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Foreword (This foreword is included for information orly and is not part of ANSI/DASMA 105, Test
Method for Transmittance and Air Infiltration of Garage Doors.)

This gandard was originally developed by the Technicd Committee of the National Assciation of Garage Door
Manufadurers and was approved as an American National Standard with the designation ANSI/NAGDM 105 -
1992 The Door & Access Systems Manufadurers Association, International, (DASMA) was formed through the
consolidation of two assciations that served the garage doar and operator industries for many yeas, NAGDM and
the Door Operator & Remote Control Manufadurers Association (DORCMA).

The Technicd Committee of the DASMA Commercial & Residential Garage Door Division reviewed the standard
and determined that it is current and applicable; therefore, the committee has redfirmed and redesignated this
standard. DASMA employed the canvass method to demonstrate mnsensus and to gain approval as an American
National Standard. The ANSI Board of Standards Review redfirmed approval as an American National Standard on
October 27, 2004

DASMA reagnizes the need to periodicdly review and update this gandard. Suggestions for improvement should
be forwarded to the Door & Access Systems Manufadurers Assciation, International, 1300 Sumner Avenue,
Cleveland, Ohio, 441152851



ANSI/DASMA 1051992(R2004
AMERICAN NATIONAL STANDARD

Test Method for Thermal Transmittanceand Air Infiltration of Garage Doors

1.0 SCOPE

1.1 The purpose of this test method is to measure
the thermal charaderistics of garage doars under steady
state oonditions. Spedficdly, the measurements and
cdculations made will yield the thermal transmittance
(U) and the ar infiltration rate.

1.2 In this test method, a perpendicular air flow is
direded toward the exterior of the test spedmen. Cold
side exterior surface oefficients are cntrolled by
adjusting the test apparatus to spedfic performance
conditions using a standard cdlibration panel.

1.3 Similarly, natural convedion is $mulated on
the interior of the test spedmen by the combined effeds
of the downward flow of air over the face of the
spedmen due to natural convedive arrents. The warm
side interior heding apparatus is adjusted so that the
resulting inside film coefficients of the standard
cdibration panel are within the established cdlibration
li mits.

1.4 Prior to beginning the tests to determine
thermal transmittance, a measurement is made to
determine the ar infiltration rate & test conditions. The
results of thermal testing will not include the dfeds of
hea loss due to air infiltration becaise the dynamic
wind presaure of the eterior will be balanced to a zeo
differential presare with a static ar presare on the
interior, thereby intending to eiminate infiltration
during testing.

15 The test fadlities must conform to the
cdibration spedficaions contained herein to adieve
reproducibility and comparability of results. However,
the details of the test apparatus necessry to achieve
these mnditions may vary.

1.6 Those gplying thistest method shall be trained
in the techniques of temperature measurement, shall
understand the theory of hea flow, and shall have
experience in thermal testing. Sinceit is undesirable to
spedfy the mnstruction of the test fadlity in such detail
that it would unrecessrily restrict the method to a
singe arangement, those gplying the method shall
have the technicd competency to determine the
acarracy and the operating variables of their respedive
test fadliti es.
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20 APPLICABLE DOCUMENTS

21 ASTM Standard C168 - Standard Definitions
Of Terms Relating To Therma Insulating Materials.
(Applicable definitions from C168 are included in the

Appendix.)

2.2 ASTM Standard E283 - Standard Test Method
For Rate Of Air Ledage Through Exterior Windows,
Curtain Walls, And Doors.

2.3 ASHRAE - Handbodk Of Fundamentals

3.0 SUMMARY OF METHOD

3.1 To determine the thermal transmittance (U) of
any spedmen, it is necessry to know the aea(A), the
hea flux (), the dapsed time (t), and the temperature
differential (AT). The hea flux and the temperature
differential shall be determined under conditions of
steady state hea transfer. The test chamber shall
establish and maintain the desired steady state
temperature difference acoss the test spedmen for a
period d time necessary to asaure stabili zation of hea
transfer and to acarately measure the hea transferred
for aspedfied time.

