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1. Scope

1.1 This guide provides guidance and recommended prac-
tices for evaluating uncertainties when calibrating and per-
forming outdoor measurements with pyranometers and pyrhe-
liometers used to measure total hemispherical- and direct solar
irradiance. The approach follows the ISO procedure for evalu-
ating uncertainty, the Guide to the Expression of Uncertainty in
Measurement (GUM) JCGM 100:2008 and that of the joint
ISO/ASTM standard ISO/ASTM 51707 Standard Guide for
Estimating Uncertainties in Dosimetry for Radiation
Processing, but provides explicit examples of calculations. It is
up to the user to modify the guide described here to their
specific application, based on measurement equation and
known sources of uncertainties. Further, the commonly used
concepts of precision and bias are not used in this document.
This guide quantifies the uncertainty in measuring the total (all
angles of incidence), broadband (all 52 wavelengths of light)
irradiance experienced either indoors or outdoors.

1.2 An interactive Excel spreadsheet is provided as adjunct,
ADJGO021317. The intent is to provide users real world
examples and to illustrate the implementation of the GUM
method.

1.3 The values stated in SI units are to be regarded as
standard. No other units of measurement are included in this
standard.

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.

1.5 This international standard was developed in accor-
dance with internationally recognized principles on standard-
ization established in the Decision on Principles for the
Development of International Standards, Guides and Recom-
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mendations issued by the World Trade Organization Technical
Barriers to Trade (TBT) Commiittee.

2. Referenced Documents

2.1 ASTM Standards:*

E772 Terminology of Solar Energy Conversion

G113 Terminology Relating to Natural and Artificial Weath-
ering Tests of Nonmetallic Materials

G167 Test Method for Calibration of a Pyranometer Using a
Pyrheliometer

Guide for Estimating Uncertainties in Dosimetry for Radia-
tion Processing

2.2 ASTM Adjunct:?
ADJGO021317 CD Excel spreadsheet- Radiometric Data Un-
certainty Estimate Using GUM Method

2.3 ISO Standards®

ISO 9060 Solar Energy—Specification and Classification of
Instruments for Measuring Hemispherical Solar and Di-
rect Solar Radiation

ISO/IEC Guide 98-3 Uncertainty of Measurement—Part 3:
Guide to the Expression of Uncertainty in Measurement
(GUM:1995)

ISO/IEC JCGM 100:2008 GUM 1995, with Minor
Corrections, Evaluation of Measurement Data—Guide to
the Expression of Uncertainty in Measurement

3. Terminology

3.1 Standard terminology related to solar radiometry in the
fields of solar energy conversion and weather and durability
testing are addressed in ASTM Terminologies E772 and G113,
respectively. Some of the definitions of terms used in this guide
may also be found in ISO/ASTM 51707.

3.2 Definitions of Terms Specific to This Standard:

2 For referenced ASTM standards, visit the ASTM website, www.astm.org, or
contact ASTM Customer Service at service @astm.org. For Annual Book of ASTM
Standards volume information, refer to the standard’s Document Summary page on
the ASTM website.

3 Available from International Organization for Standardization (ISO), ISO
Central Secretariat, BIBC II, Chemin de Blandonnet 8, CP 401, 1214 Vernier,
Geneva, Switzerland, http://www.iso.org.

Copyright © ASTM International, 100 Barr Harbor Drive, PO Box C700, West Conshohocken, PA 19428-2959. United States


https://doi.org/10.1520/E0772
https://doi.org/10.1520/G0113
https://doi.org/10.1520/G0113
https://doi.org/10.1520/G0167
https://doi.org/10.1520/G0167
https://doi.org/10.1520/51707
https://doi.org/10.1520/51707
http://www.astm.org/COMMIT/COMMITTEE/G03.htm
http://www.astm.org/COMMIT/SUBCOMMIT/G0309.htm

