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National foreword
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Introduction

Defining periods of natural weathering, accelerated natural weathering, artificial accelerated weathering
or artificial accelerated irradiation exposure solely in terms of time ignores the effects caused by
variation in the spectral irradiance of the light source and the effects of moisture and/or temperature
differences between different exposure tests. Defining periods of natural weathering exposure in terms
of total solar radiant exposure has been shown to be useful for comparing results for these exposures
conducted at different times at the same location. However, it is also important to monitor solar
ultraviolet radiant exposure for natural weathering exposures and the ultraviolet radiant exposure in
artificial accelerated weathering or artificial accelerated irradiation exposures.

Two approaches to the measurement of ultraviolet radiation are commonly used. The first is-to.use a
physical standard, i.e. to expose a reference material that shows a change in property in proportion to
the dose of incident UV radiation. The preferred approach is to use a radiometer that responds to the
ultraviolet. This document deals with this approach. It recommends important characteristics for the
instruments used and provides guidance for the selection and use of these radiometers.
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51  normalized spectral response

1 centrewavelength [CW)
2 full width at half maximum (FWHM)
3 cut-on wavelength
4 cut-off wavelength
Figure 1 — UV radiometer spectral response
3.8

cut-on wavelength
wavelength at which the transmittance‘has increased to 5 % of peak transmittance when geing from
the short-wavelength blocking region towards the transmitting region

Note 1 to entry: See point 3 in Figure1.

39

detector

photoreceptor, forming part of a radiometer, that converts incident radiation into an electrical signal
for the purpose of determining the irradiance of a surface

3.10

diffuse solar radiation

total of the sky- and (if within the field of view) ground-reflected radiation within the 2m steradian
field of wview of a plane surface, excluding the radiation from within the 5° to 6° solid angle centred on
the sun's disc

Note 1 to entry: See 3.11.

@ 150 2017 - All rights reserved 3






BS 150 9370:2017
1S0 9370:2017(E)

3.20

spectral irradiance

E3

irradiance per wavelength interval

Note 1 to entry: It is typically reported in watts per square metre per nanometre (W-m-2.nm-1),

3.21

long-pass filter

filter that transmits wavelengths longer than’ the cut-on wavelength while rejecting shorter
wavelengths, and characterized by a sharp transition from minimum to maximum transmittance

3.22
narrow-band
characteristic of interference filters with a full width at half maximum (3.15) of no more than 20 nm

Note 1 to entry: In narrow-band filters of the same type, the reproducibility of the centre wavelength and the
FWHM will normally be within #2.nm.

3.23
passband
{in a bandpass filter} wavelength interval between cut-on and cut-off

Note 1 to entry: SeeFigure 1.

3.24
peak wavelength
wavelength at maximum transmittance

Mote 1 to entry: The peak wavelength is not necessarily the same as the centre wavelength (see Figure 1).

3.25
pyranometer
radiometer used to measure global solar irradiance (or, if inclined, hemispherical solar irradiance)

3.26
pyrheliometer
radiometer used to measure the direct normal solar radiation

3.27

radiant exposure

H

time integral of irradiance

Note 1 to entry: Itis measured in joules per square metre (J-m-2).

3.28

radiometer

instrument for measuring electromagnetic radiation, consisting of a detector, any necessary filters and
diffusers, and a signal-processing device

3.29

reference radiometer

instrument used to realize a standard measurement value with respect to a recognized radiation scale
(e.g. the World Radiation Reference spectral irradiance scale) with a stated path of traceability to
recognized standards and a stated measurement uncertainty

Note 1 to entry: A reference radiometer is used only to calibrate other radiometers by comparison, substitution
or another direct relationship.
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Annex B
(informative)

Spectral mismatch of selective filter radiometers

Selective filter radiometers consist of a sensor, appropriate filter(s) and, normally, a cosine receptor.

