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LABORATORIO

BARLOVENTO CHILE LIMITADA
RUT: 76.255.079-2
C/ Lo Fontecilla 201 Of. 425

Las Condes (SANTIAGO DE CHILE) CHILE

Correo electrénico: chile@barlovento-recursos.com

Web: www.barlovento-recursos.com

CLIENTE

SUBSECRETARIA DE ENERGIA
Av. Libertador O'Higgings N° 1.449 piso 13 y 14, Edificio Downtown I, comuna de
Santiago, Regién Metropolitana de Santiago.

METODO

Toma de datos para la evaluacién del potencial edlico segun:

Norma UNE 500520:2002.

ANEXO G de la norma IEC 61400-12-1:2005.

MEASNET “Evaluation of site-specific wind conditions. V.1 ]
FGW “Part 6: Determination of wind potential and energy yields. Rev.7 ]
GENERAL

PROYECTO M18-005BRChi Campariias de medidas metereoldgicas en D09-T1

ALTURA 108.00 m

ACTIVIDAD Instalacion FECHA DE ACTIVIDAD | 31/12/2018
REALIZADO POR | Janeth Ticse

POBLACION Taltal PROVINCIA (PAIS) Antofagasta (Chile)
HORA LOCAL 12:45 (UTC-4) HORA LOGGER 16:45 (UTC)
CONTROL DE VERSIONES

VERSION | FECHA NOMBRE VERSION ANULADA

Realizado por: Janeth Ticse
Cargo: Técnico de ensayo
Fecha del informe: 02-01-2019

Autorizado por: David Fernandez
Cargo: Gerente General

El presente informe no podra ser reproducido parcialmente salvo con el consentimiento

escrito del Laboratorio. En cualquier caso, la reproduccién del presente informe carece del
tratamiento de copia controlada.
Los resultados contenidos en este informe son validos para el emplazamiento y el periodo

indicados.
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CONFIGURACION ACTUAL
. . o . Altura | Orientacion N° Slope Offset Cabecero .

Equipo Marca/Modelo Codigo N° Serie (m) Brazo (1) Calibracion Canal programado | programado datos Medida
Anemémetro 1 | Vector/ A100 LK | ACA2694 |  18307-GAKF | 110.50 - 28235AC c1 0.05040 0.17851 Ane110m | 8.34 m/s
Anemémetro 2 | Vector/ A100 LK | ACA2695 | 18303-GAKB  [108.50|  117° 28230AC c2 0.05071 0.17241 Ane108m | 8.13m/s
Anemémetro 3 | Vector/ A100 LK | ACA2696 | 18304-GAKC | 80.00 117° 28231AC c3 0.05068 0.13695 AneS8Om | 8.40 m/s
Anemémetro 4 | Vector/ A100 LK | ACA2697 | 18305-GAKD | 50.00 119° 28233AC c4 0.05047 0.16828 Ane50m 10.5 m/s
Anemémetro 5 | Vector/ A100 LK | ACA2698 | 18306-GAKE | 20.30 119° 28234AC Cc5 0.05072 0.14446 Ane20m 10.4 m/s
Veleta 1 NRG/#200P | VTA1386 | 179900021210 [108.30|  297° - SE1 360 117° Vane108m 213 °
Veleta 2 NRG/#200P | VTA1390 | 179900021388 | 20.10 299° - SE2 360 119° Vane20m 208 °
Piranémetro K'p&f/‘lf;é”e/ PIR0063 182942 10.60 0° 017781182942 | DIFF2 | 1000/12.91 0 Pira 1210 W/m2
Barémetro NRG/BP20 | SPR0606 180518657 6.00 - - DIFF3 0.2179 104.7 Barom 791 hPa
$§;S°;ratura 1| Elekironik/ DIFF4 0.025 -45.00 Temp108m | 22.9°C
Sens‘;r EE210 STM0818 | 18331300164907 | 106.90 - N90226544
oo 1 DIFF5 0.0625 -25.00 RH108m 14.41 %
'?:;S;;ratura ) E'E'I‘Et;r(‘)'k/ STM0819 | 18341300002038 | 40.00 ; N90226567 | DIFF6 |  0.025 -45.00 TempdOom | 236°C
?ggsoératura 3| Elekironik/ DIFF7 0.025 -45.00 Temp5m 24.9 °C
Senspor EE210 STMO0820 | 183413000017EE | 6.00 - N90226564
Homedad 2 DIFF8 0.0625 -25.00 RH5m 12.81 %

El presente informe no podra ser reproducido parcialmente salvo con el consentimiento escrito del Laboratorio. En cualquier caso, la reproduccion del
presente informe carece del tratamiento de copia controlada.
Los resultados contenidos en este informe son validos para el emplazamiento y el periodo indicados.
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CONFIGURACION ACTUAL

. . . Altura | Orientacion N° Slope Offset Cabecero .
[+
Equipo Marca/Modelo Codigo N°® Serie (m) Brazo (1) Calibracion Canal programado | programado datos Medida

Resistencia 1 V'Shagg%CKoz RST0447 ] 5.70 ; ] DIFF4 250 0 ] ]
Resistencia 2 ViSha%%CKOZ RST0088 ; 5.70 - ; DIFF5 100 0 ; ;
Resistencia 3 V'Sha%’g%CKOZ RST0443 - 5.70 - - DIFF6 250 0 - -
Resistencia 4 ViSha%’g%CKOZ RST0436 - 5.70 - - DIFF7 250 0 - -
Resistencia 5 V'Sha%%CKOZ RST0084 ] 5.70 ; ] DIFF8 100 0 ] ]
Sist. Campbell
Adquisicion Scientific/ SADO0634 | E15305-E10589 5.70 - - - - - - -
datos CR1000

Lista de equipos calefactados:

(1) En las orientaciones de los brazos NO esta considerada la declinacién magnética.

(2) Promedio de almacenamiento de datos: 10min. Frecuencia de muestreo: 1Hz. Software: LoggerNet 4.3

El presente informe no podra ser reproducido parcialmente salvo con el consentimiento escrito del Laboratorio. En cualquier caso, la reproduccion del
presente informe carece del tratamiento de copia controlada.
Los resultados contenidos en este informe son validos para el emplazamiento y el periodo indicados.
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OFFSET PROGRAMADO VELETAS

Orientacion de

Equipos Orientacion del veleta sobre Offset Declinacion Offset
quip brazo (2) brazo calibracion magnética programado (1)

VTA1386 297° 180° - 3.25° W 113.75°

VTA1390 299° 180° - 3.25° W 115.75°

(1) La direccion registrada por las veletas esta referenciada al norte geogréfico.
(2) La orientacion de los brazos esta referida al norte magnético.

La muesca de las veletas de los 02 niveles de medicion se encuentra en la misma direccién
del brazo de montaje orientada hacia la torre.

EQUIPOS AUXILIARES

Altura

Equipos Marca/Modelo Caédigo N° Serie (m) Medida
Sim Card Entel / 128Kb - 89560100000894100847 5.70 -
Fuente de Curtiss / CT12440 | FAL0O039C : 570 | 137V
alimentacion
Panel solar Morningsun Solar/ | psoooasc MS1881610 11.00 | 21.8V
Regulador Steca / Solsum 8.8F REG0064 - 5.70 -
Baliza 1 Carmanah/ OL4 - 1470477482 106.00 -
Baliza 2 Carmanah/ A650 - 1360035301 55.00 -
Modem Cinterion/ BGS2T MODO0242 356449063485436 5.70 -
Placa - PAR064C - 5.70 -
. Schneider Electric
Armario /PLM64 ARMO0021C - 5.70 -
Opaniel / MTX Yagui

Antena GSM5 AGS0186 - 7.50 -
TORRE
INSTALADOR |CBB Constructora Orientacion lado (vértice) (1) |117° (207°)
Codigo - Marca/Modelo |Celosia Altura 108.00m + 0.10m (base)

Tramo Seccion Lado/Diametro (mm) t Ct Observaciones

0—-108m Triangular 550 - - -

(1) En las orientaciones NO esta considerada la declinacion magnética.

El presente informe no podra ser reproducido parcialmente salvo con el consentimiento

escrito del Laboratorio. En cualquier caso, la reproduccién del presente informe carece del
tratamiento de copia controlada.
Los resultados contenidos en este informe son validos para el emplazamiento y el periodo
indicados.
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BRAZOS SOPORTE
Cédigo del Céd_igo/s Tr:amo Tra[no _ Distancia Distancia vertical
brazo ) equipo/s horizontal vertical horizontal sensor- se_nsor-tramo
instalado/s (mm) (mm) torre (mm) horizontal (mm)
BSP0O1 ACA2694 . e : 2400
BSL001 ACA2695 3600-040 | 770 - @25 2900 1000
BSL003 ACA2696 3600-040 | 770 - @25 2900 1000
BSL005 ACA2697 3600-040 | 770 - @25 2900 1000
BSL002 ACA2698 3600-040 | 770 - @25 2900 1000
BSL004 VTA1386 | 3600-040 | oy oy 2900 1000
BSLO006 VTA1390 | 3600-040 | oy 020/ 2900 1000
BSL007 PIR0063 1200-140 - 800 -
Equipo Auxiliar
|
VERIFICACION EN INSPECCION
Sistema de alimentacion Estructura de la torre
Tensioén de salida del panel solar 21.8V Verticalidad de la torre Sl
Tension de alimentacion de las baterias  |13.7V Tension de vientos de amarre Sl
Par de apriete de elementos de fijacion NO
Corrosion de elementos NO

Orientacion de brazos soporte Sl

Horizontalidad/verticalidad de brazos soporte| Sl

OBSERVACIONES

El presente informe no podra ser reproducido parcialmente salvo con el consentimiento

escrito del Laboratorio. En cualquier caso, la reproduccién del presente informe carece del
tratamiento de copia controlada.
Los resultados contenidos en este informe son validos para el emplazamiento y el periodo

indicados.
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DESCRIPCION EMPLAZAMIENTO

COORDENADAS LEIDAS ) .
(X, Y, ALTITUD) 0399752, 7236880, 2075m |HUSO: |19J |DATUM: \WGS84

COORDENADAS DE HUSO:

REFERENCIA (X, Y, ALTITUD) | DATUM:

DESCRIPCION DE OBSTACULOS

TIPO DE OBSTACULO |COORDENADAS DESCRIPCION

No -

Plano Emplazamiento. 14/12/2014 (Fuente: Google Earth)

El presente informe no podrd ser reproducido parcialmente salvo con el consentimiento
escrito del Laboratorio. En cualquier caso, la reproduccién del presente informe carece del
tratamiento de copia controlada.

Los resultados contenidos en este informe son validos para el emplazamiento y el periodo
indicados.
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| FOTOGRAFIAS

Fotografia desde la torre, direccion Norte.

Fotografia desde la torre, direccion Noreste.

El presente informe no podrd ser reproducido parcialmente salvo con el consentimiento
escrito del Laboratorio. En cualquier caso, la reproduccién del presente informe carece del
tratamiento de copia controlada.

Los resultados contenidos en este informe son validos para el emplazamiento y el periodo
indicados.
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Fotografia desde la torre, direccion Este.

Fotografia desde la torre, direccion Sureste.

El presente informe no podrd ser reproducido parcialmente salvo con el consentimiento

escrito del Laboratorio. En cualquier caso, la reproduccién del presente informe carece del
tratamiento de copia controlada.
Los resultados contenidos en este informe son validos para el emplazamiento y el periodo

indicados.
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Fotografia desde la torre, direccion Sur.

Fotografia desde la torre, direccion Suroeste.

El presente informe no podrd ser reproducido parcialmente salvo con el consentimiento

escrito del Laboratorio. En cualquier caso, la reproduccién del presente informe carece del
tratamiento de copia controlada.
Los resultados contenidos en este informe son validos para el emplazamiento y el periodo

indicados.
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Fotografia desde la torre, direccion Oeste.

Fotografia desde la torre, direccion Noroeste.

El presente informe no podrd ser reproducido parcialmente salvo con el consentimiento

escrito del Laboratorio. En cualquier caso, la reproduccién del presente informe carece del
tratamiento de copia controlada.
Los resultados contenidos en este informe son validos para el emplazamiento y el periodo

indicados.




PE(L)08-FO3_Rev.07

A - -
/ G INFORME DE INSTALACION EN

2 M18-005BRChi Rev.: 00
barlovento ‘K TORRE METEOROLOGICA | Rev

chile Itda. Pagina 12 de 65

Fotografia desde base de torre hacia el norte

Fotografia brazos soportes laterales (anemémetros)

El presente informe no podrd ser reproducido parcialmente salvo con el consentimiento
escrito del Laboratorio. En cualquier caso, la reproduccién del presente informe carece del
tratamiento de copia controlada.

Los resultados contenidos en este informe son validos para el emplazamiento y el periodo
indicados.
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Fotografia brazos soportes laterales (veletas)

Fotografia nivel bajo de torre hacia el sur

El presente informe no podrd ser reproducido parcialmente salvo con el consentimiento
escrito del Laboratorio. En cualquier caso, la reproduccién del presente informe carece del
tratamiento de copia controlada.

Los resultados contenidos en este informe son validos para el emplazamiento y el periodo
indicados.
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Fotografia nivel medio bajo de torre hacia el sur

Fotografia nivel medio superior de torre hacia el sur

El presente informe no podrd ser reproducido parcialmente salvo con el consentimiento

escrito del Laboratorio. En cualquier caso, la reproduccién del presente informe carece del
tratamiento de copia controlada.
Los resultados contenidos en este informe son validos para el emplazamiento y el periodo

indicados.
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Fotografia nivel alto de torre hacia el sur

Fotografia nivel alto y medio superior de torre hacia el sur

El presente informe no podrd ser reproducido parcialmente salvo con el consentimiento
escrito del Laboratorio. En cualquier caso, la reproduccién del presente informe carece del
tratamiento de copia controlada.

Los resultados contenidos en este informe son validos para el emplazamiento y el periodo
indicados.
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Fotografia nivel medio superior y medio inferior de torre hacia el sur

Fotografia nivel medio inferior y bajo de torre hacia el sur

El presente informe no podrd ser reproducido parcialmente salvo con el consentimiento

escrito del Laboratorio. En cualquier caso, la reproduccién del presente informe carece del
tratamiento de copia controlada.
Los resultados contenidos en este informe son validos para el emplazamiento y el periodo

indicados.
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Fotografia del armario.

El presente informe no podrd ser reproducido parcialmente salvo con el consentimiento
escrito del Laboratorio. En cualquier caso, la reproduccién del presente informe carece del
tratamiento de copia controlada.

