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Calibration certificate Calibration mark 15140-01-00
Kalibrierschein Kalibrierzeichen 04/2021
A . This calibration certificate documents the
283’:,;}0" d 3D Sonic Anemometer traceability to national standards, which realize
the units of measurement according to the
Manufacturer Gill Instruments International System of Units (SI).
Hersteller UK-Hampshire S041 9EG The DAKKS is signatory to the multilateral
agreements of the European co-operation for
Type 1590-PK-020/W Accreditation (EA? a.nd of the 'International
Tyvp Laboratory Accreditation Cooperation (ILAC) for
the mutual recognition of calibration certificates.
Serial number 211101 The presented results relate only to the

Fabrikat/Serien-Nr. calibrated object. The user is obliged to have the

Customer Gill Instruments object recalibrated at appropriate intervals.

Auftraggeber UK-Hampshire S041 9EG Dieser Kalibrierschein dokumentiert die Riick-
fiihrung auf nationale Normale zur Darstellung
der Einheiten in Ubereinstimmung mit dem

Order No. M52803 : N
Auftragsniummer In'ternat/ona.len Elnhelte'nsystem (Sl). '
Die DAkKS ist Unterzeichner der multilateralen
Project No. VT210334 Ubereinkommen der European co-operation for
Projektnummer ' Accreditation (EA) und der International
Laboratory Accreditation Cooperation (ILAC) zur
'Izlumber °f. pages 5 gegenseitigen Anerkennung der Kalibrierscheine.
nzahl der Seiten i X . )
Die dargestellten Ergebnisse beziehen sich nur
Date of Calibration 06.04.2021 auf den kalibrierten Gegenstand. Fiir die
Datum der Kalibrierung Einhaltung einer angemessenen  Frist  zur
Wiederholung der Kalibrierung ist der Benutzer
verantwortlich.

This calibration certificate may not be reproduced other than in full except with the permission of the issuing laboratory.
Calibration certificates without signature are not valid. This calibration certificate has been generated electronically.

Dieser Kalibrierschein darf nur vollsténdig und unverédndert weiterverbreitet werden. Ausziige oder Anderungen bediirfen der
Genehmigung des ausstellenden Kalibrierlaboratoriums. Kalibrierscheine ohne Unterschrift haben keine Giiltigkeit. Dieser
Kalibrierschein wurde elektronisch erzeugt.

Date Head of the calibration laboratory Person in charge
Datum Leiter des Kalibrierlaboratoriums Bearbeiter

06.04.2021 ‘ 0,11;7 S M’

Dipl. Phys. Dieter Westermann Kai Schuster, B. Eng.
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Calibration object
Kalibriergegenstand

Calibration procedure
Kalibrierverfahren

Place of calibration
Ort der Kalibrierung

Test conditions
Messbedingungen

Ambient conditions
Umgebungsbedingungen

Measurement uncertainty
Messunsicherheit

Additional remarks
Zusdtzliche Anmerkungen

3D Sonic Anemometer

IEC 61400-12-1:2017

Wind tunnel 2 of Deutsche WindGuard Wind Tunnel Services GmbH, Varel

wind tunnel area 10000 cm?
anemometer frontal area 220 cm?

diameter of mounting pipe 0.0 mm no mounting
blockage ratio g 0.022 [-]

software version 9.1.0

Y Due to the special construction of the test section no blockage correction is necessary.

air temperature (20.7+0.4)°C—-(21.0+0.4)°C
air pressure (1005.9 £ 0.4) hPa—(1006.2 + 0.4) hPa
relative air humidity (29.7 £5.0) % —(30.0 £ 5.0) %

The expanded uncertainty assigned to the measurement results is obtained by
multiplying the standard uncertainty by the coverage factor k=2. It has been
determined in accordance with EA-4/02 M: 2013. The value of the measurand
lies within the assigned range of values with a probability of 95%.

The reference flow speed measurement is traceable to the German NMI
(Physikalisch-Technische Bundesanstalt) standard for flow speed. It is realized
by using a PTB owned and calibrated Laser Doppler Anemometer (Standard
Uncertainty 0.2 %, k=2)

Orientation: 180°
North alignment via transducer support arm

Revision 0
Revision
Deutsche WindGuard Wind Tunnel Services GmbH DEUTSCHE

Oldenburgerstr. 65, D-26316 Varel

WINDGUARD
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Calibration result

Kalibrierergebnis
Reference Combined Test item Test item Test item
Air velocity Unc Speed Direction Vertical
m/s m/s m/s deg m/s
3.903 0.040 3.847 180.000 -0.032
5.909 0.040 5.824 180.000 -0.051
7.971 0.040 7.865 180.000 -0.071
9.983 0.040 9.852 180.000 -0.080
12.011 0.048 11.848 180.000 -0.081
13.944 0.056 13.741 180.000 -0.085
15.979 0.064 15.741 180.000 -0.087
15.048 0.060 14.823 180.000 -0.085
13.006 0.052 12.813 180.000 -0.086
10.987 0.044 10.831 180.000 -0.082
8.952 0.040 8.823 180.000 -0.071
6.950 0.040 6.844 180.000 -0.059
4.910 0.040 4.821 180.000 -0.047
Statistical analysis Slope 1.01463 (m/s)/(m/s) £0.00067 (m/s)/(m/s)
Offset 0.0010 m/s £0.007 m/s
Standard error (Y) 0.010 m/s