An idealized filter radiometer would have a rectangular-shaped sensitivity, with no spectral sensitivity
below a cut-on wavelength, a constant spectral sensitivity in the transition range, and no sensitivity
above a cut-off wavelength. But such filter radiometers do not exist in reality.

The spectral sensitivity of real selective filter radiometers approximately has a Gaussian shape. They
are also described by the term full width at half maximum (FWHM), as well as their cut-on and cut-off
wavelengths and peak wavelength. For broad-band UV filters radiometers, FWHM is typically between
20 nm and 70 nm, measuring in the 300 nm to 400 nm range (e.g. see Figure B.1).
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idealized spectral sensitivity of selective (UV) filter radiometer (does not exist in reality)
typical spectral sensitivity of a selective (UV] filter radiometer

cut-on wavelength of the selective (UV) filter radiometer

cut-off wavelength ofthe selective (UV) filter radiometer

FWHM of the selective (UV] filter radiometer

[ R e

Figure B.1 — Spectral sensitivity of a selective (UV) filter radiometer

The correct irradiance value Eyy is the wavelength integral (frome.g. 250 nm to 400 nm) of the spectral
irradiance to be measured, per definition. Examples for three different spectral irradiances are given

in Figure B.2.
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X wavelength (nm)

¥ spectral irradiance (W-m-2:-nm-1)

1  spectral irradiance of the calibration radiation source

2 spectral irradiance of a radiation source to be measured (simulation of direct solar radiation)

3 spectral irradiance of a radiation source to be measured (simulation of solar radiation behind window glass)

NOTE . Euv (1) =50,23 Wm-2; Eyy (2) = 50,17 W-m-2; Eyy (3) = 50,00 W-m-2,
Figure B.Z — Spectral irradiance to be measured, as well as correct irradiance values Eyy

During measurement, spectral irradiance to be measured is weighted by the spectral sensitivity of
the selective (UV) filter radiometer (Figure B.1), resulting in an effective spectral irradiance for the
filter radiometer (Figure B.3). The wavelength integral of this effective spectral irradiance gives the
indicated irradiance value Eyyind,
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Key

X wavelength (nm)

Y effective spectral irradiance (arbitrary units)

effective spectral irradiance of the calibration radiation source

effective spectral irradiance of a radiation seurce to be measured (simulation of direct solar radiation)

W o=

effective spectral irradiance of a radiation source to be measured (simulation of solar radiation behind
window glass)
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NOTE  Eyyind (1) = 50,23 W-m2; Eyyind (2) = 47,25 W-m-2; Eyyind (3) = 39,98 W-m<2,

Figure B.3 — Effective spectral irradiance, as well as indicated irradiance values Eyjy ind

During the calibration process, the indicated irradiance value Eyyindis adapted to the correctirradiance
value Eyy, just for the calibration radiation source. For each spectral irradiance that deviates from that
of the calibration radiation source, the indicated (measured]) value differs from the correct values,
depending on the typically unknown spectral sensitivity-of the selective (UV) filter radiometer.

Deviations are given in Table B.1, for the chosen examples.

Table B.1 — Deviations due to the spectral mismatch for the spectral irradiances in Figure B.2,
measured with a typical selective (UV) filter radiometer (spectral sensitivity according

to Figure B.1)
Figure Correct UV Indicated (measured) UV Deviation (due to spectral
B.2 irradianceE)y irradiancef|yind mismatch)
curve in W-m-2 | in Wem-2 in Wm-2 in %
1 50,23 J 50,23 0,00 0,0
2 50,17 ] 47,25 2,92 58
3 50,00 ] 39,98 10,02 20
NOTE A broad-band filter radiometer with a spectral sensitivity different from that in Figure B.1 results in

other deviations:

An effective way to minimize spectral mismatch is to calibrate the radiometer using a calibration light
source that has a spectral irradiance in good accordance with the spectral irradiance of the light source
to be measured, over the range being measured.
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