Los resultados contenidos en este informe son validos para el emplazamiento y el periodo
indicados.
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Fotografia de la torre completa hacia el sur

El presente informe no podrd ser reproducido parcialmente salvo con el consentimiento

escrito del Laboratorio. En cualquier caso, la reproduccién del presente informe carece del
tratamiento de copia controlada.
Los resultados contenidos en este informe son validos para el emplazamiento y el periodo

indicados.
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| CERTIFICADOS DE CALIBRACION

ACA2694
CERTIFICADO DE CALIBRACION

Certificate of Calibration
Y,
S Py

SN="% Nomero  28235AC
flac-wra E C Bomthe
% //;_:?\\\\ CALIBRACION Pagina 1 de 5 paginas

N®134/LC10.095 FPage 1 of 5 pages

Instituto Universitario de Microgravedad "Ignacio Da Riva”

Laboratorio de Calibracién en Tunel Aerodinamico, LAC, IDR/UPM

E.T.S.l. Aeronautica y del Espacio

Plaza del Cardenal Cisneros, 3, E-28040 Madrid ﬁd DD
Tel.: 91 336 63 53, Fax: 91 336 63 63

http:/fiwww.idr.upm.es, email: lac.idr@upm.es

OBJETO Cup Anemometer

Item

MARCA VECTOR INSTRUMENTS
Mark

MODELO A100LK

Model

IDENTIFICACION 18307, cupset GAKF

Identification

SOLICITANTE BARLOVENTO RECURSOS NATURALES, S.L.
Applicant C/ Pintor Sorolla, 8, 1° A
26007 Logrono, La Rioja

FECHA DE CALIERACION October 31, 2018
Dats of Calibration

Signalarios autorizados Fecha de emision: November 5, 2018
Authorized signatories Date of issue

Firmado digitalmente por VEGA RAMIRO ENRIQUE - 02642109F

Fecha: 2018.11.05 09:34:53 +01'00' IDR

clit
Direccian Técnica

Technical Direction Sello/Seal

Este certificado se expide de acuerdo con las condiciones de acreditacion concedidas por ENAC, que ha comprobado las
capacidades de medida del laboratorio y su trazabilidad a patranes nacionales e intermacionales.

ENAC es firnante de Acuerdo de Reconocimiento Mutue (MLA) de calibracién de European Cooperation for Accreditation
(EA) y de International Laborateries Accreditation Cooperation (ILAC).

Este certificado no podra ser reproducido parcialmente sin |a aprobacion por escrito del laboratorio que lo emite.

This certificate is issued In accerdance with the conditions of accreditation grantsd by ENAC, which has assessed the
measurrements capabliity of the faboratory and its traceabllity to national or international standards.

ENAC Is one of the signatories of the Multilateral Agreement of the European Cooperation for Accreditation (EA) and the
International Laboratories Accreditation Cooperation (ILAC).

This certificate may not be partially reproduced, except with the prior written permission of the issuing laboratory.

El presente informe no podra ser reproducido parcialmente salvo con el consentimiento
escrito del Laboratorio. En cualquier caso, la reproduccién del presente informe carece del
tratamiento de copia controlada.

Los resultados contenidos en este informe son validos para el emplazamiento y el periodo
indicados.
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1. ORDER IDENTIFICATION

Order reference number: PEDC2112
Arrival date: 23/10/2018

2. MEASUREMENTS

Measurements were made at the Wind Tunnel of LAC, IDR/UPM following procedure PE-02 of LAC,
IDR/UPM, according to the guidelines set by the MEASNET network.

The reference velocity was measured using a Pitot tube 1ISO3966.

The anemometer was placed on the mounting pilar of the wind tunnel test section which is rectangular
of 0.9 m height and 0.9 m width. Betore calibration, the anemometer was run at a steady wind tunnel
velocity of 10 m/s for 5 minutes in order to avoid the effect that the temperature variations may have on
the mechanical friction of the anemometer bearings. Calibration was performed under both rising and
falling wind speed in the range of 4 to 16 m/s. The sampling frequency was 10 Hz and the sampling
interval was 30 s. Before collecting data at each wind speed, 1 minute delay was allowed for stable
conditions to become established.

The calibration campaign is described in Report "ANEMOMETER CALIBRATION REPORT.
CAMPAIGN 2000".

3. LIST OF EQUIPMENT USED

1 Calibration
Instrument | Manufacturer Type Serial Number Code —
: Date Traceability
Pitot Tube AIRFLOW 0.48 NA. 9410009 | 12/16/2015 PTB-1.41-4074947
Pressure ; ) .
g MKS 120A-23139 | 017688068 | 7111009 | 18/04/2018 | EUROPASCAL S §767
I'ransducer
Digital KEMTHLEY 2000 0653686 011002 | 050472017 | ENAC 1250-307083246
Multimeter
Baro
SIS PTU200 | Z1110003 04/09/2017 | ESTEM-MAD-CI-17012821
Transmitter
—1 VAISALA 9711001
:“’:“.ﬁ;h“m'd' PTU200 Z1110022 28/08/2017 | ESTEM-MAD-CI-17012216
SEeNns
Eintyetsst He S3131A | 3736A22513 | 2011002 | 03042017 | ENAC 1250-3070783248
Counter
IDR
| e
Sello/Seal

El presente informe no podra ser reproducido parcialmente salvo con el consentimiento
escrito del Laboratorio. En cualquier caso, la reproduccién del presente informe carece del
tratamiento de copia controlada.

Los resultados contenidos en este informe son validos para el emplazamiento y el periodo
indicados.
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4. AMBIENT CONDITIONS
Mean Min. Max.
Alr temperature: [*C] 23.95 23.73 24.19
Air pressure; [hPa] 927.07 926.66 927.34
Air humidity: [%a] 33.0 32.6 33.4

5. RESULTS

The results included in this certificate are only applicable to the calibrated instrument and to the time
instant and conditions at which the calibration was carried out.

Table 1. Calibration Results

Anemometer Reference Uncertainty Residuals*
Output Wind Speed | of V (k=2) )
F[Hz] 7 [m/s] [m/s] [m/s]
78.535 4.14 0.10 -0.0001
114.432 5.95 0.10 0.0006
153.347 7.91 0.10 0.0010
192.624 9.86 0.10 -0.0233
231.179 11.82 0.12 -0.0099
270.827 13.83 0.14 0.0013
312.267 15.93 0.16 0.0123
289.899 14.80 0.15 0.0115
251.098 12.83 0.13 =0.0080
211.857 10.86 0.11 -0.0008
173.229 8.90 0.10 -0.0103
133.674 6.93 0.10 0.0145
94.548 4.95 0.10 0.0111

* Residuals: difference between the anemometer output and the linear regression result.

"The reported expanded uncertainty of measurement is stated as the standard uncertainiy of measurement
multiplied by the coverage factor k=2, which for a normal distribution corresponds to a coverage probability
of approximarely 95%. The standard 1ncertainty of measurement has been determined in accordance with

EAL Publicarion EA -4/02".

IDR

(9| upm

Sello/Seal

El presente informe no podra ser reproducido parcialmente salvo con el consentimiento
escrito del Laboratorio. En cualquier caso, la reproduccién del presente informe carece del
tratamiento de copia controlada.

Los resultados contenidos en este informe son validos para el emplazamiento y el periodo
indicados.
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Linear Regression Results
The statistical uncertainty is given by
2 2 2 L2
a(v,)= {.\-n oca+op+2x, COV(A,B)} 3
For 10 m/s wind speed the statistical uncertainty o (1) is 0.0032  [m/s].
Table 2. Linear Regression Results
Vm/s] = A ([m/s]}/[Hz])*F [Hz]+B [m/s]
Parameter Value sd Comments
A 0.05040 0.00004 |Slope
B 0.17851 0.00894 |Offset
r 1.00000 Regression Coefficient
sd(17) 0.01142 Standard Deviation
The linear regression has been carried out by using a least squares fitting.
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El presente informe no podra ser reproducido parcialmente salvo con el consentimiento
escrito del Laboratorio. En cualquier caso, la reproduccién del presente informe carece del
tratamiento de copia controlada.

Los resultados contenidos en este informe son validos para el emplazamiento y el periodo

indicados.
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Photo of the Anemometer in the Wind Tunnel

Remarks:

The photo does not correspond to the actual calibration but shows a representative arrangement of the
mounting of that type ol anemometers.

Mast Diameter: 25 mm

References

Nikolai A. Bezdenejnykh, "Anemometer Calibration Report. Campaign 2000", Ref. T/ICC/C0011
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El presente informe no podrd ser reproducido parcialmente salvo con el consentimiento
escrito del Laboratorio. En cualquier caso, la reproduccién del presente informe carece del
tratamiento de copia controlada.

Los resultados contenidos en este informe son validos para el emplazamiento y el periodo
indicados.
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CERTIFICADO DE CALIBRACION

Certificate of Calibration

b % Nimero  28230AC
lac-mrRA E Number
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"7~ CALIBRACION Pagina 1 de 5 paginas
RUOTNY N°134/LC10.095 Page 1 of 3 pages

E.T.5.l. Aeronautica y del Espacio

Tel.: 91 336 63 53, Fax: 91 336 63 63

Instituto Universitario de Microgravedad "Ignacio Da Riva"
Laboratorio de Calibracion en Tunel Aerodinamico, LAC, IDR/UPM
Plaza del Cardenal Cisneros, 3, E-28040 Madrid ﬁ CJI:P

http:ifwww.idr.upm.es, email: lac.idri@upm.es
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MARCA
Mark

MODELO
Mode!

IDENTIFICACION

Identification

SOLICITANTE
Applicant

FECHA DE CALIBRACION
Date of Calibration

Cup Anemometer Nessitar,
—

)
s (4

VECTOR INSTRUMENTS

A100LK

18303, cupset GAKB

BARLOVENTO RECURSOS NATURALES, S.L.
C/ Pintor Sorolla, 8, 1° A
26007 Logrofio, La Rioja

October 30, 2018

Signatarios autorizados
Authorized signatories

Firmado digitalmente por VEGA RAMIRO ENRIQUE - 02642109F
Fecha: 2018.10.31 08:56:57 +01'00'

Direccién Técnica
Technical Direction

Fecha de emision. October 31, 2018
Date of issue

IDR
(S| upm
Sello/Seal

Este certificado se expide de acuerdo con |as condiciones de acreditacién concedidas por ENAC, que ha comprobado |as
capacidades de medida del laboratorio y su trazabilidad a patrones nacionales e internacionales.

ENAC es firmante de Acuerdo de Reconocimiento Mutuo (MLA) de calibracion de European Cooperation for Accreditation
(EA) y de International Laboratories Accreditation Cooperation (ILAG).

Este certificado no podré ser reproducide parcialmente sin la aprobacitn por escrito del laboratorio que lo emite,

This certificate is issued in accordance with the conditions of accreditation granted by ENAC, which has assessed the
measurements capability of the laboratory and its traceability to national or intemational standards.,

ENAC is one of the signatories of the Multilateral Agreement of the European Cooperation for Accreditation (EA) and the
Intematicnal Laboratories Accraditation Cooperation (ILAC).

This certificate may not be partially reproduced, except with the prior written permission of the izsuing laboratory.

El presente informe no podra ser reproducido parcialmente salvo con el consentimiento
escrito del Laboratorio. En cualquier caso, la reproduccién del presente informe carece del

tratamiento de copia controlada.

Los resultados contenidos en este informe son validos para el emplazamiento y el periodo

indicados.
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1. ORDER IDENTIFICATION

Order reference number: PEDC2112
Arrival date: 23/10/2018
2. MEASUREMENTS

Measurements were made at the Wind Tunnel of LAC, IDR/UPM following procedure PE-02 of LAC,
IDR/UPM, according to the guidelines set by the MEASNET network.

The reference velocity was measured using a Pitot tube ISO3966.

The anemometer was placed on the mounting pilar of the wind tunnel test section which is rectangular
of 0.9 m height and 0.9 m width. Before calibration, the anemometer was run at a stcady wind tunnel
velocity of 10 m/s for 5 minutes in order to avoid the effect that the temperature variations may have on
the mechanical friction of the anemometer bearings. Calibration was performed under both rising and
falling wind speed in the range of 4 to 16 m/s. The sampling frequency was 10 Hz and the sampling
interval was 30 s. Belore collecting data at each wind speed, | minute delay was allowed for stable
conditions to become established.

The calibration campaign is described in Report "ANEMOMETER CALIBRATION REPORT.
CAMPAIGN 2000".

3. LIST OF EQUIPMENT USED

) . Calibration
Instrument | Manufacturer I'ype Serial Number Code — —
Date I'raceability
Pitot Tube AIRFLOW 0.48 NA. 9410009 | 12/16/2015 PTB-1.41-3074947
Dy
Fressues MKS 120423139 | 017688068 | 7111000 | 18042018 EUROPASCAL S 8767
I'ransducer
Digital .
g KEITHLEY 2000 0653686 1011002 | 05042017 |  ENAC 1250-207083246
Multimeter
AR PTU200 Z1110003 04/09/2017 | ESTEM-MAD-CI-17012821
Transmitter
— VAISALA 9711001
E:ﬂg:hum'd' PTU200 | Z1110022 28/08/2017 | ESTEM-MAD-CI-17012216
Untivaridl HP S331A | 3736A22513 | 2011002 | 03/042017 | ENAC 1250-3070783248
Counter
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Sello/Seal

El presente informe no podra ser reproducido parcialmente salvo con el consentimiento
escrito del Laboratorio. En cualquier caso, la reproduccién del presente informe carece del
tratamiento de copia controlada.

Los resultados contenidos en este informe son validos para el emplazamiento y el periodo
indicados.
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4. AMBIENT CONDITIONS
Mean Min. Max.
Alr temperature: [°C] 25.12 24.92 25.35
Alr pressure: [hPa] 92591 925.49 926.22
Air humidity: %] 31.8 314 32.2

5. RESULTS

The results included in this certificate are only applicable to the calibrated instrument and 1o the time
instant and conditions at which the calibration was carried out.

Table 1. Calibration Results

Anemometer Reference Uncertainty Residuals®

Output Wind Speed | of V7 (k=2)

F|Hz] 7 [m/s] [m/s] |m/s]
77.962 4.12 0.10 -0.0033
113.999 5.95 0.10 -0.0030
152.263 7.90 0.10 0.0033
191.058 9.87 0.10 0.0071
230.098 11.84 0.12 -0.0047
269.730 13.84 0.14 =0.0134
311.550 15.99 0.16 0.0188
288.626 14.80 0.15 -0.0045
249.578 12.83 0.13 0.0022
211.130 10.86 0.11 -0.0191
171.724 8.89 0.10 0.0130
133.102 6.92 0.10 -0.0054
93.930 4.94 0.10 0.0090

* Residuals: difference between the anemometer output and the linear regression result.

"The reported expanded uncertainty of measurement is stated as the standard wncertainty af measurement
nuiltiplied by the coverage factor k = 2, which for a normal distribution corresponds to a coverage probability
of approximately 93%. The standard imecertamty of measurement has been determined i accordance with

EAL Publication E4 -4/02",
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Sello/Seal

El presente informe no podra ser reproducido parcialmente salvo con el consentimiento
escrito del Laboratorio. En cualquier caso, la reproduccién del presente informe carece del
tratamiento de copia controlada.

