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SPECIAL NOTE

This National Voluntary Consensus Standard was developed under the auspices of the American Society of
Heating, Refrigerating and Air-Conditioning Engineers (ASHRAE). Consensus is defined as “substantial agree-
ment reached by concerned interests according to the judgment of a duly appointed authority, after a concerted
attempt at resolving objections. Consensus implies much more than the concept of a single majority but not
necessarily unanimity.” This definition is according to the American National Standards Institue (ANSI) of which
ASHRAE is a member.

ASHRAE obtains consensus through participation of its national and international members, associated
societies and public review.

ASHRAE Standards are prepared by a Project Committee appointed specifically for the purpose of writing
the Standard. The Project Committee Chairman and Vice-Chairman must be members of ASHRAE; while other
members may or may not be members, all must be technically qualified in the subject area of the Standard. Every
effort is made to balance the'concerned interests on all Project Committees.

The Manager of Standards of ASHRAE should be contacted for:

a. interpretation of the contents of this Standard.

b, participation in the next review of the Standard.

¢. offering constructive criticism for improving the Standard.
d. permission to reprint portions of the Standard.

ASHRAE INDUSTRIAL ADVERTISING POLICY ON STANDARDS

ASHRAE Standards are established to assist industry and the public by offering a uniform method of testing
for rating purposes, by suggesting safe practices in designing and installing equipment, by providing pro-
per definitons of this equipment and by providing other information which may serve to guide the industry.
The creation of ASHRAE Standards is determined by the need for them, and conformance to thermn is com-
pletely voluntary.

In referring to this Standard and in marking of equipment and in advertising, no claim shall be made,
either stated or implied, that the product has been approved by ASHRAE.

DISCLAIMER

ASHRAE uses its best efforts to promulgate standards for the benefit of the public in light of available in-
formation and accepted industry practices. However, ASHRAE does not guarantee, certify or assure the
safety or performance of any products, components or systems tested, designed, installed or operated
in accordance with ASHRAE's standards or that any tests conducted under its standards will be non-
hazardous or free from risk.
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for information purposes only.
FOREWORD

The purpose of this Standard is to describe a method
for measuring and reporting the solar optical properties of
sheet-like materials. These properties include spectral
transmittance, reflectance, and absorptance for wave-
lengths between 320 and 3000 nanometers and total radiant
and luminous transmittance and reflectance. This Standard
falls under the Standards Committee classification of stan-
dard method of measurement for test.

This Standard is a revision of the standard originally
published in 1973. The principal changes incorporated in
the revision of this Standard are associated with the addi-
tion of a method to determine the luminous (photometric)
transmittance, reflectance, and absorptance of sheet
materials. Also, more detailed information has been add-
ed to improve the accuracy and repeatability of the
measurement procedures. These revisions were necessary to
respond to increased interest in the daylighting perfor-
mance of sheet materials and improvements in sensing
elements used for tests.

1. PURPOSE

1.1 To develop a standard method for measuring and re-
porting the following solar optical properties of materials:
spectral transmittance, reflectance, and absorptance be-
tween 320 nm and 3000 nm in wavelength, and total radiant
and luminous transmittance and reflectance.

2. SCOPE

2.1 Procedure A of this method covers the measurment of
spectral absorptance, reflectance, and transmittance of
materials using spectrophotometers equipped with inte-
grating spheres. Procedure C of this method covers the
measurement of solar transmittance (terrestrial) of mate-
rials using a pyranometer, and enclosure, and the sun and
sky as the source of radiation.

2.2 Methods of computing solar-weighted radiant and
luminous properties from the measured spectral values are
specified in procedures A and B, which are applicable to
materials having both specular and diffuse optical proper-
ties. Except for transmitting sheet materials that are inho-
mogeneous, patterned, or corrugated, procedures A and B
of this method are preferred over procedures C, D, and E.

2.3 Procedure B describes the calculation of luminous
(photometric) transmittance and reflectance of materials
from spectral radiant transmittance and reflectance data,
or both, obtained from the performance of Procedure A of
this method.

2.4 Procedure C of this method allows measurement of
solar transmittance of materials in sheet form at normal
incidence and at angles other than normal incidence and is
applicable to transparent, translucent, textured, or pat-
terned sheet materials.

*National Bureau of Standards (NBS) changed its name to National Institute of
Standards and Technology.
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solar photometric transmittance of materials in sheet form.
Solar photometric transmittance is measured using a
photometer (illuminance meter) in an enclosure with the
sun and sky as the source of radiation, the enclosure and
method of test being specified in Procedure C. The purpose
of Procedure D is to specify a photometric sensor to be used
with Procedure C for measuring the solar photometric
transmittance of sheet materials containing inhomoge-
neities in their optical properties.

2.6 Procedure E covers the measurement of the solar radi-
ant and luminous reflectances at normal incidence, and at
other angles, of sheet materials that are opaque and which
may also be textured or patterned.

3. DEFINITIONS

radiant flux ®: the time rate of flow of radiant energy
(watts).

radiance at a point of a surface, E, = d®/dA: the quo-
tient of the flux incident on in element of a surface contain-
ing the point, by the area of that element, measured in watts
per square meter (W/m?).

spectral (adj): (1) for dimensionless optical properties,
indicating that the property was evaluated at a specific
wavelength, N, within a small wavelength interval, A\ about
A. Symbol wavelength in parenthesis, as L.(350 nm), oris a
function of wavelength, symbol L(A). (2) For a radiometric
quantity, the concentration of the quantity per unit
wavelength or frequency, indicated by the subscript lambda,
as L, = dL/dAat a specific wavelength. The wavelength at
which the spectral concentration is evaluated may be indi-
cated by the wavelength in parenthesis following the sym-
bol, L, (350 nm). Note: Standard solar spectral irradiance
distributions generally lie within the wavelength range from
300 to 3000 nm.

solar (adj.): (1) Referring to photometric or radiometric
quantities, indicates that the flux involved has the sun as a
source or as characteristic of the sun. (2) Referring to an
optical property, indicates a weighted average of the spec-
tral optical property, with a standard solar spectral irra-
diance distribution used as the weighting function.

luminous (photometric) (adj.): Referring to a radiometric
quantity, luminous indicates the weighted average of the
spectral radiometric quantity, with the product of the
photopic spectral luminous efficiency function' and the
standard solar spectral irradiance distribution? being the
weighting function.

illuminance: luminous (or photometric) irradiance

absorptance, c: theratio of the absorbed radiant flux to the
incident radiant flux.

radiant (or luminous) reflectance, p: the ratio of the re-
flected radiant (or luminous) flux to the incident radiant (or
luminous) flux.

radiant (or luminous) transmittance, r: the ratio of the
transmitted radiant (or luminous) flux to the incident
radiant flux.
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