3.2 To determine the hea flux (qg), a five-sided
metering box is placal around a test wall. A basic
principle of the test method is to maintain a zeo
temperature difference acoss the metering box wall.
Adequate temperature controls and monitoring capabiliti es
are esentia. It is recognized that small temperature
gradients could occur acossthe metering box walls due
to the limitations of controllers and the dfed of the
convedion currents adjacent to all surfaces of the
metering box. Since the total wall areaof the metering
box is considerably larger than the metering areaof the
test spedmen, small temperature gradients aaoss the
walls may cause a significant hea exchange to the
metering box. For this reason, the metering box walls
should be instrumented so that the hea flow through
them can be cdculated and a @rredion can be gplied
to the test results.

3.3 Moisture migration, condensation, and freeang
on or within the spedmen can cause variations in hea
flow. To avoid this, the relative humidity in the warm
room must be maintained at or below 30%.



34 Garage doa test spedmens have irregular
surfaces and, therefore, do not have singe inside ad
outside surface oefficients. The utilization of a
cdibration panel and the seledion of, and adjustment to,
representative surface oefficients provides the means
by which disgmilar construction of the same general
type can be compared under uniform test conditions,
wherein the hea flux () is the only unknown.

3.5 Theintent of this procedure is to measure the
thermal transmittance of test samples exposed to the
same oonditions. It is not intended to creae uniform
surface oefficients on the test spedmens. Since many
constructions have recesses that are not symmetricd, the
use of paralel or anguar air flows on the old side of
the test spedmen could affea thermal transmittance and,
in turn, affed the test reproducibility. A perpendicular
air flow on the mld side is edfied and very closely
defined. The warm side surface oefficient is intended
to be representative of natural convedion, which
generates a downward air flow parallel to the plane of
the spedmen on the warm side.

3.6 During the thermal test, this procedure
neutralizes the dfed of air infiltration by balancing the
dynamic wind loading on the mld side with a static ar
pressre on the warm side.  Therefore, thermal
transmittance does not include hea loss due to air
infiltration.

3.7 Itisimportant to achieve predse cdibration of
cold side and warm side surface oefficients to insure
consistent and reproducible test results. A presaure
difference acossthe test spedmen and variations in the
water vapor content of the warm side dr can cause
errors in measuring hea flow; these variables must be
reduced o eliminated to insure a reproducible test
method.

40 SIGNIFICANCE AND USE

4.1 This test method applies only to verticdly
oriented constructions and is intended spedficdly for
full sized garage doars.

4.2  The thermal transmittance (U) can be used to
compare different products of the same test size Dueto
changes in the ratio of materials for different sized
spedmens having the same mnstruction, the thermal
transmittance will vary with test spedmen size  Air
infiltration rates are measured dredly from the test
spedmen. For these reasons, this dandard test method
sets forth spedfic sizes and mountings for test
Spedmens.
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4.3 The outside surface oefficient is based on the
ASHRAE 15 mph wind for winter design condtions. The
inside surface oefficient isbased on natural convedion
on a verticd surface The tested U value does not
include the dfeds of lower or higher average wind
speals.  Consequently, the test value should be
appropriately adjusted when used in estimating seasonal
product performance

4.4  The U value determined by tests at the standard
test conditions can be used in estimating design loads
for heding and coding equipment of most low-rise
residential buildings, since the surface oefficients are
intended to be the same & those recommended in the
ASHRAE method o cdculating residential loads.
Applicability of the tested U values to ather building
types sould be determined by a competent engineer.