Los resultados contenidos en este informe son validos para el emplazamiento y el periodo
indicados.
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Linear Regression Resulis
The statistical uncertainty is given by
a(vy)= {1:‘: o4 + o +2x, COV(_{L,B_)} ;
For 10 m/s wind speed the statistical uncertainty o (v, ) is 0.0030  [m/s].
Table 2, Linear Regression Results
V[m/s] =4 ([m/s]/[Hz])*F [Hz]+B [m/s]
Parameter Value sd Comments
A 0.05071 0.00004 |[Slope
B 0.17241 0.00852 |Offset
r 1.00000 Regression Coefficient
sd(7) 0.01090 Standard Deviation
The linear regression has been carried out by using a least squares fitting.
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El presente informe no podra ser reproducido parcialmente salvo con el consentimiento
escrito del Laboratorio. En cualquier caso, la reproduccién del presente informe carece del
tratamiento de copia controlada.

Los resultados contenidos en este informe son validos para el emplazamiento y el periodo
indicados.
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Photo of the Anemometer in the Wind Tunnel

Remarks:

The photo does not correspond to the actual calibration but shows a representative arrangement of the
mounting of that type of anemometers.

Mast Diameter: 25 mm

References

Nikolai A. Bezdenejnykh, "Anemometer Calibration Report. Campaign 2000", Ref. T/ICC/C0011
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Sello/Seal

El presente informe no podrd ser reproducido parcialmente salvo con el consentimiento
escrito del Laboratorio. En cualquier caso, la reproduccién del presente informe carece del
tratamiento de copia controlada.

Los resultados contenidos en este informe son validos para el emplazamiento y el periodo
indicados.
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i Certificate of Calibration
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Instituto Universitario de Microgravedad "Ignacio Da Riva"

Laboratorio de Calibraciéon en Tunel Aerodinamico, LAC, IDR/UPM

E.T.5.l. Aeronautica y del Espacio

Plaza del Cardenal Cisneros, 3, E-28040 Madrid ﬁd [F)
Tel.: 91 336 63 53, Fax: 91 336 63 63

http:fiwww.idr.upm.es, email: lac.idr@upm.es
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MODELO A100LK 11y oq 00*

hModel

IDENTIFICACION 18304, cupset GAKC

Identification

SOLICITANTE BARLOVENTO RECURSOS NATURALES, S.L.

Applicant

FECHA DE CALIBRACION

C/ Pintor Sorolla, 8, 1° A
28007 Logrono, La Rigja

October 31, 2018

Date of Calibration

Signatarios autorizados Fecha de emision. November 5, 2018
Authorized signatories Date of issue

Firmado digitalmente por VEGA RAMIRO ENRIQUE - 02642109F

Fecha: 2018.11.05 09:21:52 +01'00' IDR

)| vem
Direccién Técnica

Technical Direction Sello/Seal

Este certificado se expide de acuerdo con las condiciones de acreditacidn concedidas por ENAC, que ha comprobado |as
capacidades de medida del laboraterio y su trazabilidad a patrones nacienales e internacionales.

ENAC es firmante de Acuerde de Reconocimiento Mutue [MLA) de calibracién de European Cooperation for Accreditation
(EA) y de International Laberatories Accreditation Cooperation (ILAC).

Este certificadce no podra ser reproducido parcialmente sin la aprobacion por escrito del laboratorio que lo emite.

This certificate Is Issued In accordance with the conditions of accreditation granted by ENAC. which has assessed the
measurements capability of the laboratory and its fraceability to national or international standards.

ENAC is one of the signatories of the Liultilateral Agreement of the Eurcpean Cooperation for Accraditation (EA) and the
International Laboratories Accreditation Cocperation (ILAC).

This certificate may not be partially reproduced, except with the prior written permission of the issuing laboratory.

El presente informe no podra ser reproducido parcialmente salvo con el consentimiento
escrito del Laboratorio. En cualquier caso, la reproduccién del presente informe carece del
tratamiento de copia controlada.

Los resultados contenidos en este informe son validos para el emplazamiento y el periodo
indicados.
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1. ORDER IDENTIFICATION

Order reference number: PEDC2112
Arrival date: 23/10/2018
2. MEASUREMENTS

Measurements were made at the Wind Tunnel of LAC, IDR/UPM following procedure PE-02 of LAC,
IDR/UPM, according to the guidelines set by the MEASNET network.

The reference velocity was measured using a Pitot tube ISO3966.

The anemometer was placed on the mounting pilar of the wind tunnel test section which is rectangular
of 0.9 m height and 0.9 m width. Before calibration, the anemometer was run at a steady wind tunnel
velocity of 10 m/s for 5 minutes in order to avoid the effect that the temperature variations may have on
the mechanical friction of the anemometer bearings. Calibration was performed under both rising and
falling wind speed in the range of 4 to 16 m/s. The sampling frequency was 10 Hz and the sampling
interval was 30 s. Before collecting data at each wind speed, 1 minute delay was allowed for stable
conditions to become established.

The calibration campaign is described in Report "ANEMOMETER CALIBRATION REPORT.
CAMPAIGN 2000".

3. LIST OF EQUIPMENT USED

; o Calibration
[nstrument | Manufacturer Iyvpe Serial Number Code — —
Date I'raceability
Pitot Tube AIRFLOW 0.48 N.A. 9410009 | 12/16/2015 PTB-1.41-4074947
Pressure - ) St N ’
o MKS 1204-23139 | 017688068 | 7111009 | 18/04/2018 EUROPASCAL S 8767
I'runsducer
Digital KEITHLEY 2000 0653686 1011002 | 05/04/2017 | ENAC 1250-307083246
Multimeter
Bomekr prU200 | 71110003 04/09/2017 | ESTEM-MAD-CI-1701282
Transmitler
—{ VAISALA 9711001
:Z:;E;h”m i PTU200 | Z1110022 28082017 | ESTEM-MAD-CI-17012216
Univenil HP S3131A | 3736A22513 | 2011002 | 03/0472017 | ENAC 1250-3070783248
Caounter
IDR
|
Sello/Seal

El presente informe no podra ser reproducido parcialmente salvo con el consentimiento
escrito del Laboratorio. En cualquier caso, la reproduccién del presente informe carece del
tratamiento de copia controlada.

Los resultados contenidos en este informe son validos para el emplazamiento y el periodo
indicados.
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4. AMBIENT CONDITIONS
Mean Min. Max.
Air temperature: |°C] 22.92 22.62 23.21
Alr pressure: [hPa] 926.54 926.15 926.83
Air humidity: [%] 33:3 33.0 33.9

5. RESULTS

The results included in this certificate are only applicable to the calibrated instrument and to the time
instant and conditions at which the calibration was carried out.

Table 1. Calibration Results

Anemometer Reference Uncertainty Residuals*

Output Wind Speed | of IV (k=2)

F|Hz] V |nvs] [m/s] [m/s]
78.933 4.15 0.10 0.0081
114.777 5.96 0.10 0.0075
153.762 7.92 0.10 =0.0108
192,271 9.89 0.10 0.0067
232.406 11.87 0.12 -0.0464
271.339 13.88 0.14 =0.0112
310.394 15.90 0.16 0.0366
289.852 14.83 0.15 0.0080
250.846 12.85 0.13 0.0045
212.528 10.88 0.11 -0.0268
172.794 8.92 (.10 0.0263
134.548 6.94 0.10 -0.0186
95.000 4.97 0.10 0.0161

* Residuals: difference between the anemometer output and the linear regression result.

"The reported expanded uncertainyy of measurement is stated as the standard uncertainty of measurement
multiplied by the coverage factor k = 2, which for a normal distribution corresponds fo a coverage probability
of approximarely 93%. The standard uncertainn: of measurement has been determined in accordance with

EAL Fublication EA -4/02".
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Sello/Seal

El presente informe no podra ser reproducido parcialmente salvo con el consentimiento
escrito del Laboratorio. En cualquier caso, la reproduccién del presente informe carece del
tratamiento de copia controlada.

Los resultados contenidos en este informe son validos para el emplazamiento y el periodo
indicados.
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Linear Regression Results
The statistical uncertainty is given by
(o] |r2
()= {x},’ o +oh+2x, COV(A,B)} :
For 10 m/s wind speed the statistical uncertainty o [.1}1) is 0.0065  [m/fs].
Table 2. Linear Regression Results
Vm/s] = 4 ([m/s)/[Hz])*F [Hz]+B [m/s]
Parameter Value sd Comments
A 0.05068 0.00009 [Slope
B 0.13695 0.01839 |Offset
r 0.99998 Regression Cocefficient
sd(V) 0.02336 Standard Deviation
The linear regression has been carried out by using a least squares fitting.
20 0.20
18 A  0.18
16 1
- 0.10
14 —_
4
12 1 + 0.05 E
% 10 -  0.00 §
E z
5 '8 7 L 0,052
6 . m
F -0.10
4
2  -0.15
0 -0.20
50 125 200 275 350
FlHz]
IDR
O um
Sello/Seal

El presente informe no podra ser reproducido parcialmente salvo con el consentimiento
escrito del Laboratorio. En cualquier caso, la reproduccién del presente informe carece del
tratamiento de copia controlada.

Los resultados contenidos en este informe son validos para el emplazamiento y el periodo
indicados.
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Photo of the Anemometer in the Wind Tunmnel

Remarks:

The photo does not cotrespond to the actual calibration but shows a representative arrangement of the
mounting of that type of anemometers.

Mast Diameter: 25 mm

References

Nikolai A. Bezdenejnykh, "Anemometer Calibration Report. Campaign 2000", Ref. T/ICC/C0011

IDR
(9| upm
Sello/Seal

El presente informe no podrd ser reproducido parcialmente salvo con el consentimiento
escrito del Laboratorio. En cualquier caso, la reproduccién del presente informe carece del
tratamiento de copia controlada.

Los resultados contenidos en este informe son validos para el emplazamiento y el periodo
indicados.
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Date of Calibration

BARLOVENTO RECURSOS NATURALES, S.L.

C/ Pintor Sorolla, 8, 1° A
26007 Logrofio, La Rioja

October 31, 2018

Signatarios autorizados

Fecha de emision:

November 5, 2018

Authorized signatories Date of issue
Firmado digitalmente por VEGA RAMIRO ENRIQUE - 02642109F
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Direccion Técnica
Technical Direction Sello/Seal

Este certificado se expide de acuerdo con las condiciones de acreditacidn concedidas por ENAC, que ha comprobado las
capacidades de medida del laboratorio y su trazabilidad a patrones nacionales e internacionales.

ENAC es firmante de Acuerdo de Reconocimiento Mutuo (MLA) de calibracion de European Cooperation for Accreditation
{EA) y de International Laboratories Accreditation Cooperation (ILAC).
Este certificade no podra ser reproducido parcialmente sin la aprebacion por escrito del laboratono que lo emite.

This certificate is issued [n accordance with the conditions of accreditation granted by ENAC, which has assessed the
measurements capability of the laboratory and its traceabliity to national or international standards.

ENAC is one of the signatories of the Multilateral Agreement of the European Cooperation for Accreditafion (EA) and the
Intemational Laboratories Accreditation Cooperation (ILAC).
This certificate may not be partially reproduced, except with the prior wiitten permission of the (ssuing laboratory.

El presente informe no podra ser reproducido parcialmente salvo con el consentimiento

escrito del Laboratorio. En cualquier caso, la reproduccién del presente informe carece del
tratamiento de copia controlada.
Los resultados contenidos en este informe son validos para el emplazamiento y el periodo

indicados.
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1. ORDER IDENTIFICATION

QOrder reference number: PEDC2112
Arrival date: 23/10/2018
2. MEASUREMENTS

Measurements were made at the Wind Tunnel of LAC, IDR/UPM following procedure PE-02 of LAC,
IDR/UPM, according to the guidelines set by the MEASNET network.

The reference velocity was measured using a Pitot tube 1SO3966.

The anemometer was placed on the mounting pilar of the wind tunnel test section which is rectangular
of 0.9 m height and 0.9 m width. Before calibration, the anemometer was run at a steady wind tunnel
velocity of 10 m/s for 5 minutes in order to avoid the eftfect that the temperature variations may have on
the mechanical friction of the anemometer bearings. Calibration was performed under both rising and
falling wind speed in the range of 4 to 16 m/s. The sampling [requency was 10 Hz and the sampling
interval was 30 s. Before collecting data at each wind speed, | minute delay was allowed for stable
conditions to become established.

The calibration campaign is described in Report "ANEMOMETER CALIBRATION REPORT.
CAMPAIGN 2000".

3. LIST OF EQUIPMENT USED

. . i Calibration
Instrument | Manufacturer Type Serial Number Code - —
Date I'raceability

Pitot Tube AIRFLOW 0.48 NA. 9410009 12/16/2015 PTB-1.41-4074947
Pressure o " - . )
= MKS 1204-23139 | 017688068 7111009 18/04/2018 EUROPASCAL § 8767
I'ransducer
Digital — ; y ; S " o

3 KEITHLEY 2000 0653636 1011002 05/04/2017 ENAC 1250-307083246
Multimeter
i PTLI200 21110003 04/09/2017 | ESTEM-MAD-CI-17012821
| ransmitter

- VAISALA 9711001

Teaipohamid, PTU200 Z1110022 28/08/2017 | ESTEM-MAD-CI-17012216
Sensor
S HP 53131A | 3736422513 | 2011002 | 030042017 | ENAC 1250-3070783248
Counter

IDR

(8| upm

Sello/Seal

El presente informe no podra ser reproducido parcialmente salvo con el consentimiento
escrito del Laboratorio. En cualquier caso, la reproduccién del presente informe carece del
tratamiento de copia controlada.

Los resultados contenidos en este informe son validos para el emplazamiento y el periodo
indicados.
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4. AMBIENT CONDITIONS
Mean Min. Max.
Alr temperature: [°C] 23.63 23.40 23.86
Air pressure: [hPa] 926.73 926.29 927.10
Air humidity: [%] 332 32.8 33.5

5. RESULTS

The results included in this certificate are only applicable to the calibrated instrument and to the time
instant and conditions at which the calibration was carried out.

Table 1. Calibration Results

Anemometer Reference Uncertainty Residuals*

Output Wind Speed | of V7 (k=2)

F [Hz] v [m/s] [m/s] [m/s]
78.741 4.14 0.10 =0.0051
114239 395 0.10 0.0165
152.766 7.90 0.10 0.0177
192.777 9.86 0.10 =0.0390
231.796 11.84 0.12 -0.0245
270.620 13.85 0.14 0.0258
312.157 15.93 0.16 0.0100
289.368 14.80 0.15 0.0307
251.507 12.83 0.13 =0.0280
212.181 10.86 0.11 -0.0128
173.319 8.90 0.10 -0.0168
133.787 6.93 0.10 0.0076
94.433 4.95 0.10 0.0180

* Residuals: difference between the anemometer output and the linear regression result.

"The reported expanded nncertainty of measurenment is stated as the standard uncertainty of measuremeni
multiplied by the coverage factor k = 2, which for a normal distribution corresponds to a coverage probability
of approximarely 95%. The standard imcertainty of measurement has been derermined in aceovdance with
EAL Publication E4 -4/02",

IDR

(S| upm

Sello/Seal

El presente informe no podra ser reproducido parcialmente salvo con el consentimiento
escrito del Laboratorio. En cualquier caso, la reproduccién del presente informe carece del
tratamiento de copia controlada.