Remarks

Correlation coefficient 0.999998

The calibrated sensor complies with the demanded
linearity of MEASNET

Deutsche WindGuard Wind Tunnel Services GmbH
Oldenburgerstr. 65, D-26316 Varel

DEUTSCHE

WINDGUARD
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Graphical representation of the result
Grafische Darstellung des Ergebnisses

Calibration No: 2121063; 211101;
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Testitem Speed / m/s
Calculated output at 10 m/s: 9.855 m/s
#  Reference Airvelocity +  Residuals

Photo of the measurement setup
Foto des Messaufbaus

06.04.2021 Cal. No.: 2121063 SN: 211101

Remark: The proportions of the set-up may not be true to scale due to imaging geometry.

Deutsche WindGuard Wind Tunnel Services GmbH DEUTSCHE

Oldenburgerstr. 65, D-26316 Varel WINDGUARD
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Sensor config during calibration
Sensorkonfiguration wdhrend der Kalibrierung

Serial Number : W211101
---- SW VERSION

Anemometer Firmware Version: 2329-701

---- HW DETAILS OF ANEMOMETER

Detected Anemometer Class : WindMaster 20Mhz
Number of AXIS on this unit : 3

DAC resolution of attached unit : 12

Number of DAC channels : 0

Maximum sampling rate : (8) P8 20 Hz .

---- USER CONFIGURATION OF ANEMOMETER -----=--========nn=mo-
Baud Rate : 19200

Output Message Format : M2 Polar

Output Message Velocity Units : m/s

Output Message Terminator : <cr><If>

Retries : ON

Instantaneous Sampling : OFF

Factory Calibration : ON

Physical Communications : Auto

Resolution settings : Normal resolution
Alignment settings : North to spar

Averaging settings : Averaging inactive

Output rate : P11 Hz

Polar angle minimum magnitude: 0.050 m/s
Power-On Message : Display Power On Message
ASCIl Format : Comma Separated (CSV)

SOS and Sonic Temperature display : Neither
Analogue output scaling : 5m/s

Unit Identifier : 'Q’

Synchronised Polling : Off

- End of document / Ende des Dokuments -

Deutsche WindGuard Wind Tunnel Services GmbH DEUTSCHE

Oldenburgerstr. 65, D-26316 Varel WINDGUARD



Test Report issued under the responsibility of:

DEUTSCHE

WINDGUARD

IEC 61400-12-1 Annex F
Anemometer Calibration Certificate

TEST REPORT

IECRE Report Number.................... :

IECRE.WE.TR.AC.21-19007-R0

RETL Calibration Certificate. ........ 2121063
Date of issue.......cccceveeemrrccemrrcccnnnnns : 06.04.2021
RE Testing Laboratory.........cccceeu.. :  Deutsche WindGuard Wind Tunnel Services GmbH
(Name & Address) D-26316 Varel
Applicant........ccceeeerrveeinriennccennnnnns Gill Instruments
(Name & Address) UK-Hampshire S041 9EG
Test item description ......c.ccccveenneus 3D Sonic Anemometer
Manufacturer.......c..cceccceerccmrnccnnneees Gill Instruments
Model/Type reference .........ccoerreneen 1590-PK-020/W
Ratings / Serial number ................. 211101
Tested by (name, function, signature) Printed name/function Signature
LT LT T T YUCAU SR U G E P S e Kai S(:huster, B. Eng.

Operator SM
Approved by (name, function, Printed name/function Signature

G100 171 (1] (- ) R —————— :

Dipl. Phys. Dieter Westermann
Head of calibration laboratory

. Ul psge—

Copyright © 2018 IEC System for Certification to Standards relating to Equipment for use in
Renewable Energy applications (IECRE System). All rights reserved.

This publication may be reproduced in whole or in part for non-commercial purposes as long as the IECRE is acknowledged as
copyright owner and source of the material. IECRE takes no responsibility for and will not assume liability for damages resulting
from the reader's interpretation of the reproduced material due to its placement and context.

If this Test Report Form is used by non-IECRE members, the IECRE logo and the IECRE report

number shall be removed.

This report is not valid as a Test Report unless signed by an approved RE Testing Laboratory.

General disclaimer:

The test results presented in this report relate only to the object tested.
This report shall not be reproduced, except in full, without the written approval of the Issuing RE Testing
Laboratory (RETL). The authenticity of this Test Report and its contents can be verified by contacting the

RETL, responsible for this Test Report.

Page 1 of 1