50 TERMINOLOGY

5.1 Thermal conductivity (k): Thetime rate of hea
flow through unt area ad unit thickness of a
homogeneous material under steady state cnditions
when a unit temperature gradient is maintained in the
diredion perpendicular to the aea Materials are
considered homogeneous when the value of the thermal
conductivity is not affeded by variation in the thickness
or in the size of the sample within the range normally
used in construction. It is caculated as foll ows:

k= qL/A(T.-T) )

5.2 Thermal conductance (C): The time rate of
hea flow through a body per unit areafrom one of its
bounding surfaces to the other for a unit temperature
difference between the two surfaces, under steady
conditions. It iscdculated as foll ows:

C = qUA(T:-T) )

53 Surface oefficients (h): The ratio o the
steady-state hea exchange between the surface ad its
external surroundings to the temperature difference
between the surface ad its surroundings. It is expressd
in terms of time rate of hea flow per unit area of a
particular surfaceby the combined effeds of radiation,
conduction, and convedion for a unit temperature
difference between the surfaceand the ar. Subscripts
(I) and (o) are used to dfferentiate between inside and
outside surface woefficients respedively.  Surface
coefficients are cdculated as foll ows:

h = qlA(Th - Tl)
dA(T2-Te)

(3
(4)



54  Therma transmittance (U): The time rate of
hea flow per unit area under steady state conditions
from the dr on the warm side of a body to the dr on the
cold side, per unit temperature difference between the
warm and cold air. It iscdculated as foll ows:

U =

WA(Th-To) (5)

U isreferred to as the overall coefficient of hed transfer.

55 Symbds: The symbads used in the foregoing
and subsequent paragraphs have the following
significance

k = thermal conductivity, Btuin/ hr sqft°F

C = thermal conductance Btu/ hr sgft °F

U = thermal transmittance, Btu/ hr sqft °F

t = time, hours

q = timerateof hea flow throughareaA,

Btu/ hr

A = areaof test frame opening rormal to

hed flow, sqft

L = length of path of hea flow, in

Th = temperature of warm side ar, °F

T, = temperature of warm surface °F

T, = temperature of cold surface °F

T. = temperatureof cold side ar, °F

i = indgdesurface oefficient, Btu/ hr sgft °F

0 = outside surface oefficient, Btu/ hr sgft °F

dms = root-mean-square deviation of warm side

hed transfer coefficients

hae = average cdculated warm side of hea

transfer coefficients for elevation; x;,
Btu / hr sgft °F

X; = locaion of thermocouple row per Figure 4

hy = basewarm side hea transfer coefficients

for elevation x;, Btu / hr sgft °F

6.0 APPARATUS

6.1 Thethermal test fadlity isintended to subjed a
test spedmen to dfferential interior and exterior
temperatures and to acarately messure the thermal

transmittance, air infiltration rate, and surface
temperatures of that spedmen.
6.2 Condtruction  details, energy  metering

instrumentation, and controls are the responsibility of
the test laboratory.

6.3 When the test fadlity is used to conduct air
infiltration tests in acwrdance with ASTM E-283 the
cold and warm chambers dal be cagable of
withstanding internal and external presaures required by
the test program. All joints, corners, and cther openings
shall be caefully and completely seded.
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6.4 Cold Chamber

6.41 A refrigeration urit and controls are
required to automaticaly maintain a temperature of 18°
F+ 0.5°F.

6.4.2 A means of generating a uniform air flow
of 15 mph and 25 mph shall be provided on the mld
side. Air flow shall be perpendicular to the exterior
surface of the test spedmen. Horizontal centerline of
discharge plenum shall coincide with the geometric
horizontal centerline of the test spedmen to insure a
uniform air flow centered on the spedmen.

6.5 Warm Chamber

6.5.1 A heaing device and controls are required
to automaticaly maintain a temperature of 68° F £ 0.5°
F or higher.

6.5.2 A system for controlling the humidity of
the warm room air shall be provided. Relative humidity
of the warm room shall not exceal 30% at any time
during the test. A hygrometer for indicating the relative
humidity is required. The instrument shall indicae
relative humidity to within 1%.