Los resultados contenidos en este informe son validos para el emplazamiento y el periodo
indicados.
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Linear Regression Results
The statistical uncertainty is given by
5 /2
o(v,)= [\; 0'/2‘, +O'}l; +2x; C.OV(_.-LB)} ;
For 10 m/s wind speed the statistical uncertainty o (v, ) is 0.0065  [m/s].
Table 2. Linear Regression Results
Vm/s] = A4 ([m/s]/[Hz])*F [Hz]+B [m/s]
Parameter Value sd Comments
A 0.05047 0.00009 |Slope
B 0.16828 0.01838 |Offset
¥ 0.99998 Regression Coefticient
sd(77) 0.02345 Standard Deviation
The linear regression has been carried out by using a least squares fitting.
20 0.20
T L 0.15
16 1
+ 0.10
14 =
2
3 - 0.05 §
']
7 10 ] L 0.00 5
E 5| 3
s L 0,05 2
&4 o
- -0.10
4
5 ] - -0.15
0 -0.20
50 125 200 275 350
F[Hz]
IDR
| e
Sello/Seal

El presente informe no podra ser reproducido parcialmente salvo con el consentimiento
escrito del Laboratorio. En cualquier caso, la reproduccién del presente informe carece del
tratamiento de copia controlada.

Los resultados contenidos en este informe son validos para el emplazamiento y el periodo
indicados.
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Photo of the Anemometer in the Wind Tunnel

Remarks:

The photo does not correspond to the actual calibration but shows a representative arrangement of the
mounting of that type of anemometers.

Mast Diameter: 25 mm

References

Nikolai A. Bezdenejnykh, "Anemometer Calibration Report. Campaign 2000", Ref. T/ICC/C0011

IDR

(9| upm

Sello/Seal

El presente informe no podrd ser reproducido parcialmente salvo con el consentimiento
escrito del Laboratorio. En cualquier caso, la reproduccién del presente informe carece del
tratamiento de copia controlada.

Los resultados contenidos en este informe son validos para el emplazamiento y el periodo
indicados.
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CERTIFICADO DE CALIBRACION

Certificate of Calibration

o \:‘1‘/'_”. i

N Numero  28234AC

CALIBRACION Pagina 1 de 5 paginas
LT N°134/LC10D.095 Page 1 of 5 pages

Instituto Universitario de Microgravedad "Ignacio Da Riva"

Laboratorio de Calibraciéon en Tunel Aerodinamico, LAC, IDR/UPM

E.T.S.l. Aeronautica y del Espacio

Plaza del Cardenal Cisneros, 3, E-28040 Madrid ﬁdl]:)
Tel.: 91 336 63 53, Fax: 91 336 63 63

http://www.idr.upm.es, email: lac.idr@upm.es

OBJETO Cup Anemometer

Item

MARCA VECTOR INSTRUMENTS

Mark

MODELO A100LK

Modsl

IDENTIFICACION 18306, cupset GAKE

identification

SOLICITANTE BARLOVENTO RECURSOS NATURALES, S.L.
Applicant C/ Pintor Serolla, 8, 1° A

26007 Logrofio, La Rioja

FECHA DE CALIBRACION QOctober 31, 2018

Date of Calibration

Signatarios autorizados Fecha de emision: Movember 5, 2018
Autharized signatories Date of issue

Firmado digitalmente por VEGA RAMIRO ENRIQUE - 02642109F

Fecha: 2018.11.05 09:30:24 +01'00' IDR

el
Direccion Técnica

Technical Direction Sello/Seal

Este certificado se expide de acuerdo con las condiciones de acreditacion concedidas por ENAC, que ha comprobado las
capacidades de medida del laboratorio y su trazabilidad a patrones nacionales e internacionales.

ENAC es firmante de Acuerdo de Reconocimiento Mutuo (MLA) de calibracion de Eurcpean Cooperation for Accreditation
(EA) y de International Laboratories Accreditation Cooperation (ILAC).

Este certificado no podré ser reproducido parcialmente sin la aprobacion por escrito del laberatorio que lo emite.

This certificate is issued in accordance with the conditions of accreditation grantsd by ENAC, which has assessed the
measurements capability of the laboratory and its traceability to national or international standards.

ENAC is one of the signatories of the Multilateral Agreement of the European Cooperation for Accreditation (EA) and the
intemational Laboratories Accreditation Cooperation (ILAC).

This certificate may not be partially reproduced, except with the prior written permission of the issuing laboratory.

El presente informe no podra ser reproducido parcialmente salvo con el consentimiento
escrito del Laboratorio. En cualquier caso, la reproduccién del presente informe carece del
tratamiento de copia controlada.

Los resultados contenidos en este informe son validos para el emplazamiento y el periodo
indicados.
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1. ORDER IDENTIFICATION

Order reference number: PEDC2112
Arrival date: 23/10/2018
2. MEASUREMENTS

Measurements were made at the Wind Tunnel of LAC, IDR/UPM following procedure PE=02 of LAC,
[DR/UPM, according to the guidelines set by the MEASNET network.

The reference velocity was measured using a Pitot tube ISO3966.

The anemometer was placed on the mounting pilar of the wind tunnel test section which is rectangular
of 0.9 m height and 0.9 m width. Before calibration, the anemometer was run at a steady wind tunnel
velocity of 10 m/s for 5 minutes in order to avoid the effect that the temperature variations may have on
the mechanical friction of the anemometer bearings. Calibration was performed under both rising and
falling wind speed in the range of 4 to 16 m/s. The sampling frequency was 10 Hz and the sampling
interval was 30 s. Before collecting data at each wind speed, | minute delay was allowed for stable
conditions to become established.

The calibration campaign is described in Report "ANEMOMETER CALIBRATION REPORT.
CAMPAIGN 2000".

3. LIST OF EQUIPMENT USED

i ) Calibration
Instrument | Manufacturer Type Serial Number Code — —
Date I'raceability
Pitot Tube AIRFLOW 0.48 N.A. 9410009 | 12/16/2015 PTB-1.41-4074947
Pressure . - e .
= MKS 120A-23139 | 017688068 | 7111009 | 18/04/2018 | LEUROPASCAL S 8767
I'ransducer
Rigial KEITHLEY 2000 0653686 1011002 | 05/04/2017 |  ENAC 1250-307083246
Multimeter
B .
" PTU200 | 21110003 04/09/2017 | ESTEM-MAD-CI-17012821
Transmitter
— —{ VAISALA 9711001
Femp.-hiamid. PTU200 71110022 28/08/2017 | ESTEM-MAD-CI-17012216
Sensar
Inive
[l 1P 531314 | 3736422513 | 2011002 | 03/04/2017 | ENAC 1250-3070783248
Counter
IDR
| b
Sello/Seal

El presente informe no podra ser reproducido parcialmente salvo con el consentimiento
escrito del Laboratorio. En cualquier caso, la reproduccién del presente informe carece del
tratamiento de copia controlada.

Los resultados contenidos en este informe son validos para el emplazamiento y el periodo
indicados.
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4. AMBIENT CONDITIONS
Mean Min. Max.
Alr temperature: |°C] 23.78 23.57 24.01
Air pressure; [hPa] 926.99 926.54 927.29
Adr humidity: [%%] 332 32.8 33.5

5. RESULTS

The results included in this certificate are only applicable to the calibrated instrument and to the time
instant and conditions at which the calibration was carried out.

Table 1. Calibration Results

Anemometer Reference Uncertainty Residuals*

Output Wind Speed | of ¥ (k=2)

F[Hz] I’ [m/s] [m/s] [m/s]
78.296 4.13 0.10 0.0158
114.621 5.95 0.10 -0.0051
153.652 7.90 0.10 =0.0360
192.153 9.86 0.10 -0.0262
230.757 11.83 0.12 =0.0166
269.852 13.84 0.14 0.0103
311.021 15.94 0.16 0.0216
288.509 14.79 0.15 0.0157
250.516 12.84 0.13 =0.0106
211.513 10.86 0.11 -0.0111
172.683 8.91 0.10 0.0066
133.667 6.93 0.10 0.0051
94.280 4.96 0.10 0.0303

* Residuals: difference between the anemometer output and the linear regression result.

"The reported expanded uncertainty of measurement is stated as the standard uncertainty of measurement
multiplied by the caverage factor k = 2, which for a normal distribution corresponds to a coverage probability
of approximarely 93%. The siandard uncerrainty of measurement has been determined in accordance with
EAL Publication EA -4/02".
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Sello/Seal

El presente informe no podra ser reproducido parcialmente salvo con el consentimiento
escrito del Laboratorio. En cualquier caso, la reproduccién del presente informe carece del
tratamiento de copia controlada.

Los resultados contenidos en este informe son validos para el emplazamiento y el periodo
indicados.
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Linear Regression Results
The statistical uncertainty is given by
5 9 12
()= {x:, TA+CE+2x, COV(4B)| .
For 10 m/s wind speed the statistical uncertainty o (v, ) is 0.0057  |m/s].
Table 2. Linear Regression Results
Vm/s] = A4 ([m/s]/[Hz])*F [Hz]+B [m/s]
Parameter Value sd Comments
A 0.05072 0.00008 |Slope
B 0.14446 0.01602 |Offset
r 0.99999 Regression Coefficient
sd(77) 0.02039 Standard Deviation
The linear regression has been carried out by using a least squares fitting.
20 0.20
18 1 F 0.15
16 1
F 0.10
14 —
@
12 1 F 0.05 E
17:]
= 10 1 F 000 ®
E ]
SRLE L 0.05 @
65 4
r-0.10
4
5 ] b -0.15
0 -0.20
50 125 200 275 350
FlHz]
IDR
@] vew
Sello/Seal

El presente informe no podra ser reproducido parcialmente salvo con el consentimiento
escrito del Laboratorio. En cualquier caso, la reproduccién del presente informe carece del
tratamiento de copia controlada.

Los resultados contenidos en este informe son validos para el emplazamiento y el periodo
indicados.
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Photo of the Anemometer in the Wind Tunnel

Remarks:

The photo does not correspond to the actual calibration but shows a representative arrangement of the
mounting of that type of anemometers.

Mast Diameter: 25 mm

References

Nikolai A. Bezdenejnykh, "Anemometer Calibration Report. Campaign 2000", Ref. T/ICC/C0011
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Sello/Seal

El presente informe no podrd ser reproducido parcialmente salvo con el consentimiento
escrito del Laboratorio. En cualquier caso, la reproduccién del presente informe carece del
tratamiento de copia controlada.

Los resultados contenidos en este informe son validos para el emplazamiento y el periodo
indicados.
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@ KIPP & CALIBRATION CERTIFICATI
:Z_DI\IE

CERTIFICATE NUMBER 017781182942

PYRANOMETER MODEL CMP 6

SERIAL NUMBER 182942

SENSITIVITY 12.91 pV/W/m* at normal incidence on horizontal pyranometer
IMPEDANCE 410

REFERENCE PYRANCMETER Kipp & Zonen CM 6B sn 910012 active from 01 August 2018
CALIBRATION DATE 12 September 2018

CLASSIFICATION ISO 9060, First Class

Calibration procedure

The indoor calibration procedure |s based on a side-by-side comparisen with a reference pyranometer under 2n artificial sun fed By an AC
voltage stabiliser, It embodies a 150 W Metal-Halide high-pressure gas discharge lamp. Behind the famp s & reflector with a diameter of 16,2
cm, The reflectar is 1 m abeve the pyranemeters producing a vertical beam. The reference and =5t pyranemeters are mounted horizontally an a
tabie, which can rotate, The irradiance at the pyranometers is approximately 500 W/m?. During the calibration procedurs the reference and test
pyranometer are interchanged to correct for any non-homogeneity of the beam. Temperature of calibration. 22+2 °C.

Hierarchy of traceability

The reference pyranometer was compared with the sun and sky radiation as source under clear sky conditions using the “alternating sun-znd-
shade method” 150 9846 paragraph 5, The measurements were performed in Tabernas, Spain (atitude: 37,094 . longitude: -2.3547", altitude:
503m above sea levell, Dates of measurements: 2018, &, 10-12 June,

The recelver surface was pointed directly at the sun using a solar tracker During the comparisens, the instrument received tilted global
raciation intensities from 84% to 1192 with a mean of 1036 W/m? and tilted diffuse radiation intensities from 98 to 193 with & mean of 147
W¢m?. The ambiznt temperature ranged from 22.7 to 29.7 with a mean of 27,3 °C

The direct radiation on the reference pyranometar as obtained with the alternating-sun-shade method was compared to the DNI measured by
the absalute cavity pyrheliometer PRMOG SN 102, The PMOS is calibrates against the Weorld Standard Group (WSG), maintainad ar the WRC Davos
every International Pyrheliometer Comparison (IPC). The PMOG participates every IPC since 2005 and it participates in the yearly NPC hostad by
NREL in Golden, Colorade ta verify its stability. WRR factor of PMOB: 0.99783 (fram the last IPC, IPC-201 L

| sensitivity 12,02 = 0.3 1M /m is valid and will
T Yeai s Al Well WilTan (e Caibiation

This calibration proved that the reference pyranometsr has bsen stable and that the origi
ey S : :

wprpted{ve teEsabbrationdetatr - Stoorvedsonsit

uheertainty,

PMOD calibration details: The reference pyranometer was compared with the sun and sky radiation as source under rmainly clear sky canditions
using the “cantinuous sun-and-shads method”. The pyranometer was installed herizentally. During the comparisons, the glabal radiation ranged
from 638 to 1195 with a mean of 874 W/m* The solar zenith angle varied from 23 5 10 49,8 with a mean of 32.9 degrees. The ambiznt
temperature ranged from 12.6 to 26.2 with a mean of 23.7 °C. The sensitivity calcutation is based an 435 Individual measurements, The
readings of the WSG are referred to the World Radiometric Reference (WRR]. The estimated uncertainty of the WRR ralative 1o 51 |s +0.3%. The
obtained sensitivity value and hs axpanded uncertainty [35% level of confidence) are valid for similar conditions and are;12 02 + 0 31 BV me,
The measurements were performed in Davos {latiiude: 458743 langituce: -2.8458", altitude: 1558m above sea level). Dates of measurements:
June 24, 30 July 1,2 2015,

Global radfation data were calculated fram the direct solar radiation as measured with the absolute cavity pyrheliometer PMOZ (member of the
W3G, WRR-Factor: 0.998623, based on the last IPC-201 8] and from the difuse radiation as measured with a continuous disk shaded
pyranometer Kipp & Zonen CM22 SN 0200359 (vemllatad with heated air).

Justification of total instrument calibration uncertainty

The combined uncertainty of the rasult of the calibration is the positive “raot sum sguare” of two uncenainties
I. The expanded uncertainty due to randam effects and instrumental srrors during the callbration of the reference CM BB s+ 0.31/12.07 = +
2 58%. (See traceability texg).

