
Designation: E 903 – 96

Standard Test Method for
Solar Absorptance, Reflectance, and Transmittance of
Materials Using Integrating Spheres 1
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1. Scope

1.1 This test method covers the measurement of spectral
absorptance, reflectance, and transmittance of materials using
spectrophotometers equipped with integrating spheres.

1.2 Methods of computing solar weighted properties from
the measured spectral values are specified.

1.3 This test method is applicable to materials having both
specular and diffuse optical properties. Except for transmitting
sheet materials that are inhomogeneous, patterned, or corru-
gated, this test method is preferred over Test Method E 1084.

1.4 This standard does not purport to address all of the
safety concerns, if any, associated with its use. It is the
responsibility of the user of this standard to establish appro-
priate safety and health practices and determine the applica-
bility of regulatory limitations prior to use.

2. Referenced Documents

2.1 ASTM Standards:
E 275 Practice for Describing and Measuring Performance

of Ultraviolet, Visible, and Near Infrared Spectrophotom-
eters2

E 424 Test Methods for Solar Energy Transmittance and
Reflectance (Terrestrial) of Sheet Materials3

E 490 Solar Constant and Air Mass Zero Solar Spectral
Irradiance Tables4

E 772 Terminology Relating to Solar Energy Conversion3

E 891 Tables for Terrestrial Direct Normal Solar Spectral
Irradiance for Air Mass 1.53

E 1084 Test Method for Solar Transmittance (Terrestrial) of
Sheet Materials Using Sunlight3

E 1175 Test Method for Determining Solar or Photopic
Reflectance, Transmittance, and Absorptance of Materials
Using a Large Diameter Integrating Sphere3

2.2 Other Document:

Federal Test Method Standard No. 141, Method 61015

3. Terminology

3.1 Definitions—The following definitions are consistent
with Terminology E 772. Additional terms appropriate to this
test method are included in Terminology E 772.

3.1.1 absorptance,a, n—the ratio of the absorbed radiant
flux to the incident radiant flux.

3.1.2 diffuse, adj—indicates that flux propagates in many
directions, as opposed to direct beam, which refers to colli-
mated flux. When referring to reflectance, it is the directional-
hemispherical reflectance less the specular reflectance.

3.1.3 integrating sphere, n—an optical device used to either
collect flux reflected or transmitted from a sample into a
hemisphere or to provide isotropic irradiation of a sample from
a complete hemisphere. It consists of a cavity that is approxi-
mately spherical in shape with apertures for admitting and
detecting flux and usually having additional apertures over
which sample and reference specimens are placed.

3.1.4 irradiance, E, n—a radiometric term for the radiant
flux that is incident upon a surface (W·m−2).

3.1.5 near normal-hemispherical, adj—indicates irradiance
to be directional near normal to the specimen surface and the
flux leaving the surface or medium is collected over an entire
hemisphere for detection.

3.1.6 radiant flux,F, n—a radiometric term for the time rate
of flow of energy in the form of electromagnetic energy
(watts).

3.1.7 reflectance,r, n—the ratio of the reflected radiant flux
to the incident radiant flux.

3.1.8 solar, adj—(1) referring to radiometric quantities,
indicates that the radiant flux involved has the sun as its source,
or has the relative spectral distribution of solar flux, and (2)
referring to an optical property, indicates a weighted average of
the spectral property, with a standard solar spectral irradiance
distribution as the weighting function.

3.1.9 spectral, adj—( 1) for dimensionless optical proper-
ties, indicating that the property was evaluated at a specific
wavelength,l, within a small wavelength interval,Dl aboutl,
symbol wavelength in parentheses as L(350 nm), or as a

1 These test methods are under the jurisdiction of ASTM Committee E44 on
Solar, Geothermal, and Other Alternative Energy Sources and is the direct
responsibility of Subcommittee E44.05 on Solar Heating and Cooling Subsystems
and Systems.
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