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@ HEAT INSULATION MATERIALS TEST PROCEDURE

1., SCnPE:

This S
charac

fE Recommended Practice provides test methods for determining
teristics of acoustical and thermal materials. Mhere applicdlbe,

particles of a fluid medium.

the

methods of test developed hy SAE and ASTM have been referenced.

2. TERMINDLOGY:

2.1 Acoustical Terminology:

2.1.1 Soupd Absorption: Sound absorption is, the change of sound energy into
some other form, usually heat, in pdassing through a medium or on striking
a sirface.

2.1.2 Trapsmission Loss: Transmission loss is the reduction in the majgnitude of
somg¢ characteristic of a signal, between two stated points in a
trapsmission system,

2.1.3 Damping: Damping is_the dissipation of energy with time or distance.
NOTHE: Acoustical.(terminology adopted from ANSI 11-1960 (R 1971);

2.2 Thermal Terminology:

2.2.1 Conguctioni~ The transfer of heat from one part of a body to anofther part
of the _Same body or between bodies in physical contact.

2.2.2 Con J or cooled
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2,2.3

2.,2.4

2.2.5

2.2.6

2.2.7

Radiation: A process of emitting energy electromagnetically,

(Thermal

radiation differs from other forms of heat transfer in that its speed of

propagation equals that of light and no intervening medium is required for
its transmission.)

Emittance: The ability of a surface to emit radiant energy. It is

expressed as the ratio of the radiant energy emitted per unit time, per

unit area, by an opaque material to that by a blackbody at the same
temperature,

Thermal Conductivity (k-Factor): The rate of heat flow through

a

homogeneous material under steady-state conditions, through uni

un

surface,

Thermal Conductance (C-Factor): The rate of héat flow under st

t temperature gradient in the direction perpendicular to an

K = Btu « in W

h » ft2 . °F m- K

conditions between two definite surfaces at uniform separation,
the difference of their average temperaturés and by the area of

sut
thg

The

'face, The average temperature is one.which adequately appro
t obtained by integrating the temperatures of the entire sur

Btu

rmal Transmittance (U-Factor) (Dverall Coefficient of Heat T

t area, per
isothermal

pady-state
divided by
one

ximates
face,

ransfer):

The
ong

on

rate of heat flow under steady-state conditions from surrou
side of a body, through a unit area of the body, to the sur

its opposite side; divided by the temperature difference bet

ndings on
roundings
peen the

twg surroundings.
u - — Bt TR
h . ft? . °F m’ . K
Tahle \of Abbreviations:
Btu = British thermal units
ft = foot
h = hour
°F = degree Fahrenheit
in = inch
x = metric symbol for thermal conductivity
W = watt
m = meter
K = degree Kelvin
°C = degree Celsius (centigrade)
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. TEST PROCEDURES:

Thickness: See SAE J1355, "Test Method for Measuring Thickness of Resilient
Insulating Paddings."

Mass (Weight) per Unit Area: The mass (weight) per unit area determination
shall be made according tg the me;hod described in SAE J315 Section 6, and
shall be reported as kg/m* (1b/ft%).

Nensity: The density shall be calculated, using the thickness and mass
(weight) per unit area figures from paragraphs 3.1 and 3.2 and using the

% . . . .vhere d = density in kg/m (1b/ft”), M = mass| (weight)
per unjt area in kg/m2 (1b/ft2), and t = thickness in m (ft),

formulg d =

Therma] Conductivity (k-Factor): For routine evaluation, quality cpntrol,
and classification of materials, testing shall be conducted’accordipg to the
method|specified in ASTM C 518, For arbitration purpeses, the test method
speciffed in ASTM C 177, shall be used. Test results\shall be repoyted in
units ¢f: x or k.

The mefn temperature, at which the k-Factor was ‘determined, shall b
reported, The temperature of the top and bottom platens contacting the
surfaces of the test specimen shall also be-reported.

Resisthnce to Heat Flow (R-Factor): The R-Factor for a homogeneous material
can be|calculated from its k-Factorcand the thickness (t) of the mafterial by
t

k

the following formula: R =

Heat Rpsistance: See SAE J1361, "Hot Plate Method for Evaluating Heat
Resisthnce and Thermal Insulation Properties of Materials.,"

Resistpnce of Stainifigt’ See SAE J1326, "Test Method for Measuring [Het Color
Transfer Characteristics.”

Stiffness - Drapeability Test: See SAE J1325, "Test Method for Megsuring
the Reflative Drapeability of Flexible Insulation Materials.™

Comprefssion-Recovery: See SAE J1352, "Compression and Pecovery of
Insulation Padﬁ';ugb. =

.10 Dimensional Stability: The linear expansion and contraction shall be

determined by the test methods described in SAE J315, Part 13,

.1n.1 % £xpansion - Use Method A,

.10.2 % Contraction - Use Method A, followed by Method C.

0dor: See SAE J1351, "Hot Odor Test for Insulation Materials."
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3.12 Corrosion: See SAE J1389 MAY82, "Corrosion Test for Insulation Materials."”

3.13 Sound Absorption:

3.13,1 Normal Incidence: See ASTM C 384, "Test for Impedance and Absorption of
Acoustical Materials by the Impedance Tube Method."

3.13,2 Random Incidence: See ASTM C 423, "Test for Sound Absorption and Sound
Absorption Coefficient by the Reverberation Room Method."

3.14 Vihra1iQn_Damping;__See_ASIM_E_ZSET_iMeasuning—¥4b¥a%4eﬁ-9ﬁmp+ﬁg Properties
of

Materials.

3.15 Aiygborne Noise Reduction: See SAE J1400, "Laboratory Measuremeht of the
Airborne Noise Reduction of Acoustical Materials,"

4. GENERAL COMMENTS:

4.1 Conditioning: Some materials require specific capditioning prior to testing
when applicable, see ASTM C 870,
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