2. Based on experience, the expanded uncertainty of the transfer precedure {calibration by comparison) is estimated 1o be =
The estimated combined expanded uncertainry Is the positive "root sum square” of These Two Unicertzinties: +[2.587 « 0.3%1=

Notice

The calibration certificate supplied with the instrument is valid a1 the date of first use. Even though the calibratian certificate is dated relative o
manufacture, or recalibration, the instrument does not undergo any sensitivity changes when kept in the ariginal packing. From the moment the
Instrument is taken from its packaging and exposed to irradiance the sensitivity may deviate with rime. See the ‘non-stability value (% change in
sensitivity per year) glven in the radiometer specifications,

Delft, The Netherlands, 12 September 2018

ap s 7 M)

. Me P. Klapwijk
(in ch of calibration facility) (in charge of test)

Kipp & Zonen BV.

Delftechpark 36, 2628 XH Delft +3115 2755 210 VAT no. NLOOS5.74.857.B.01
F.O. Box 507, 2600 AM Delft info@kippzonen.com Trade Register no.: 27239004
The Metherlands www. kippzonen.com Mamber of HMEI

El presente informe no podrd ser reproducido parcialmente salvo con el consentimiento
escrito del Laboratorio. En cualquier caso, la reproduccién del presente informe carece del
tratamiento de copia controlada.

Los resultados contenidos en este informe son validos para el emplazamiento y el periodo
indicados.
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YOUR PARTNER IN SENSOR TECHNOL oG YE
M .
ELEKTRONIK"
KALIBRIERZERTIFIKAT -
CALIBRATION CERTIFICATE / @
CERTIFICAT DE CALIBRATION
Abnahmepriifzeugnis nach  DIN EN 10204 - 3.1 o
@ Inspection certificate acc. DIN EN 10204 - 3.1 %
W_' Certificat de réception selon DIN EN 10204 - 3.1 sowmmm s
Zeriifikat Nr. / Certificate No / Certifical N°:  N90226544

Tyoe / Model / Modéle: EE210-HTExPAXxXC/UwWTx024M
Gegensiand / Object / Objet: humidity temperature transmitter
Serien Nummer / Serial Number / Numéro de série: 18331300164907

Hiermit bestatigen wir, dass die angefihrien E+E Erzeugnisse unter Verwendung einwandfreier Werkstoffe nach dem Stand der Technik
gefertigt wurden. Procuktion, Kalibrierung und Qualitatsprifung werden m Ranmen cer E+E Qualitatssicherungsmatnah Uberwacht.,
Dis Erzeugnisse werden gegen Werksstandards kalibrien, weiche auf internationale Standardeinheiten, verwalte! von den nationalen
metrologischen Instituten wia NIST, FTB, NPL, BEV oder anderen anerkannten nationalen Standard Labors, ruckfuhrbar sind

Bei Enwicklungsmustern und Reparaturteilen bezisht sich die Bescheinigung ausschiiefilich auf das Prufergebnis.

W herewith certify that above listed E+E preducts are factured in compiiance with the latest technical standards. All used matenals

ard components have passed the quality system. M facturing, calibration and quality testing are perfoimed according fo the
E-+E Quality Assurance System.
The products are calibrated aganst factory standards i bie to tonal dard units inistrated by the nabonal meltrology

institutes live NIST, PTB, NBL, BEV or other recognized national standard laboratories.
For engineering sampies and repair parts extent of cerfification is restricted to les! results only.

Nous certifions par la présente que les produits E+E G-l ionnés sont fabrigués selen les régles da l'att avec I'utilisation de
matériaux de qualté La fabcation. la calibration ot le conirdle qualité des produits E+E sonl exéculéss conformément au systéme
d'assurance qualité de E+E.

Les produits sont €ialonnés par rapport 4 des étalons de travail dont la tracabilité est rattachée aux étalons infernaticnaur, acministrés par
les instituls de métrologie tel que le NIST, PTB. NBL. BEV, COFRAC ou d'aulres laberatoires de référence reconnus. Pour les
dchantillons ou protolypes et les piéces de réparalion, la validité du certiicat est restrente sux seuls résullals de lests.

Riickfiihrbare Standards / Traceable Standards / Etalons raccordés

[ Temperalur Referanz | Temperature raferance ( Tempéralure de référence MKT 100, Paar
Feuchie Referenz / Humidity reference | Humidité de reférence DP30; MBW
'_M;saunslcnemnen i Uncertainty of Measuremaent { Incertitude da mesure | 0,5% rH. 0,1°C |
Priifergebnis / Test result / Résultat de mesure
30 %RH 76 %RH 23°C i‘
Referenzwert | Relerence value / Valeur de référence 30,01 | 76,02 22,58

Messwert ! Calibrated value / Valeur mesurée 29,39 | 75,92 | 22,59 |
Abweichung / Error / Ecart -0,62 '| -0,10 | 0,01 |

Die angefihrien Daten sind gdltig. unter den angegebenan Bedingungen, zum Zeitpunkl der Messung und nehmen Bezug aul die
angegebenen Standards und verwendeten Messeinrichiungan.

The calibrated vaiues are vaild under ebove conditions only at the time of nt and are rofi d to marked referance and
working standards.

Les valeurs de calibration sont valides selon les conditions spécifies ci-dessus au moment de fa mesure et font référance aux
speciications et aux systémes de mesure utilisés.

Ort, Datum / Place, Dale / Lieu, date Techniker | Technician / Technicien Gaprift | Supervisad ! Vérification
Engerwitzdorf  17.08.2018 /é(
E4E Elektronik Ges.m.b.H. - Langwiesen7 + A-4209 Engerwitzdorf Ausiria
T +43 [0)7235 605.0 - F: 443 (0)7235 605-8 info@epluse.com www.epluse.com
LG Linz Frn 165761 1 USTJADMNr, ATU44043101  «  place of jurisdiction: A-4020 Linz DVRO9627T59

El presente informe no podrd ser reproducido parcialmente salvo con el consentimiento
escrito del Laboratorio. En cualquier caso, la reproduccién del presente informe carece del
tratamiento de copia controlada.

Los resultados contenidos en este informe son validos para el emplazamiento y el periodo
indicados.
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YOUR PARTNER IN SENSOR TECHNOLOGY
B ]

KALIBRIERZERTIFIKAT

CALIBRATION CERTIFICATE / | &
CERTIFICAT DE CALIBRATION
Abnahmepriifzeugnis nach DIN EN 10204 — 3.1

ELEKTRONIK*

Inspection certificate acc. DIN EN 10204 - 3.1
Certificat de réception selon DIN EN 10204 - 3.1 oz nowioe

Zertifikat Nr. / Certificate No / Certificat N°.: N90226567
Type / Model / Modéle: EE210-HTExPAxxC/UWTx024M
Gegenstand / Object / Objet: humidity temperature transmitter
Serien Nummer / Serial Number / Numéro de série. 18341300002038

Hiermit bastatigen wir, dass die angefuhren E+E Erzeugnisse unter Verwendung ginwendfreier Werkstoffe nach dem Stand der Technik
gefertigt wurden. Produktion, Kallbrierung und QualitAtsprifung werden im Rahmen der E+E Qualitatssicherungsmaninahmen Gberwacht
Die Erzeugnisse werden gegen Werksstandards kalibrient, welche auf internatiorale Standardeinheiten, verwaltel von den nationalen
metrologischen Instituten wie NIST, FTB, NPL, BEV ader anderen anerkannien nationaten Standard Labors, ruskiGhrbar sind

Bai Entwicklungsmmustern und Reparaturteilen bezisht sich die Bescheinigung ausschlieflich auf das Prufergebnis.

We herewith certify that above listed E+E products are manufactured in compliance with the latest lechnical standards. All used materials
and components have passed the quaity assurance system. Manufacturing, calibration and quailty testing ere perfaimed according to the
E+E Quality Assurance System

The products are calibrated against factory ol ble to international siandard units administrated by the national metrology
institutes like NIST, PTB, NBL, EEV or other recognized national standard lsbaratorias.

For anginsering samples and repair parts extent of certification is restricted fo test resulls only

Nous certifions par la présente que les produits E+E ci-dassus menlionnés sont fabriqués selon les régles de l'art avec I'utilisation de
matériaux de qualité. La fabrication, fa calibration et le controig qualité des proguits E+E sont exgcutées conformément au systéme
d'assurance qualité de E+E

Les produils sont étalonnés par rappornt & das étalons de travail cont la tragabiité est rattachée aux élalons intemationaus, administrés par
les instiuts de métralogie tel que fe MIST, PTB, NBL BEV, COFRAC ou d'aulres laloratoires de référence recannus. Four les
Sehantilfons cu profolypes et les pidees de réparation, la valdité du certificat est restreinie aux seuls résultals de tesls.

Riickfiihrbare Standards / Traceable Standards / Etalons raccordés

[ Temperatur Referenz/ Temperature reference / Température de référence MKT 100, Paar
| Feuchts Refaranz / Humidity reference / Humidité de référence DP20; MBW
[ Messursicherheiten / Uncartainty o Measurement / Incertitude de mesure |0.5% H,0,1°C
Priifergebnis / Test result / Résultat de mesure
30 %RH 76 %RH 23°C ‘
" Referenzwert / Reference value / Valeur de référence 30,01 76,02 22,52 '
Messwert / Calibrated value / Valeur mesurée | 2977 7595 2251
Abweichung / Error / Ecart | -0,24 - 007 -0,01

Die angsfuhten Daten sind glitig, unter den angegebenen Bedingungen, zum Zeiipunkt der Messung und nshmen Bezug auf die

angegebenen Stendarags und ver faten gen,
The cailbrated values are valic under above conditions only at the time of measurement and are meferenced to marked reference and
working standards.

Les valeurs de calibration sont valides selon les conditions spécifiées cidessus au moment de fa mesure et fon! référence aux
spécifications et aux systémes de mesure utilses.

Ort Datum / Place, Date / Lieu, date Tachniker | Technician / Technicien Cepriift / Supervisad | Vérification
ki BN W‘ﬂ/ %{
E+E Elektronik Ges.m.b.bH. * Langwlesen 7 A-4Z03 Engerwitzdorf -+ Austria
T: +41 (0)7235 605-0 F: +43 (0)7235 605-8 info@epluse.com -  www.epluse.com
LG Linz Fnt 165761 1 UST-ID-Nr. ATU44043101 place of jurisdiction: A-4020 Linz DVR0962759

El presente informe no podrd ser reproducido parcialmente salvo con el consentimiento
escrito del Laboratorio. En cualquier caso, la reproduccién del presente informe carece del
tratamiento de copia controlada.

Los resultados contenidos en este informe son validos para el emplazamiento y el periodo
indicados.
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ELEKTRONIK®

KALIBRIERZERTIFIKAT

CALIBRATION CERTIFICATE/
CERTIFICAT DE CALIBRATION

Inspection certificate acc.

"

Zertifikat Nr, | Certificate No / Certificat N°.: N90225564

Abnahmepriifzeugnis nach  DIN EN 10204 - 31
DIN EN 10204 - 3.1
Certificat de réception selon DIN EN 10204 - 3.1

L

@ qualityaustria

| SYSTENMZERTIFIZEAT]

Type / Model / Modéle: EE210-HTEXPAXxCIUWTX024M
Gegenstand / Object / Objet: humidity temperature transmitter

Serien Nummer ! Serial Number | Numéro de série: 18341 3000017EE

Higrmil bestatigen wir, dass die angefhrten E+E Erzaugnisse unter Varwendung einwandfreser Werks
gefertigt wurden. Produktion, Kalibnerung und Qualitédtsprifung werden im Rahman der E+E Qual

180 Bo01: 2008 NR.001000
TS 16352008 L

NR.LOGA29

toffe nach dem Stand der Technik
ichierungsmalinahmen Oberwacht.

Die Erzaugnisse werden gegen Werksstardards kalibriert, welche auf internationale Standardenhaten, verwaltet von den nationalen

melrologischen Instituten wie NIST. PT3, NPL. BEV oder anderen anarkannten nationalen Standard Labors, ruckfuhrbar sind.

Bel Entwicklungsmustern und Reparaturteilen bezieht sich dia Baschainigung ausschlieRich auf das Prufergebnis.
We herawith certify that above listed E+E pioducts are manufactured in compliance with the latest technical standards. All used matenals

and components have passed the gually a
E+E Quality Assurance System.

ce Sy

tuning, cafbration and quakty lesting ars performed according to the

The products are calibrated egainst factory standards traceable fo intermational s_tandamf wnits administrated by the national metrology

institutes like NIST, PTB, NBL, BEVY or other 1

For engineering samples and repair parts extent of certification is restricted 1o test results only

Nous certifions par Ia présente que les produits E+E ci-dassus mentionnés sont fabriqués sefon les régies oe fart avec ['utilisation de
maténaux de gualte. La fabncation, la albraiion ef e contréle qualité des produits E+E soni exécutées conformément au systéme

“dassurarnce qualité de E+E

Les produits sont étalonnés par rapport & das dtalons de travail dont ia tragabifité est rattachés aus étalons intemationaus, administrés par
les instituts de métrologie tel que le NIST, PTE, NBL BEV, COFRAC ou d'autres laboratoires de rétérence reconnus. Pour les
échantilens ou profotypes et les péces de réparation, la valicité du cedificat est restreinte aur seuls résultals oe lesis.

Riickfiihrbare Standards / Traceable Standards / Etalons raccordés

Temperatur Referenz / Temperalure reference | Températura de référance MKT 100, Paar
Feuchte Referenz / Humidity reference / Humidité de référence DP3C: MBW
Messunsicharheiten / Uncenainty of Measurement | Incertitude de mesure : 0.5% 4, 0,1°C |

Priifergebnis / Test result / Résultat de mesure

[ 30%RH |  TB%RH 20
rﬁﬂenﬁnzmmrt / Reference value ! Valeur de référence 30,00 76,03 2281

Messwert / Calibrated value / Valeur mesurée 29,51 7629 291 |
B Abweichung / Error / Ecart -0,49 0,26 0,00

Die angefihrien Daten sind gllig, unter den angegebenen Bedingungen, zum Zeitpunkt der

angegebenen Standards und varwendetan Massainrichiungen

The calibrated valuss are valid under above conditions only at the fime of measurement
working standards.

Messung und nehmen Bezug adf die

and are wefersnced fo marked refersnce and

Les valewrs de calibration sant valides selon les conditions spécifiées ci-dessus au moment de la mesure et fonit référance aux

spécifications ef aux syslémes de mesure whiliss.

Ort, Datum / Place, Date / Lisu, date Tachniker | Technician | Technicien

Engerwizdod 20082018

Geprift / Supervised / Vérification

o =<

E+E Elektronik Ges.m.b.H.
T: +43 (0)7235 605-0
LG Linz Fn 165761t

Langwiesen 7
F:+43 (0)7235 6058
LUST-ID-Nr, ATU44043101

A~4209 Engerwitzdorf
info@epluse.com
place of jurisdiction: A4020 Linz

Ausiria
www.epluse com

DVROS62759

El pr.esente informe no podra ser reproducido parcialmente salvo con el consentimiento
escrito del Laboratorio. En cualquier caso, la reproduccién del presente informe carece del

tratamiento de copia controlada.

