1, 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.

65.21.43.2 is valid in its entirety with the following addition:

524 2(Ay——As a secondary check on Qs, the following equation is
required:

Qs =Q-Q, —Qq (14A2A)

This equation shall produce the same result as the equation (1) or (2)primary
eguation- within £10%

6.7. EXPERIMENTAL PROCEDURE

The following parts of Section 67: Experimental Procedure of ASTM C1199-009 are
valid for this procedure:

NFRC 101-2004102-2010 page 7



All except 7.5.2.1,75.2.2, 7.5.4, and 7.5.4.16% 6.2 63
6-3-1

6-4 6-5 6-5-1 6-5:2

6:52.3 6-5-3 6-5-4.2

The following parts of Section 6: Experimental Procedure of ASTM C1199-009 are
amended for this procedure:

NFRC 101-2004102-2010 page 8
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76.5.2.1 is replaced with the following:

76.5.2.1(A)

Additional temperature measurements shall be made on the
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.

76.5.2.2 is replaced with the following:

76.5.2.2(A)

When using the CTS Method, the attachment of interior and
exterior surface thermocouples to the 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.

NFRC 101-2004102-2010
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be similar & 0.4) to 4 : iccivity of le.
(Referto-NFRC 101 for guidance:)

76.5.4, 76.5.4.11,-6-5-4.3 are replaced with the following:

76.5.4(A)

76.5.4.1(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 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 surface boundary layers or wakes. A distance of 75
mm (3 in.) out from the exterior surface of the surround panel,
at the center point, is required.

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.

NFRC 101-2004102-2010
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+.8. CALCULATION OF THERMAL TRANSMITTANCE

The following parts of Section 78: Calculation of Thermal Transmittance of ASTM
C1199-090 are valid for this procedure:

All
71 711 712 713
+14
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8.9. CALCULATION OF STANDARDIZED THERMAL
TRANSMITTANCE

The following
Transmittance

parts of Section 89: Calculation of Standardized Thermal
of ASTM C1199-069 are valid for this procedure:

98.1 9.2 Note 153 9.21
Note 164 9.2.2 9.2.3822
8.2.3 3.2.4 89.2.5
98.2.67 9.2.8 9.2.9

8.2.6 8.2.9

The following parts of Section 89: Calculation of Standardized Thermal

Transmittance

of ASTM C1199-06-09 are amended for this procedure:

89.2 is replaced with the following:

89.2(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 thermal conductance (CTS method) is described in 89.2.1-
89.2.3, 89.2.5 and 89.2.7and 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 89.2.4, 89.2.6, and 89.2.8. 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.

NFRC 101-2004102-2010
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98.2.9.1 is replaced with the following:

98.2.9.1(A) The standardized surface heat transfer coefficients are
as specified below:

o) gag W] (6+27316)' (1, +27316)°
hyy, (W/m? K ) 1.46[ . } 1{ = ]

or

hSTh(Btu/h.ftZ.o,:)zo_so{(th—tl)] p— (t, +459.67) —(t, +459.67)
: (t-t,)

Where
H total height of production m (ft)
hse 30.0 W/m? K (5.28 Btu-in/hr-ft*.°F)

The following parts of Section 98: Calculation of Standardized Thermal
Transmittance of ASTM C1199-66-09 are invalid for this procedure:

9.2 89.2.9.1

9.10. REPORT

The following parts of Section 910: Report of ASTM C1199-09 are valid for this
procedure:
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PRECISION AND BIAS

11.

10.

The following parts of Section 101: Precision and Bias of ASTM C1199-09 are valid

for this procedure:
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11 ANNEXESPPENBIEES (MANDATORY INFORMATION)

The following parts of Annex Al and Annex A2 Seetion-11-Appendices{Mandatory
Infermation)-of ASTM C1199-090 are valid for this procedure:

A\lll A\1-2 II\\1-2-1 II\\2-1

A2 D A2 21 A2 292 A2 22
LA Y~ TY - T\ T\ T\ .Y
A2.2.4 A2.2.5 A2.3 A2.31

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

NFRC 101-2004102-2010 page 15



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.

Figure A3.1 TDD Hot Box for Testing in the Insulation at Ceiling Configuration

CLIMATIC CHAMBER

/UNINSULATED

/ ROOF DECK

ATTIC
CHAMBER
TUBULAR
DAYLIGHTING
DEVICE
762mm \
(30}in.)
SURROUND PANEL
i\lll:'l'Ehll\lf" CHAMPRER
Gt
GUARD AREA
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Figure A3.2 TDD Hot Box for Testing in the Insulation at Roof Configuration

CLIMATIC CHAMBER

763mm
(30[in.)

