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ISO/IEC 17025 CALIBRATION CERTIFICATE

CERTIFICATE NUMBER
PYRANOMETER MODEL
SERIAL NUMBER
CALIBRATION DATE
INSTRUMENT CLASS
CALIBRATION PROCEDURE

REFERENCE PYRANOMETER

REFERENCE PYRANOMETER
CALIBRATION PROCEDURE

CALIBRATION LOCATION

CUSTOMER

REMARKS

Delft, The Nethe

nds, 10 Magch 2025
0(«’/0

of calibration facility)

SRO00001052200195

SMP21-V

200195

10 March 2025

ISO 9060, Class A*

ISO 9847:2023 clause 6, type Al

Kipp & Zonen CMP 21 sn 110734 active from 01 January 2025
ISO 9846 par5

Delft
The Netherlands

OTT USA

22400 Davis drive suite 100
20164

Sterling

United States of America

Instrument condition:
The calibration item was received fully functional and did not show any erratic
behavior or irregularities during calibration.

Instrument changes after last calit:ration:
No

(in charge of test)
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ISO/IEC 17025 CALIBRATION CERTIFICATE

CERTIFICATE NUMBER SRO00001052200195

Calibration procedure

The indoor calibravion procedure fs based on a side by side comparison with a reference pyranometer under an arsificial sun. A lamyp is
positioned approximately 1.5 m ab the pyranometars producing av al beam Th ange and test pyrancmeter are urnted
horizontally on a table which can ro iance at the pyrancmeters i approcim y G00W/mt. During the calibration procedure the
referance and test pyranometer are interchanged to correct for any non-homeogeneity of the beam. Temperature during calibration: 22°Cx 2
o

Hierarchy of traceability

The meastrements have been executsd using standards for which the traceabiiity to nternational standards has been demenstrated rowards

the RvA.

The refarence pyranometer was compared with the sun and shy radiation as source undet clear sky conditions using th

shade method” 150 9846 paragraph . The measurements were parformed in Tabarnas, Spain (latitude: 37 04997, fangit
500m ahove sea level). Dates of measurements: 4-9 September 2024,

The receiver surface was pointed directly at the sun using a solar vracker During the
radiation intensities from 786 W/m® to 1060 W/m® with a mean of 1006 W/m® and tited diffuse radiation inter ram 86 WimP o 273

W/m? with a mean of 142 W/m?. The ambient temperature ranged from +23.7 °C to +36.4 °C with & mean of +31.6

The dirpct radiation on the reference pyranometer as obiained with the alternating-su-shade method was compared to YR e
the ahsolute cavity pyriieliometer PMOB SN 103, The PMOG s calibrated against the World Standard Group (WSG), maintamed at the WR(
Davos every International Pyvheliometer Comparison (PO, WER factor of PMOG: 009891 3 {rom the last [PC-2021)

amparisens, instrument received tilted <;!11’~R=

”,"ﬂlz} ig
wirhin the

This calibration provetd that the reference pyranometer has been stable and that the otiginal sensitivity 8,49 o/ (W/m™) + G.11
valid and will be applied {see PMOD calibration detais). Observed sensitivity differepcss between the consecutive years are we
calibration uncertainty.

PMOD calibration details: The ieference pyranometer
conditions usim; the “contizucus sun-and-shade ¢ wod”. The pyranoioeter was |
radiation ranged from 638 W/m® 1o 1195 Wim* with & mean of 874 W/m?. The solar zen ;
32.99 The ambiant mmpmaillre ranged from £12.6 °C 1o +26.2 °C with a mean of 423, Vily Ca!{lll"ill(sﬂ is based on 436
idual measurements. The readings of the are referred to the World Radior i i The estimated uncerrainty of the
WRR relative to Stis +0.3%. The obtained sensitivity valus and is expandsd un inty “}'%; { id ]
conditions and are8.49 = 011 pV/W/ it o measurerents were performed in Davaes (latitude 46,8143, longitude: 9 8458, a e 1558
m above sea fevell. Dates of measurements: 24, 30 Juns 1, 2 july 2015, Glebal radiation data were cﬁhls.at&eé from the direct solar radiation as
measured with the absolute cavity pycheliomerer PMOI (member of the WST., WRRE- factor: 0898623 from IPC 20100 and from the diffuse
racliation as measured with a continuous disk shaded pyranometer Kipp & Zonen CM22 5N 020659 (ventilated with heated ain

SENSITIVITY 10.40 pV/(W/m?) at normal incidence on horizontal pyranometer
UNCERTAINTY 0.15 pV/(W/m?) =1.42 %

justification of total instrument calibration uncertainty

The combined uncertainty of the result of the calibration is the positive “rost sum square” of the following components

1. The expanded uncerrainty due to randoim effects and instrumental entors during the calibration of the reference CMP 21 is 20.11/849 w
£1 3% (h=2) Sse traceability text

2. The expanded uncertainty of the transfer procedure {calibrs

ion by comparison) is estimated to be 20.5% kD).

3. The estimated uncertainty of the WRE relative to 51 20 "5‘3; fle=23.
The expanded uncerfainty is: 0 3% « 055 + 0.3%9 A28 (k=2).

The reported expanded uncertainty is based on the standard uncertainty of the measurement multiplied by a covera chthat the
coverage probability corresponds to approximately 95%. The standard uncertainty has been detarmined iy accordance with A 04/,

Motice

The calibration cartificate supsnlied with the instrument is valid at the date of fist use. Bven though rthe calibration certificate is dated relative
o manufacture, or recalibration, the instrument does not undergo any sensitivity changes whenp kept in the original packing

Instruments issued before October 2018 are classified conform to 150 9060:1990

Rya is member of the European Co-operation for Accreditation (EA} and is one of the signatories t A Multilateral Agresment (MLA) and

to-the LA Mutual Recognition Arrangement (MRA) for the mutual recognition of calibration cerr

atas,

Reproduction of the complete certificate is allowed. Parts of the certificate may only be produced with written approval of the calibration
laboratory.

This certificate Is lssued provided that the Raad voor Accreditatie does not assume any Habii
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