Los resultados contenidos en este informe son validos para el emplazamiento y el periodo

indicados.
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LOW POWER A100LK AND A100LM ANEMOMETERS
SPEC. SUMMARY

LOW POWER CONSUMPTION
PULSE OUTPUT ANEMOMETERS

In response to demand for a low power, pulse output
only version of the A100L2 anemormeter, a version has
been produced suitable for use with most data loggers.
These A100LK and A100LM anemometers typically
consume as little as TmA while operating from the
logger's 5V supply.

» TRIED & TESTED 'PORTON ANEMOMETER'
MECHANICS AND ROTOR

> AT00LK: 10HZ PER KNOT PULSE/FREQ O/P
(0 TO 1500HZ = 0 TO 150 KNOTS)

> AT00LM: 10HZ PER M/S PULSE/FREQ O/P
(0 TO 750HZ = 0 TO 75 M/S)

> /PC3 ANTI-SURGE PROTECTION OPTION

Specification Summary:

Aange of Operation: Threshold: 0.3K1s (starting speed: 0.4K1s, stopping speed: 0.2Kls)
Max. windspeed: 150K1s (75mys)
Standard measuring range: A100LK: 01o 150 Knots
A100LM: Oto 7S mvs
Raotor: Type: R30, 3-cup rotar
Distance Gonstant: 2.3m +10%
Pulse Output: Rotor speed measurement: By interruption of optical beam
Accuracy: 0.2Kls (0.2 - 20Kis), 1% of reading (20 - 110Kis),
up to 2% of reading (110 - 150Kis}
Non-inearity: 0.4% Iull range outpul frequency (cerrection curve supplied)
Output Range: A100LK: 0 to 1500Hz for 0 to 150 Knets (10Hz per Knot)
A100LM: 0 to 750Hz for 0 to 75 mv's (10Hz per m/s)
Resolution: A100LK: S.15cm
A100LM: 10 cm
Pulse Output: High: 4.2v max, 3.6v min
Low: =0.2v

Minimum load resistance: 20K Ohms
Risa/Fall time: 25us apprax.. duty cycle 5096(+25%)

General: Operaling Temperature Range: -3010 +70 *C
Supply Vollage: 4.75V 1o 28V DC
Power-up Time: 2 sec
Current consumption: 1mA typical (1.3mA max) with no output load
Standard Cable: 3m long, & core screened 7/0.2mm, FVC insulated
Connections: Red = Supply positive, Blue = Supply negative, Green = Cutput -, Yallow = Outpur -

White = Pulse output, Black = Base plate, (Yellow & Green are connected to Blue in the instrument)
Note: cable screen is not connected at anemometer

Calibration: Calibration data for the anemometer and rotor are provided at one test speed to an accuracy of 1% at +15°G

Anti-surge options:  /PC3 variants have an extra surge prolection module containing series resislance elements and clamping
devices fitted to the base of the medule in the slandard anemometers. Note that these protection elements slightly
affect certain specification parameters

Mechanical: Dimensions, mm / Waight: 185 height x 152 rator diameter x 55 body diameter. Net Weight: 490g
Maourting: 0.25 inch BSW/UNC screw into base (standard tripod fitting)

Vector Instruments reserves the right to changs this specification without notice in line with & policy of continued product improvement)

(THIS 15 A PROVISIONAL SPECIFICATION AND MAY BE SUBJECT TO CHANGE)

==

Vector Instruments, 115 Marsh Road, RHYL, Denbighshire, LL18 2AB, United Kingdom ——

Tel: (01745) 350700 Fax: (01745) 344206 International Fax: +44 1745 344206 (=9 Vector Instruments
e-mail: sales@windspeed.co.uk website: www . windspeed.co.uk

050-108-01 ey OO 790D OB 0

El presente informe no podra ser reproducido parcialmente salvo con el consentimiento
escrito del Laboratorio. En cualquier caso, la reproduccién del presente informe carece del
tratamiento de copia controlada.

Los resultados contenidos en este informe son validos para el emplazamiento y el periodo
indicados.
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NRG #200P Wind Direction Vane
FEATURES The NRG #200P wind
+ The standard direction vane is the industry
wind direction standard wind direction vane
vane used in the used werldwide. The
wind energy thermoplastic and stainless
indust steel compenents resist
H corrosion and contribute to a
! high strength-to-weight ratio.
L Slmlpie, durable The vane is direcﬂy
design connected to a precision
conductive plastic
s Corrosion- potentiometer located in the
resistant main body. An analog
materials voltage output directly

proportional to the wind
direction is produced when a
constant DC excitation
voltage is applied to the
potentiometer. A rubber
terminal boot is included.

Sensor type

continuous rotation potentiometric wind direction vane

Crescription

Applications

= wind resource assessment
= metecrological studies
# environmental monitoring

Sensor range

360° mechanical, continuous rotation

Instrument compatibility

all NRG loggers

Signal type

Analog DC voltage from conductive plastic potentiometer, 10K
ohms

Transfer function

Output gsignal is a raiometric voltage

Output signal

Accuracy

potentiometer linearity within 1%

Dead band

B* Maximum, 4" Typical

Ostput signal range

0V to excitation voltage (excluding deadband})

Power requirements Supply voltage Regulated potentiometer excitationof 1 W to 15V DC
Response : :
charackinsiics Threshold 1 mfs (2.2 miles per hour)
7 onto a 13 mm (0.5 inch) diameter mast with cofter pin and set
: Mounting
Installation SCrEwW

Tools required

0.25 inch nut driver, petroleum jelly. electrical tape

Envirenmental

Crperating temperature range

-55-°C to 60 °C (-67 °F to 140 °F)

1804kitspec.doc

110 Riggs Road - Hinesburg - VT 05461 USA

_Global leaders in wind assessment technology

Rev 1.0, 20 Agpsll 2004

. TEL (302) 482-2255 - FAX (B02) 462-2272 - EMAIL sales@nrgsystems.com

El presente informe no podra ser reproducido parcialmente salvo con el consentimiento

escrito del Laboratorio. En cualquier caso, la reproduccién del presente informe carece del
tratamiento de copia controlada.
Los resultados contenidos en este informe son validos para el emplazamiento y el periodo

indicados.
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Cperating humidity range 0 to 100% RH
Lifespan 50 million revolutions (2-8 years normal operation)
Connections 4-40 brass hex nut/post terminals

Physical Weight 0.14 kg {0.3 pounds)
Dimensions « 21 cm (8.3 inches) length x 12 cm (4.3 inches) height

3 = 27 cm (10.5 inches) swept diameter

Body black UV stabilized static-dissipating plastic
Shaft stainless steel

Materials Bearing stainless steel
Wing Black U stabilized injection molded plastic
Boot protective PVC sensor terminal boot included
Terminals brass

El presente informe no podra ser reproducido parcialmente salvo con el consentimiento

escrito del Laboratorio. En cualquier caso, la reproduccién del presente informe carece del
tratamiento de copia controlada.
Los resultados contenidos en este informe son validos para el emplazamiento y el periodo

indicados.
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YOUR PARTNER IN SENSOR TECHNOLOGY
ELEXKTHONIK®
o mbM R

Humidity and Temﬁerature Transmitter
EE21 0 for Demanding Climate Control Applications

The EE210 transmitter by E+E Elektronik meets the highest reguire-
ments in demanding climate control applications. Besides highly accura-
te measurement of relative humidity and temperature, EE210 calculates
dew point temperature, absolute humidity and mixing ratio.

EE210 is available as wall or duct mounted as well as with remote probe.
The enclosure minimizes installation costs and provides outstanding
protection against contamination and condensation. All measured and
calculated values are available on the BACnet MS/TP or Modbus RTU
interface; two of the measured and calculated values are available on
the analogue voltage or current outputs, while up to three values can be
shown simultaneously on the optional display.

Excellent performance of EE210 in polluted, aggressive environment is
ensured by the combination of completely protective encapsulated mea-
surement electronics inside the sensing probe and the long-term stable HCTO1 sensor with E+E proprietary coating.

With an optional configuration kit the user can set the Modbus interface parameters, the output scaling and perform one or two
point adjustment for humidity and temperature.

Features
Appropriate for US mounting S S———————
requirements o ‘
« Knackout for Y- conduit fitting Kupiay
» Selectable display layout
External mounting holes ' » Measurands freely
» Mounting with closed cover : = isdectably.
» Electronics protected against
construction site polfution Smooth cover surface
» No accumuiation of dust

Electronics on the underside of the PCB

» Easy and fas!l mounting .
\i'- in protruding edges
—_—EE g

» Optimum protecticn against mechanical
damage during instaflation

| { IP65 | NEMA 4
! i Enclosure
Bayonet Screws -
» Openfclosed with a ¥ rotafion |1 | 5 -

Cast Electronics

» Mechanical protection
» Condensation-resistant

! Watertight cable

E+E Humidity sensor HCTO1
» Long-term stahifity

» Protected RH sensor surface
» Protectad solder pads

» Tested according fo automotive
standard AEC-Q200

Applications
*  agriculture

= stables, incubators, hatchers

= green houses

« storage rooms, cooling chambers

BAL et @ 3 ngimered tradomuark of ASHRAE. ASIERAL docy ot cnbors.

= indoor pools s x e preshucia s copapliancs wish ASTEAE. stmdur. Comsplkamse of
- demam’ng dlmate mntml ::-n;d‘:-.-\mn- ik mwnmr\l:;l-n:/::lm.ll Stamdand |1!: :: reapurui friy
34 wes EE210

QU L

El presente informe no podrd ser reproducido parcialmente salvo con el consentimiento
escrito del Laboratorio. En cualquier caso, la reproduccién del presente informe carece del

tratamiento de copia controlada.
Los resultados contenidos en este informe son validos para el emplazamiento y el periodo

indicados.
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Technical Data

ELEKTRONIK®

st

Measured Values
Relative Humidity [(RH)

Sensor E+E Senzor HCTQ01-00D
Woorking range 0..100% RH
RH accuracy (incl. hysteresis. non-linearity and repeatability)
Wall & duct version:
-15..40°C (5..104°F) <00% RH +(1.3 + 0.003*measured value) % RH
-15...40°C (5...104°F) =90% RH +2.3%RH

-40...60°C (0...140°F)

Remote probe version
at 20°C (68°F)
Temperature (T)

(1.5 + 0.015"measured value) % RH

+2.5% RH

Sensor. Pt1000 (tolerance class B, DIN EN €0751).integrated in HCTO1
T-accuracy remote probe
T g
Outputs
Analog output 0-5V/0-10V “TmA=l<1mA
(RH: 0...100%:; T: see ordering guide)  4-20 mA (two-wire) R, < 500 Ohm
Digital output RS485 (BACnet MS/TP or Modbus RTU), max. 32 EE210 Inone bus
General
Power supply
for 0-5 V' / 0-10 V / RS485 15 - 35V DC" or 24V AC £20%
for 4-20 mA 10V + RL x 20 mA < W+ < 30V DC
Current consumption
\oltage output DC supply typ. 3.3mA; with display typ. 3.6mA
AC supply typ. 34mA; with display typ. 37mA
Current output DC supply max. 40mA

Digital interface

DC supply typ. SmA; with display typ. 19mA
AC supply typ. 52mA: with display typ. 118mA

Display 1..2 or 3 lines, user configurable

Connection Screw terminals. max. 1.5 mm?

Housing material Polycarbonate. UL94v-0 (with Display UL94HB) approved

Proiection class IPE5 / NEMA 4

Cable gland M1Ex 1.5

Probecable {type C)  PWYC @43mm, 4 x 025 mm2, Length: 1.5 or 3m (4.9 or 8 8ft)

Sensor protection E+E Coating -
Electromagnetic compatibility ENG1326-1 ENB1326-2-3 C E

Industrial Environment

Temperature ranges

Operating: -40..60°C (40_140°F) (-40...80°C for remote probe EE210P)
Storage: -40_.60°C (-40._140°F)

Temperature ranges with display

Operating: -20..50°C (4..122°F) (-40...80°C for remote probe EE210P)
Storage:  -20..60°C (-4...140°F)

1 USA& Canada: closs 2 supply mouired, max supply vohage 300

EE210

El presente informe no podrd ser reproducido parcialmente salvo con el consentimiento
escrito del Laboratorio. En cualquier caso, la reproduccién del presente informe carece del

tratamiento de copia controlada.

Los resultados contenidos en este informe son validos para el emplazamiento y el periodo

indicados.
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Ordering Guid

humidity +  [HT) [0-5V (2] (RES485 (3] |standard (F) |wall mount (A} |50mmi sy {B) (display (D} |membrane (B}
temperature O- 10V (1} |none =) duct mournt (B} |200mmpery  (F) imone (x] |stainless steal sinlerad (T)
4-20m4 L] remote probe  (C1 [Type Aand G (x) fortype C [®}
nona iz}
EE210- | |
Analogue outputs setup
OQUTPUT 1 SCALING 1% OUTPUT 2 SCALING 2v uNIT
relative: humidity™ (Uw) | -40..80 (002) |relative humidity™ {Uw) | -40..60 [002) |metric )
lemperatura (Tx} -10..50 (003) |tempearature {T=) -10..50 (003} |non-mefric (L]
dew point temperature o 0..50 (004} (dew point temperature {Toj) 050 (004
frost point lemparature: mF | 0..100 (005) |frost point temperature %} | 0100 {005}
'water vapour partial pressurs™ [Ex} | 32.122 (078) |water vapour parfial pressura” (Ex]) | 32..122 (76}
mising raio® (R} | -40..140 {083} |mixing ratia® (R} | 40140 k]
sbsaluls humidity*| ov) absoluta humidity®! {oV)
specific enthalpy™ {Hx} specific enthalpy™ {Hzx]
Digital output setup™
Modbus RTU" (1) |e600 |A) |odd {0} |1 stophit (1) |metric M)
BACnet MSTP™ ) |19200 (B} |even (E) |2 stophbit [2) |mon-metric N)
36400 {E] |no parity N}
| 576007 iDj
TERO0S i3]
1152007 F
Remote probe for EE210 Type C:
humidity + temparaturs HT) 1.5 m{4.0 /) (€} |membrang B)
3m (98 [E} | stainless steal sintered [0y
EE210P- [
1] A pembination of anatog and dgkal verson = rol pussitic B} For T, TO und TF; ciher scang uper rmguest
2) TheEEZHP prbe has o be wrsied s scperaie poskor: avstable R 4-30mé and RS54 worsions 7} Modbus Mag and sehu nsiaions
3 5 et cdy for availatia: See User Guide and bodbs al W
4| Faclory setup; s} 4

1]
For analogue ouipul wersions the dspiry shows e measunancs schocied for cutoud | and outoad 2 B Oniy kor BACTel

Fat dighai ouiul versions the dispiay shows FEfand T
%) Facory Soming
[etattve ramney B W60 AH
WTHeT VRDOUT parial s a_zoomiar [0 dpm
O_dZgAg |0 2000
absziirs humdly 0_isogm' _|0_magre
0_S0ORUg [0 200ETUAR

Order Examples

Type Aand B Type C
Position 1:

EE210-HT3xPAXxB-UwTx005M EE210-HTEx P Coooc-UwTxd05M

Model: Humidity+Temperature Transmitter Modsl: Humidity+ Temperature Basic Device
Anslog output: g-10v Analog output: 4-20mA
Housing: standard Housing: standard
Type: wall mount Type: remote probe (Pos. 2)
Display. none Display: none
Filter: membrane
Dutput scaling 1; relative humidity
Output scaling 1: redative humidity Scaling 1: 0...100% RH
Scaling 1: 0_.700% RH Cutput scaling 2: temperature
Cwuiput scaling 2: temperature Scaling 2: 0.100°C
Scaling 2: 0._100"C Linit: metric
e e Position 2:
EE210P-HTCB
Model: Humadity+ Temperature Probe
Cabde length: 15m
Filtar: membrans
Accessories
Product configuration adapter see daia shest EE-PCA

Product configuration software
Power supply adapler

EE210

EE-PLE (free download: www.epluse.com/EE210)
W03 {see data sheet Acceseories)

3 | Bl

El presente informe no podrd ser reproducido parcialmente salvo con el consentimiento
escrito del Laboratorio. En cualquier caso, la reproduccién del presente informe carece del
tratamiento de copia controlada.