6.6 Temperature Measuring Equipment

6.6.1  All thermocouples sall be fabricated from
the same lot of premium grade 30 gauge @pper
constantan type T thermocouple wire.

6.6.2 The old room air temperature shal be
determined by a thermocouple junction surrounded by a
radiation shield as detailed in Figue 1. It shall be
located at the intersedion of the verticd and horizontal
centerlines and 3 measured perpendicular to the test
spedmen.

6.6.3 The warm room air temperature shal be
determined by thermocouple junctions surrounded by
radiation shields as detailed in Figure 1. The center
thermocouple shall be locaed at the intersedion of the
verticd and horizontal centerlines of the test spedmen.
One thermocouple shall be locaed 36 diredly above
and another 36" diredly below the center thermocouple.
These threethermocouples must be movable to maintain
a distance of 6” + 1/8" measured perpendicular to the
plane of the warm side of the test spedmen shown in
Figure 2.

6.6.4 The instrumentation shal indicae
temperature readings of the thermocouples within 0.1°
F.

6.7 Presaure Measuring Equipment



6.7.1  Cold room air presaure detedion shall be
acomplished by locaing the total presare sensing
element of the Pitot tube & the cater and 6’ inside the
discharge plenum as own in Figure 2.

6.7.2  When the thermal test fadlity is used to
conduct air infiltration tests, instrumentation shall be
provided to measure the air legkage through the test
sample within 5%. The presaure differential acossthe
separatingwall shall be measured within 0.002' H,0.

6.7.3 The warm room air presare detedion
shall be representative of overal room conditions and
not locaed nea any known sources of air movement.

7.0 CALIBRATION

7.1 Thethermal test fadlity shall be cdibrated with
a standard cdibration panel of known conductance,
constructed as sown in Figure 3, to establish cold and
warm side surface oefficients. The test fadlity shall be
cdibrated prior to initial testing and periodicdly, at least
semiannwaly, theredter. The fadlity shall also be
recdibrated if changes or adjustments are made to the
equipment or if test data gppeas questionable.

72 Wam (Interior) Side Film Coefficient
Locations
721 As down in Figuwe 4, a olumn of

thermocouples is to be placal 6" from eadt side of the
cdibration panel. Additional columns of thermocouples
shal be eually spaced, but no closer than 18’ nor
greder than 36" apart. The first horizontal row of
thermocouples dall be 6" below the top d the
cdibration panel; additional rows dall be placed at 12’
increments.

73 Cold (Exterior) Side Film Coefficient
Locations
731 Thermocouples are to be placed on

the mld (exterior) side of the cdibration panel diredly
oppasite the warm (interior) side thermocouples per
7.2.1.

7.4 Presaure Stabili zation

74.1 The plenum discharge shall be
positioned and adjusted such that the aserage of the 15
mph cold side wefficients (h,) is within the tolerance
spedfied.

74.2 The presaire differential between the
warm and the cld rooms sall be 0.000 + 0.002" H,O
during the stabili zation and cdibration runs.

7.5 Thermal Stabili zaion
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751 The cdibration panel shal be used for
thermal stabili zation measurements. As herein defined,
stabilization is achieved when the individua
thermocouple readings, obtained in five mnseautive
observations thirty minutes £ 0.5 minutes apart, are
within 0.5° F at eadh individual location.

7.6  Cadlibration Procedure

7.6.1 For this
conditions are defined as:

test method, standard

18°F+05°F
68°F+05°F

15 mph perpendicular
natural convedion

Cold room temperature:
Warm room temperature:
Cold room air flow:
Warm room air flow:
Presaire difference acoss
cdibration panel: 0.000+ 0.002' H,O
7.6.2 The cdibration test shall consist of
five sets of temperature realings, spacel 30 £ 0.5
minutes apart, over a two hour period. Hea loss
throughthe cdibration panel during ead 30 minute = 5
seoond period must be within £ 2% of the final average.
Individual thermocouple readings must not deviate more
than 0.5° F from the aserage temperature & ead
locdion.