METERING CHAMBER

GUARD AREA

SURROUND PANEL

TUBULAR
DAYLIGHTING
DEVICE

NFRC 101-2004102-2010

page 17



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/m?-°C (1.35 Btu/hr-ft*-°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/m?-°C (5.28 Btu/hr-ft?-°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/m?-°C (2.20 Btu/hr-ft?-°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, Cy, and the CTS assembly, Cispassembly],
shall be measured as specified in Annex A.1 of ASTM C 1199.

NFRC 101-2004102-2010 page 18



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.

Figure A3.3 Metering Chamber Calibration Transfer Standard

ATTIC CHAMBER

METERING CHAMBER

SIDE VIEW OF CTS PANEL INSTALLED IN SURROUND PANEL

+ o+ 4+
+ o+ 4+
343mm
(13.5in.)
- o
T s +
57mm
(2:257m)
343mm
(13.51in.)
TOP VIEW
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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.

Figure A3.4 Climatic Chamber Calibration Transfer Standard

CLIMATIC CHAMBER

ATTIC CHAMBER

SIDE VIEW OF CTS PANEL INSTALLED IN SURROUND PANEL

TOP VIEW

P

3 :
&N in.) 1o10m

+ (4.7? in.)
U ]

143mm
. 60mm
(5.625 in.) | 2a75in)
457mm
(181in.)

PANEL LAYOUT

I|gt||_||s A3 ;“”'E;“; ;I'E“:'l; EI'
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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.

Figure A3.5 Attic Chamber Calibration Transfer Standard

|
84m
+—
19mm

(75in)

170mm
(6.7|in.)

+

508fm
(20(in.)

170m
(6.7|in.)

84' m

SIDE VIEW

381
(15in

3

381mm
(15in.)

TOP VIEW

Lbrat : o
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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, h;, is calculated

as follows:

hh = Qsm/ (Asm ® (th - tlm)) (A3.l)
Where:

Qsm = Metering Chamber CTS heat flow, calculated from:

Qsm = Cts[assembly] * Asm ® (tim — tom) (A3.2)

Asm = Area of the exposed cold side of the Metering Chamber

CTS
tim = Area weighted average temperature of the warm side of
the Metering Chamber CTS
tom = Area weighted average temperature of the cold side of the

Metering Chamber CTS

A3.4.2.2 \Weather side surface heat transfer coefficient, h; is
calculated as follows:

NFRC 101-2004102-2010 page 22



he = Qsc/ (Asc ® (t2c — tc)) (A3.3)

Where:

Qsc = Climatic Chamber CTS heat flow, calculated from:

Qsc = Cisfassembly} ® Asc ® (tic — o) (A3.4)

As. = Area of the warm side of the Climatic Chamber CTS panel

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

toc = Area weighted average temperature of the cold side of the
Climatic Chamber CTS

A3.4.2.3 Attic side surface heat transfer coefficient, h, is calculated

as follows:

ha = Qsa / (Asa ® (tZa - ta)) (A3.5)

Where:

Qs2 = Attic Chamber CTS heat flow, calculated

Qsa = Cts[assembly] *Asa® (tla - t2a) (A3-6)

A, = Area of the warm side of the Attic Chamber CTS panel

t;a = Equal area weighted average temperature of the warm side
of the Attic Chamber CTS

tza = Equal area weighted average temperature of the cold side
of the Attic Chamber CTS

NFRC 101-2004102-2010
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Figure A3.6 Climatic Chamber CTS

Installation
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Figure A3.7 Attic Chamber CTS Installation
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Figure A3.8 Metering Chamber CTS Installation
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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 i (th - tc)) (A3.7)

Where:
A = Projected TDD Tube Area, based on outside tube diameter

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

Annex A4. Garage Panel and Rolling Door Installation

GaragePaneland Rolling Doeorinstalation—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 inan 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.
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Annex A5. Tables and Figures

Table £1A5-1: Product Types and Model Sizes

Opening (X) Model Size (width by height)

Product Type Non-operating (O) SI (IP)
Casement — Double’ XX, X0.00 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 @] 1200 mm by 1500 mm (47 in. by 59 in.)
shapes)
Garage(Vehicular X 2134 mm by 2134 mm (84 in. by 84 in.)
Access)/Rolling Door
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 XOor XX 1500 mm by 1200 mm (59 in. by 47 in.)
Hybrid Tubular Daylighting 0 530 tum Dia. (21 in. Dia.)
Device

|| Jal/Tal aAwning 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 X 1500 mm by 600 mm (59 in. by 24 in.)
(Awning — Single)
Door Sidelite™ XXorQ 600 mm by 2000 mm (24 in. by 79 in.)
Skylight/sRoof %Window XL 1200 mm by 1200 mm (47 in. by 47 in.)
Sliding Patio Door with Frame X0 or XX 2000 mm by 2000 mm (79 in. by 79 in.)
Glazed Wall/Sloped Glazing 00°* 2000 mm by 2000 mm (79 in. by 79 in.)