Los resultados contenidos en este informe son validos para el emplazamiento y el periodo
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FEATURES

» High level linear
voltage output

« 0Oto5Vspan
output

SPECIFICATIONS

SPECIFICATIONS —

BP20 Barometric Pressure Sensor

The NRG #BP20 barometric
pressure sensor is a micro-
machined absaolute pressure
sensor which provides a
high level voltage ocutput
signal that is proportional to
absolute pressure. [t
includes built-in temperature
compensation, linearization,
and an output amplifier.

Its low cost and rugged PVC
enclosure make the BP-20
ideal for collecting absolute
pressure data at remote
sites.

Sensor type

micromachined integrated circuit absolute pressure sensor

Description Al

« wind resource assessment
+ meteorological studies
e environmental monitoring

Sensor range

15 kPa to 115 kPa (4.43 inches to 34.0 inches Hg)

Instrument compatibility

e NRG Symphonie equipped with a BP SCM + any iPack

Signal type linear analog voltage
Transfer function Absclute Pressure in kPa = (Voltage x 21.79) + 10.55 typical
Output signal Accuracy +{- 1.5 kPa max. uncorrected offset (+/- 0.443 inches Hg)
Calibration calibration sheet included with each sensor specifies offset correction
Turn on time 15 ms
Supply voltage 7Vto 35V DC

Fower requirements
Supply current

15 mA max. (8 mA typical)

mounts directly to tower or inside steel shalter box with hose clamps

: Mountin ! ;
Installation 9 (included)
Tools required 8mm (5/16 inch) nut driver or flat blade screwdriver
wire leads. 3 conductor shielded cable:
_ « Red: sensor power
Fhysical Connactions » White' output signal

e Black sensor ground
« Shield wire: to earth ground

NRG

Global leaders in wind assessment technology BE:EA-BESCE B

110 Riggs Road - Hinesburg - VT 05461 USA - TEL [802) 482-2255 - FAX (802) 482-2272 - EMAIL sales@nrgsystems.com

2046 kitspec.doc Rewv 1.2, 30 March 2005
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SPECIFICATIONS —

« cable diameter 4.8 mm (316 inches)
Weight 0.1 kg (0.2 pounds)

Cable length

+ 57 mm (2.25 inches) diameter
o 112 mm {4 4 inches) length (including cable bushing)

= 3 conductor 22 AWG, with averall foil shield and drain wire, chrome PVC
. Cable :
Materials jacket

Enclosure weatherproof PVC

Dimensions

NRG

Global leaders in wind assessment technology [ ST
110 Riggs Road - Hinesburg - VT 05461 USA - TEL (802) 482-2255 - FAX (802) 482-2272 - EMAIL sales@nrgsystems.com

XodEkitepec.doo Rev 1.2, 30 March 2005
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i KIPP &
ZONEN

SINCE 1830

Piranometros

Para una Medida Precisa de la Radiacion Solar

Instalado en las redes nacionales globalmente

Acorde con normas 150 9060 y IEC 60904

Ampliamente usado por la Organizacion Meteorolégica Mundidal en programas cientificos (WMO)
Las mas amplia gama de piranometros y accesorios disponibles

Introduccion

La radiacion solar conduce la mayoria de los procesos dinamicos en la supericie de la tierra, las corrientes sobre el océano hasta el clima
y la vida misma. Medidas a largo plazo que sean fiables y precisas es fundamental para entender el sistema climatico de la tierra. El
incremento de los costes del combustible fésil y la necesidad de reducir la huella de carbono ha producido un rapide crecimiento en el

mercado de la energfa verde, con el correspondiente crecimiento del sector solar.

Los clentificos, investigadores y empresas dedicadas a las
energias renavahles, la climatologia, agricultura, recursos
hidrologicos o el sector ambiental precisan medidas fiables de
la radiacion solar. Estas medidas se realizan por medio de
pirandmetros que son radlimetros disefiados para la medida
de |a radiacidn global en una superficie horizontal resultante
de los flujos de radiacion de onda desde 300 a 3.000
nanometros (nm).

Kipp & Zonen ha estado fabricando piranémetros desde hace 85
afos, fabricando modelos de todos los precios y comportamiento.
Todos ellos cumplen con los reguerimientos de la normativa

IS0 9060 y son completamente trazables con el Centro
Radiométrico Mundial (WRR) en Davos, Suiza, donde Kipp &
Zonen participa en el Grupo de estandarizacion mundial.

Los pirandémetros tienen un nivel de precision excepclonal,
con el sensor de temperatura integrado y contando con el
certificado de pruebas individual de la medida direccional y
respuesta de |a temperatura. Esta importante caracteristica
asegura una alta preclsién en [a medida. Los pirandmetros
estdn disefiados para su funcionamiento durante un largo
periodo de tiempo con un mantenimiento muy sencillo y con
un amplio rango de accesorios disponibles.

El presente informe no podrd ser reproducido parcialmente salvo con el consentimiento
escrito del Laboratorio. En cualquier caso, la reproduccién del presente informe carece del

tratamiento de copia controlada.

Los resultados contenidos en este informe son validos para el emplazamiento y el periodo

indicados.
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Carcasa CMP 3

@110 mm

Clasificacifn 150 9060:1350
Rango espectral (S0 % punin}
Sensibtiidad
Impedancia

Ral
iy

esglida previsia

Radiacitin méxima

Qffser cerm
[z} radtacion trmica (
() cambio de Tempe

Selactividad espectral {350 & 1500 nm)
RESpUESTA TAMpRratura

Respuests de inclinacién
(6" 3937 1000 W/m*}

Campa de viskbn
Precisian de nivel de urbuga

Salida del sensor de temparatura

TIpD de datector

Tempearatura oe funcionamientn
Temperatura de almacenamianto
Range de humedad

Grado de protaccitn IP

Segunda clase
300 a 2800 nm
58 200V /Wim
2082000
Oa3jomy

2000 W/ m
16E

<185

4 15 W m2
< 5Wme

Termaplia

-40°C 8 +80"C
50°C 3 +80"C
0@ 100% sin conoe

Aplicac lnes recamendadas

SINCE

1830

@50 mm

Carcasa CMP1O | ,

150 mm

Primera clase
2852 2800nm
5 2 20pV/W/m2
1022000
oa3omv

2000 W/m:
¢ 65
<185

¢ 12W/me
< 4Wime
1%
1%
< 20 W/m?

t3%
¢ 4% [10°0 2 +40°0)

1%

1807
01"

Termoglia
-40°C 3 +80"C
40°Ca+80"0

nsacion | ©'a 100 % sin concensackin

Visita www_kippzonen.com para encontfar su distribuidor local

Carcasa serle CMP

Patrdn secundario

285 3 2800 /M
7 2 Lapv iy me
1021000
0azomy

4000 W/m:
11,75

¢ 58

«TW/m2
4+ 2W/me

10,5%

Termaopila
-40°C 3 +80™C
40°Ca +80°C
0a 100% sin

i Patrén secundario
285a 28o0nm
7 8 140w im2

| 101000

| 0&z0my

| 4000 Wjm:

t1,7s
€55

< 7 W me

«2Wjme
| t0,5%
| 10,2%

< 10W/me
[ 3m

0% 2+507C)

ermoplia
-40°C 3 +80°C
| 40 a +80°C

dersaciin | 02 100% sincondensaciin

67

@50 mm

-

-
@150 mm

Patrin secundario
200 a 36000m
7a14pviwim:
1081000
0al10mVv

4000 W/me
178

€55

© 3W/m
¢ 1Wim
©0,5%
t0.2%
«5W/me

3%
¢0,5% (-20°C a +50°C)

«0,2%

180*
¢0,1°

Termistor 10K
{nprianai Fr100)

Tarmnpita

~40°C 2 +80°C
50°Ca+80°C

02100 % sin condensacion

Akas y termosolares,

Redes me

kg

35

OFICINA CENTRAL

Kipp & Zonen B\
Delftechpark 36, 2628 XH Delft
P.0. Box 507, 2600 AM Delft
The Netherlands

T: +31 (0) 15 2755 210

F: +31 (0) 15 2620 351
info@kippzonen.com

4414470:-V1312Es

Kipp & Zonen B.V_ se reserva el derecha de cambiar las especificaciones de este documento sin notificacién

El presente informe no podra ser reproducido parcialmente salvo con el consentimiento
escrito del Laboratorio. En cualquier caso, la reproduccién del presente informe carece del
tratamiento de copia controlada.

Los resultados contenidos en este informe son validos para el emplazamiento y el periodo
indicados.
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CR1000 Specifications

Electrical specifications are valid over a -25° to +50°C range unless otherwise specified; non-condensing environment required. To maintain electrical
specifications, Campbell Scientific recommends recalibrating dataloggers every two years. We recommend that the system configuration and critical
specifications are confirmed with Campbell Scientific before purchase.

PROGRAM EXECUTION RATE

10 ms to one day @ 10 ms increments

ANALOG INPUTS (SE1-5E14 or DIFF1-DIFF8)
B differantial (DF) or 18 single-anded (SE) individually
configured. Channel expansion provided by AM16/32B
and AMZ5T multiplexers.
RANGES and RESOLUTION: Basic resclution

(Basic Res) is the A/D resolution of a single

ion. Resoclution of DF it:
with input reversal I half the Basic Res.

CURRENT SOURCING/SINKING: 25 mA

RESISTANCE MEASUREMENTS
MEASUREMENT TYPES: The CR1000 provides
ratiometric measuremants of 4- and &-wire full
bridges, and 2-, 3-, and 4-wire half bridges.
Precise, dual polarity excitation using any of the
3 switched voltage excitations eliminates dc errors.
VOLTAGE RATIO ACCURACY®: Assuming axcitation
voltage of ai least 1000 mV, not including bridge
resistor amor.
+(0.04% of vohage reading + offset)/V
y does not include the sansor and measurement

ACCURACY,
+(0 06% of reading + offsef), 0° 10 40°C
+(0.12% of reading + offset}, -25° o 50°C
+(0.18% of reading + offset), -55° to B5°C (-XT only)
"‘Accuracy does not includs the sansor and measuremant
noise. The offsets are defmed as:
Cifzel for DF winput reversal = 1.5.Bagic Bes + 1.0 gV
Cffeet for DF wit input reverssl = 3-Basic Pes + 2.0 1V
Offzet for SE = 3-Basic Pes + 20 pv
INPUT NOISE VOLTAGE: For DF measuremenis
with input reversal on +2.5 mV input range; digital
resclution dominates for higher ranges.
250 ps Integration: 0,34 pv AMS
50/60 Hz Integration: 019 pV AMS

ANALOG MEASUREMENT SPEED:

Range (mv)! | DF Res ) ® | Basic Aas (pv) f
5000 BE7 1333
+2600 333 667
*250 3.3 86.7
475 aaa 67
+1.5 1.0 2.0
25 0.33 0.67
‘Flangs overhead of ~0% on all ranges guarantsss thal
ful-ecale values will not cause over rangs.
2Resoiution of OF measuwemeris with mput reversal.

noisa. The offsets are defined as:
Offset for DF winput reversal = 1 65-Basic Res + 1.0 gV
Oifaat for DF wio input reversal = 3.Basic Aes + 2.0 p
Offset for SE = 3.Basic Res + 3.0 pV/
Oifsal values are reduced by a lactor of 2 when
axcitation reversal is used

PERIOD AVERAGE

Any of the16 5E analog inputs can be used for period
averaging. Accuracy is =(0.01% of reading + resclu-
tion), whera resolution iz 136 ns divided by the speci-
fied number of cycles to be measured

INPUT AMPLITUDE AND FREQUENCY:

Signal (peak ity
Inputt i pest Pusa | Max®
Vbttage | Range Width | Freg
Gain_| (+mV) | Min (mV) | Max (V) | A | (kHz)
1 2500 500 10 25 200
10 260 10 10 60
33 | @5 5 62 B
100 25 2 100 5
TWith signal centered af the datalogger ground.
The maximum fraquency = 1/{Twice Mimmum Pulss VWidth)
for 5% of duty cycle signals.

PULSE COUNTERS (P1-P2)
{2) Inputs individually selectable for switch closure, high
frequency pulse, or low-level ac. Independent 24-bit

i Tota! Time®
tion Typer| Integra- | Selting | SEw' | DF W'
Code | fonTime | Time | No Bev | inpul Rev
250 25048 | 450ps | ~1ms | ~12ma
60HZ' [1667ms| 9ms | ~20ms | ~d0ms
soHz' |2o00ms| ams ~26 M8 | ~50ms
4AC line noisa filtr.
SInciudes 250 ps for comversion to enginesring Lnits

INPUT LIMITS: 5V
DC COMMON MODE REJECTION: =100 dB

NORMAL MODE REJECTION: 70dB @ 80 Hz
whean using 60 Hz rejection
SUSTAINED INPUT VOLTAGE W/O DAMAGE:
+16 Vde max,
INPUT CURRENT: =1 nA iypical, +& nA max
@ 50°C: £50 nA @ B5'C
INPUT RESISTANGE: 20 Gohms typical
ACCURACY OF BUILT-IN REFERENCE JUNCTION
THERMISTOR (for thermocouple

for each input
MAXIMUM COUNTS PER SCAN: 16.7x10°
SWITCH CLOSURE MODE:
Minimum Switch Clesed Time: 5 ms
Minimum Switch Open Time: & ms
Max. Bounce Time: | ms open wio being counted
HIGH-FREQUENCY PULSE MODE:
Maximum Input Frequancy: 250 kHz
Maximum Input Voltage: +20V
Voltage Thresholds: Count upon fr: from
below 0.9V to above 2 2 V after input filter with
1.2 ps time constant.
LOW-LEVEL AC MODE: Internal AC coupling remaves
AC offsetz up to 205V
Input Hysteresia: 12 mV @ 1 Hz
Maximum ac Input Voltage: <20V
Minimum ac Input Voltage:

+0.3°C, -25° to 50°C
+0 B°C, -B5° o 85°C (-XT anly)

ANALOG OUTPUTS (Vx1-Vx3)

3 switched voltage, active only during measuroment,

one at a time.