7.6.3 Cold side surface woefficients (hy)
shall be cdculated for ead of the test points from data
taken during the cdibration run as follows:

ho=" 0.908(Ty-Ty)/(To-Ty)
Where 0.908= Condctance of the glasscdibration
panel assembly in Figure 3:

T, = Warm side surfacetemperature, °F
T, = Cold side surfacetemperature, °F
T. = Coldside ar temperature, °F

Average the hea transfer coefficients (h,) at ead
locaion. The mean value of the averaged hea transfer
coefficients sall be 5.8 + 0.4 and the standard deviation
shall not exceed 14.

764 Warm side surface oefficients (h)
shall be cdculated for ead of the test points from data
taken during the cdibration run as follows:

hi= 0.908(Ty-Ty)/(Th-Ty)
Where 0.908= Condctance of the glasscdibration
panel assembly in Figure 3:

T, = Warm side surfacetemperature, °F
T, = Cold side surfacetemperature, °F
Tn = Warmside dr temperature, °F

Average the warm side hea transfer coefficients (h) at
ead location. These averaged coefficients are
satisfadory if their standard deviation ds is less than
0.15where:



When:
n = number of rows
h = base warm side hea transfer coefficients
for elevation x asindicaed in the
following chart:

hg (BTU / HR SQ.FT. °F)
1.75
1.40
1.37
1.35
1.32
1.30
1.20

x

~N~No oh~wWNER

7.6.5 During the cdibration test, the hea
loss through the cdibration panel shall be determined
and shal be within 2% of the theoreticd value
cdculated for the mnstruction of the cdibration panel
per:

U=1/h,+ 1/c+ 1/h;
Where h; = Average of hg valuesfor n rows

The determination of g (time rate of hea flow through
areaA) must take into acount extraneous hed losses or
gains. These aljustments must include, but not limited
to the test frame, separating wall or panel, metering box,
chamber walls, fans, lights, pumps, dehumidifiers, and
controls.

8.0 PREPARATION OF TEST SPECIMEN

8.1 These test spedmens must comply with the
following size requirements for the product caegories
into which they fall (width x height):

Residential:
Commercid

9-0" x 7-0"
10-0" x 10-0”

8.2 The ommmercia garage doa test spedmen
shal be installed onto the wood frame per Figure 5. A
mask shall be provided for install ation of the residential
test spedmen per the details $own in Figure 6.
Exposed surfaces of the mask shall be white.

8.3 All seds around the test spedmen shall be of
manufadurer’s gandard construction. All other joints
between frame, mask, and aher chamber components
shall be seded with duct tape.
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84 The test spedmen shall be representative of
manufadurer’'s production urit or identified as a
prototype design. The manufadurer shall provide a
complete set of detail drawings and materia
descriptions to the testing laboratory.

85 The test spedmen shal be instaled in
acordance with the manufadurer’s gandard install ation
instructions, in the dosed pasition. In no case shall the
doar be cailked to the test frame. Horizontal tradk and
balancing hardware ae not required. SeeFigures 5 and
6.

9.0 TEST PROCEDURE

9.1 The standard test conditions required are:
Cold room temperature: 18 F+05°F
Warm room temperature: 68°F+05°F

Coldroom air flow:
Warm room air flow:
Presaure difference

aqoss pedmen:
Interior Relative Humidity:

15 mph perpendicular
natural convedion

0.000+ 0.002' H,O
lessthan 30%

9.2 Insped the test spedmen for suitability for
thermal testing. When it can be done satisfadorily,
repair any damage incurred in shipment. Do nd test a
spedmen if satisfadory repairs canna be made.

9.3 Ingall thetest spedmen in the test wall with the
outside face toward the ®ld room. Ched the movable
comporents to seethat they are operational.