Swinging Door with Frame

T

0. X, XO or XX°

+600-960 mm by 20890 mm (37 3/49 in. by §2

3/8%91n.)
or
192066 mm by 20980 mm (75 1/279 in. by
2982 3/8in.)
Door Transom™>= X0 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 0 350 mm Dia. (14 in. Dia.)
Vertical Slider XO or XX 1200 mm by 1500 mm (47 in. by 59 in.)

! Double Casements and Dual Awning are to be rated only in the case where single units easementis are not manufactured.

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

“ Fits over or in a 1180 mm by 1180 mm (46.5 . 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 members. Window walls shall be simulated and tested with intermediate verticals as
jambs and standard head and sill members. For rating of curtain walls and window walls, area weight intermediate members
based on centerline dimensions. Glazed wall and sloped glazing shall be sinmlated 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
g)loducc a single door, in that case the double door shall be used to represent double and multiple door assemblies.

Sidelites greater than "DOmm wide and transoms 01&'1te1 than 700mm h1gh shall be rated as fixed w 111(10\\5. Slab sidelites

' Non-operating versions (! O) of this type may be mcluded in t he same product line as 'rhe operable version as 10110 as the changes

to render the product non-operable comply with Section 4.2. If there is no operable version of the product. it is classified as a

fixed window.

Operable transoms are rated as the appropr:

iate operator type.
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| Figure £1A5-1: Thermocouple Location Two-Lite Curtain Wall, Patio Door
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Figure £1A5-2: Thermocouple Location Casement, Projected (Awning)
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Figure £1A5-3: Thermocouple Location Fixed
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Figure 2XA5-4: Thermocouple Location Horizontal Slider
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Figure £1A5-5: Thermocouple Location Vertical Slider
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Figure £1A5-6: Thermocouple Location Entrance Door
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Figure £xA5-7: Thermocouple Location Divider
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Figure £1A5-8: Example of Method to Determine Interior and Exterior Wetted 2-D

Surface Areas

*'I—m

Tl =Har
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Area for the frame shall be

1 ﬂﬁ‘

— &l |

W P

calculated as

fim

;TE;:J

[projected height (A*) + projected depth (B*)] x assigned length of the section

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

Al1" designates as interior projected profile

A2" designates as exterior projected profile
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Figure £1A5-9: Garage Door Installation
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Figure £1A5-10: Thermocouple Location Four Panel Garage Door
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NOTE:
1. PANEL PERIMETER THERMOCOUPLES SHALL BE LOCATED 3"
FROM PANEL EDGES UNLESS OTHERWISE NOTED.

2. THERMOCOUPLES NEAR JAMB LOCATIONS SHALL BE PLACED
ON PANEL SKIN MATERIAL AT THE THINNEST DOOR SECTION.

3. NUMBER AND LOCATION OF THERMOCOUPLES MAY VARY,
DEPENDENT UPON THE DESIGN OF THE GARAGE DOOR.

4. WHEN GLAZING IS USED, THERMOCQUPLES FOR EACH LIGHT
SHALL INCLUDE ONE IN THE CENTER AND TWO AT THE EDGES.
ONE OF THE TWO AT THE EDGE SHALL BE LOCATED AT %
FROM A LOWER CORNER AND THE SECOND SHALL BE LOCATED
%” FROM THE OPPOSITE UPPER CORNER.

5. TRIBUTARY AREAS INDICATE REPRESENTATIVE AREAS

ASSOCIATED WITH THERMOCOUPLES IN SUCH AREAS, USED IN
AREA—WEIGHTING CALCULATIONS.

INTERIOR ELEVATION VIEW

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.
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Figure £3A5-11: Rolling Door Installation
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Figure £1A5-12: Thermocouple Locations for Garage Doors
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NOTE:

1. DOOR PERIMETER THERMOCOUPLES SHALL BE LOCATED 3"

FROM EDGES OF CLEAR OPENING UNLESS OTHERWISE NOTED.

2. DOOR THERMOCOUPLES SHALL BE CENTERED VERTICALLY

ON EACH DOOR SLAT.

5. NUMBER AND LOCATION OF THERMOCOUPLE LOCATIONS MAY
VARY, DEPENDENT UPON THE DESIGN OF THE ROLLING DOOR.

4. TRIBUTARY AREAS INDICATE REPRESENTATIVE AREAS ASSOCIATED
WITH THERMOCOUPLES IN SUCH AREAS, USED IN AREA—WEIGHTING
CALCULATIONS.

INTERIOR ELEVATION VIEW
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