9.4  Airinfiltration tests dhall be performed on the
spedmen in acordance with ASTM E-283 at 15 mph
and 25mph.

9.5 Thermocouple locdions <all be seleded to
determine stabilized hea flow conditions. The
thermocouples <ould be caefully applied in the
foll owing manner:

Use dcohol to clean the surface aeawhere the
thermocouples are dtached.

Prehea area to which the thermocouple is to be
affixed, with a portable heaer-blower urtil all
evidence of moistureis removed.

Attach the thermocouple with the leadwires
counted verticdly at the desired location with a
1¥4 long piece of Borden's 1" wide Mystic
#7452tape. Apply presarre to the tape with a
small roller, bad of finger, screwdriver, or other
suitable toal, until it i s evident the thermocouple
isin dired contad with the surface

Lead wires dould be aranged to minimize
interference with natural convedion on the warm
side.

@
(b)

(©

(d)



9.6 Adjust temperature @ntrols for the warm room
and the old room to the standard test temperatures of
68° F and 18 F respedively. Adjust the relative
humidity in the warm room to 30% or less Turn on
refrigeration, blower, and other necessary equipment.
Adjust the presare ontrols to provide a net tota
presarre difference acossthe test spedmen of 0.000 =
.002' H,0.

9.7 Obtain stabilized temperature axd hea flow
conditions before beginning the tests. Stabilized
conditions are obtained when three hea flow readings
made & 30 minute + 5 second intervals are within 2% of
the final average. Stabilized temperature nditions
require that al readings be within 0.5° F. Warm side &r
temperature shal be 68° + 0.5° F and cold side ar
temperature shall be 18° + 0.5° F.

9.8 Begin the test to establish U value rating when
stabilized conditions are obtained. Reaord all
temperature points, warm room relative humidity,
presarre difference, and power reading every 30 minutes
+ 5 seconds for two hours for a total of five sets of
readings. Stabilized conditions must exist throughout
the test.

9.9 When test is completed, shut the test chamber
down, remove the test spedmen and verify that the test
spedmen conforms to the drawings and spedfications.

100 CALCULATIONS

10.1 Calculate U by means of equation (5), using the
average values recorded duringthe entire test period.

10.2 Take into acount all extraneous hea losses
and gains.
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110 REPORT
111 Thetest report shal i nclude the foll owing:

1111 Name and locaion of testing
laboratory, date when test was completed, date of
issiance of the report, and names of individuals
conducting and verifying the test.

111.2 Name of garage doa manufadurer.

11.1.3 Series name, model number, and cther
identification of product tested.

1114 Type, size, and description of seds.
1115 “Inside” surfacematerial and finish.
1116 “Outside” surfacematerial and finish.
1117 Asembly and detail drawing(s) of

components with material descriptionsto be provided by
the manufacdurer and verified by the testing laboratory.

111.8 Thermal transmittance (U) of test
spedmen as cdculated in sedion 10.1.

111.9 Air infiltration rate & 15 mph and 25
mph expressed in cu. ft/min/sg. ft. of test frame opening.

111.10 A statement that the tests were
conducted in acordance with this Test Method and a
list of any exceptions to standard conditions, sizes, or
other spedfied criteria.
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DASMA

Door & Access Systems
Manufacturers Association
[nternational

DASMA — The Door & AccessSystems Manufadurers Asociation, International —
is North Americd s leading trade assciation d manufadurers of garage doars,
rolling doas, garage doar operators, vehicular gate operators, and accesscontrol
products. With Association headquarters based in Cleveland, Ohio, ou 90 member
companies manufadure products old in virtually every courty in America, in every
U.S. state, every Canadian province, and in more than 50courtries worldwide.
DASMA members products represent more than 95% of the U.S. market for our
industry.

For more information abou the Door & AccessSystems Manufadurers Association,
International, contad:

DASMA
1300Sumner Avenue
Cleveland, OH 441152851
Phn: 216/241-7333
Fax: 216241-0105
E-Mall: dasma@dasma.com
URL: www.dasma.com