RANGE AND RESOLUTION: Voltage outputs program-
mable batwaan +2.8 V with 0.67 mV msolution.

V, ACCURALCY: +{0.06% of setting + 0.8 mV}, 0" to 40°C
+{0.12% of setting + 0.8 mV}, -25° to 50°C
+(0.18% of sefling + 0.8 mV), -55° 1o 85°C (-XT only)

\_ FREQUENCY SWEEP FUNCTION: Switched culpuls
provide a programmable swept freguency, 0 to 2500 myv
square waves for exciting vibrating wire transducers.

Sine Wave (mV AMS) Range(Hz)
20 1.0to 20
200 1o 200
2000 0.3 to 10,000
5000 0.3 to 20,000

DIGITAL I/O PORTS (C1-C8)

B ports software selectable, as binary inputs or control cut-
puts. Also provide edge liming, subrouting intarrupta/wake
up, switch closure pulse counting, high frequency pulse
counting, asynchronous communications (UART), SDI-12
communications, and SOM communications.

HIGH-FREQUENCY MAX: 400 kHz

SWITCH CLOSURE FREQUENCY MAX: 150 Hz

EDGE TIMING RESOLUTION: 540 ns

QUTPUT VOLTAGES (no load): high 5.0V +0.1\;
low <01

OUTPUT RESISTANCE: 330 ohma

INPUT STATE: high 3810 16V, low -801t0 12V

INPUT HYSTERESIS: 1.4V

INPUT RESISTANCE: 100 kohms

SWITCHED 12V (sW-12)

COne independent 12 V unregulated sources switched on
and off under program contral. Thermal fuse hold curent
=800 mA @ 20°C, 650 mA & 50°C. 360 mA @ B5°C.

CE COMPLIANCE
STANDARD{S) TO WHICH CONFORMITY 1S
DECLARED- |ECA1226:2002

COMMUNICATIONS
RS-232 PORTS:
S-pin: DCE part for battery-powerad computer or
nen-CSl modem connection,
COM1 to COM4: Four independent Tw/Rx pairs on
controf ports (nen-isclated); 0 to 5 VUART
Baud Rales. solectable from 300 bps to 115.2 kbps.
Default Format: 8 data bits; 1 atop bits; no parity
Optional Formats: 7 data bits; 2 stop bits: odd, even
parity
C5 VD POHRT: Interface with TSI peripherals

SDI-12: Digital control ports 1,3, 5 and 7 ara
individually configured and meet S0I-12 Standard
version 1.3 for datalogger mode. Up 10 ten SDI-12
sensors are supported per port.

PERIPHERAL PORT: 40-pin interface for altaching
CompactFlash or Ethemnet peripherals

PROTOCOLS SUPPORATED: PakBus, Modbus, DNP3,
FTF, HTTF, XML, FOP3, SMTF, Telnet, NTCIF, NTF,
SD-12, 5DM

CPU AND INTERFACE

PROCESSOR: Fenesas H8S 2322 (16-bit CPU with
32-bit internal cora)

MEMOCRY: 2 ME of Flash for operating sysiem; 4 MB
of battery-backad SRAM for CPU usage, program
storage and data storage.

CLOCK ACCURACY: +3 min, per year, Correction

via GPS optional.

SYSTEM POWER REQUIREMENTS
VOLTAGE: 9.6 to 16 Vde (reverss polarity profectad)
EXTERNAL BATTERIES: 12 Vdc nominal
TYPICAL CURRENT DRAIN:
Sleep Mode: 0.7 ma (0.9 mA max.)
1 Hz Sample Rate (1 fast SE meaz.): 1 mA
100 Hz Sample Rate (1 fast SE meas.). 16.2 mA
100 Hz Sample Rate (1 fast SE mzas. wRS-222
communication): 27.6 mA
Optional Keyboard Display On (no backlight): add
T mé 1o cument drain
Optional Keyboard Display On (backlight on): add
100 mA to current drain

PHYSICAL

DIMENSIONS: 9.4" x 4" x 2.4" (23.9 x 10.2 x 6.1 cm);
additional clearance required for senal cable and
sansor leads.

WEIGHT: 2.1 Ibs {1 ka)

WARRANTY
3-yoars against defocts in matenals and workmanship.

BISW 1800 N
CANALA

Camphbell Scientific, Inc.
UsA ALISTRALIA BRAZIL

)

Logan, Utah B4321-1784
COSTA RICA

(435) 753-2342

ENGLAND FAANCE GERMANY

woww.campbellsci.com
SCUTH AFRICA

Copynght © 2004, 2011
Campbell Soenitfic, Inc.

SHIN Printed November 2011
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SOLAR MODULE 53w
Brand Morningsun Solar
Model MSP-53W

Open-Circuit Voltage *

Panel efficiency . I n(%)

Pm pera ure Coefficient

Max-System Voltage

igh Transmission, Low Iron Tempered Glass 3.2 mm

Connection Junction Box

Storage Temperature

El presente informe no podrd ser reproducido parcialmente salvo con el consentimiento
escrito del Laboratorio. En cualquier caso, la reproduccién del presente informe carece del

tratamiento de copia controlada.
Los resultados contenidos en este informe son validos para el emplazamiento y el periodo

indicados.
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CURTISS CT12 440 12V 45AH
&)

Especificaciones técnicas

Referencia: CT 12 440
) Largo: 187 £2 mm (7.76 inches)
m gg%; Ancho: 165 £ 2 mm (6.50inches)
s U
"‘"‘n—:ﬁ o Alto: 170 £2 mm (6.69 inches)
= T Alto total (con terminal); 170 £ 2 mm (6.69 inches)
B oo D Peso aproximado: Approx14.2kg (31.3 lbs)
Especificaciones
omiral (2
d Mominal (Z0HR) 45AH

BOLT & NUTTYPE

Tipo de terminal

Material contenido

Capacidad nominal

Méaxima corriente de descarga
Resistencia interna

Caracteristicas de descarga

funcionampento

I5=IC[IT+5F)

ekl s che 1354 Voltaje

Tityga cowtlent

144V ~15.00 at 75°C (77°H lamp

Usa standby o bmite en la comiente inicizl de carga comiente
135V <138V at 15°C (77°F) Temp
Capacidad afectacds por la temperatita A0°C (104°F) T03%

25°C (T7°F) 100%
WA (32°F) 88
Disefio de vida de flotacion 20°C A=6a
Autodescarga

Las hatertss Curtiss pueden atmscendrse hasta 6 mesesa "ITF), 2ntonces una recarga seré necesaris Para
tEmperaturad mis altas el intervalo de Hempo par ez TECARG SOTA IMENOE
Dimensiones
B T6 Terminal
Unit:mm _B_

418

i
<@

16542

170+2

El presente informe no podrd ser reproducido parcialmente salvo con el consentimiento
escrito del Laboratorio. En cualquier caso, la reproduccién del presente informe carece del
tratamiento de copia controlada.

Los resultados contenidos en este informe son validos para el emplazamiento y el periodo
indicados.
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contemdos. be compane normaliments de celula y cublerta que estan permanentemente unidas)

CT12 440

12V 45AH

Descarga de corriente constante{(Amperes) a 25°C (77°F)

FVITime | 5min | 10min | 15min | 20min | 30min | 45min 1h Zh 3h 4h 5h 6h 8h 10h 20h
1.85Vicell| 77.0 60.6 51.5 43.1 4.2 25.9 212 13.6 10.7 B73 7.03 6.12 4.97 4.25 2.32
1.80Vicell | 1034 | 77.4 62.2 50.9 40.4 30.1 238 4.7 1.5 9.32 7.56 6.57 5.27 4.50 2.34
1.75Vicell | 116.6 85.0 68.0 54.8 41.8 313 24.9 153 "7 9.53 774 6.75 5.36 4.55 2.36
1.70Vicell | 1284 | 82.7 72.6 57.6 436 32.5 25.6 16.9 120 8.78 7.85 6.89 5.44 4.58 241
1.65Vicell | 141.5 | 1000 | 771 61.2 46.0 333 26.5 163 125 | 102 | 847 7.04 5.53 4.68 244
1.60Vicell | 156.1 | 1086 | 825 65.1 48.6 34.7 27.5 16.9 128 | 1043 | B44 7.20 5.58 4.73 245
Ue arga de pote 5 0 - .
FMiTime | Smin | 10min | 1Smin | 20min | 30min | 45min 1h 2h 3h 4h 5h Bh 8h 10h 20h
1.85Vicell| 1408 | 1119 | 961 81.2 B5.2 49.8 409 262 208 17 13.8 | 120 9482 841 4.59
1.80V/cell| 187.0 | 141.2 | 1145 | 4.6 75.8 57.5 456 284 223 18.1 14.7 | 128 104 8.89 4.63
1.75Vicell| 206.4 | 1527 | 123.6 | 100.7 | 781 5901 475 204 226 18.5 15.1 132 105 8.97 467
1.70Vicell| 220.9 | 1627 | 1301 | 1061 80.8 61.2 488 30.5 232 18.9 154 | 134 107 9.05 4.75
1.65Vicell| 2402 | 1739 | 137.3 | 1108 B4.5 62.2 50.1 32 2441 19.5 15.86 | 137 108 9.22 4.81
1.60Vicell| 258.8 | 184.5 | 1444 | 1167 88.6 4.4 516 2.1 24.7 20.0 16.3 | 139 10.8 9.31 4.83

Caracteristicas de descarga

Temparatlura | 25"C(TTF)
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Caracteristicas de carga de flotacion
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Efectos de temperatura en relacion con la capacidad de la bateria

Efecto de |z temperatura en largos periodos de vida de flotacion
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e carmanah’

LIVIANA'Y AUTOCONTENIDA CON UNA
we put solar to work

SOFISTICADA GESTION DE LA ENERGIA SOLAR

- NINGUNA OTRA LUZ PARA SENALIZACION DE
OBSTRUCCIONES O BARRICADAS ACTUALMENTE
DISPONIBLE SE COMPARA CON LA OL4.

Funcionamiento del atardecer al amanecer
Intuitiva interfaz de usuario integrada
Cpciones de despliegue inteligente para un
desempeiio confiable en una gran variedad de
ubicaciones

Plataforma de tecnologia comprobada

OLL

SENAL DE PELIGRO DE PROPOSITO GENERAL

LA OLL ES UNA LUZ DE ALTO RENDIMIENTO
DISENADA PARA FUNCIONAR DE MANERA
CONFIABLE EN PREDIOS INDUSTRIALES DIFICILES
COMO PATIOS DE MANIOBRAS, OBRAS EN
CONSTRUCCION, EXPLOTACIONES MINERAS
¥ MUCHOS MAS. APTA PARA INSTALACIONES
PERMANENTES, TEMPORALES O DE
EMERGENCIA.

Facil de instalar y reubicar: Lusgo de un proceso

de instalacién muy sencillo las luces estan listas para

usar de Inmediato. No se requiersn aquipos de frabajo
especializados.

Autocontenida y de bajo mantenimiento: Todos
los componentes estan protegidos dentro de un Pansl solar
gabinete robusto y durable. La OL4 incluys una bateria

reemplazable que reduce el costo total de la unidad

ESPECIFICACIONES

| Catas de ana eneincia con mindn g typaas y
bloqueo Segumiento del punto de maxima potencia
| (MPPT) para una dpima acumkacion de anaigia

| Bateria reciclable pimera en su clase con un ranga

= . = : de temperaturas extramas. Se puede reemplazar
mas alié de los cinco afios y parmite lograr ahorros Batsria by st S
significativos. | de'h bateria: bien, cargar o mal (feemplazar)
Opciones do despliegus ntaligante; La OL fens a o e
exclusiva capacidad de ser sincronizada a la ublcacién Faesie e ke que provesn una infensidad constante cualquiera

sean las condiciones da operaciin

exacta donde se Instala, lo cual la protege contra
configuraciones Incorrectas

| 4 ed plen (o), siempre encendida (var grlifica
fotométrica en la parte trasera). nienzidad pico 18

Confiabilidad sin precedentes; E| Sistema de el 4, dastalland, cielo da servici del 12.5% (LD
Gestion de Energia (EMS) con microprocesador | rejos)
monitorea y adapta |a [uz segun las condiciones Fatrones de desiello | 258
amblentales para lograr un funcionamiento uniforme | oy Erea e e e g
y una larga vida til incluso bajo las condiciones mas Consinucion gt it St
severas, | 3 prusba de agua
o - Rogo, azul, amarillo, verde, blance
Disefiada y ensayada segin las normas Colares Cromaticidad que cumple con OACH y SAE25050

industriales mas exigentes: MIL-S5TD-2020G:
Humedad, Inmersién, Vibracién, Chogue; MIL-STD-
810G; Radiacion Solar, Nisbla Salina; EN 60945:

| (FAA)
| BT cumplo con of Tiossiar de Ingeniara 67 de

Indicador de color | Faa

: -45 a 124 °F (43 a 51 °C] en funcionarmiento

| -45 a 176 °F (43 a 80 °C] an almacanamiento

ESD, EMI, EMC,; IP68; L70. La OL4 es aceptable para i
aplicaciones en barricadas y obras an construccion

en Asropuertes Comerciales certificados por la FAA il Eahiit et
segun la Parte 139 de la Circular AC 150/5370-2E. La Carga da visnto | 400 mph (180 mis|
OL4 Azul satisface |os requisitos del Anexo 14 dala Cuando estd habiiitads, el ALC d=minuye

i i Control de iluminackn dinamicaments [a intensidad en respuesta 3 una
OACI, Volumen 1, Cuarta Edicion, de julio de 2004. automatics (ALC] iuminaciin sol sxszprinmens b par
Disefio facil de usar: Interfaz de usuario integrada, L/ e A

control remeoto infrarrojo opcional y software USB de
gestion de dispositivos para una facil configuracion y

programacion. E
Solucién ecoldgica; Las baterias reciclables, un c € @
180 8061 4 Phb —

disefic compatible con |a directiva RoHS y la carga
solar natural minimizan la huslla scolégica.

Carmanah Technologies Corp. « Web: carmanah.com - Teléfono: 1.250.380.0052 - Fax: 1.250.380.0062 + Email: Info@carmanah.com
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MODELO

LL

SENAL DE PELIGRO DE PROPOSITO GENERAL

' PLANOS ¥ DIMENSIONES  FOTOMETRIA
VISTA LATERAL VISTA CON INTERRUPTOR
10 -
peur 9 == \Verde
[176mm]
- IE\ i Amarillo
) — Blanco
7 - Rojo
| 665 ; 3 6 — Azul
170mm 045
[11mm g © = FAA-LE61T Azul Pistas de Rodaje
&
i - = ' FAA-L-853R Rojo Portatil
2
3
VISTA INFERIOR
REF 2qf poanin
e e " :
| [ 130mm] i {1 . .
------------ @581 0
-’ [150mm] Anguin verteal
CIRCULO DE
R PEANOS
[113mm] OPCIONES PARA REALIZAR UN PEDIDO
{ MODELO ¥ | SALIDA Y | INTERRUPTOR ¥ CONTROL ¥
O, ROJO
$0.28" 3x AZUL NINGUND.
MONTAJE oL VERDE CONINTERRUETOR CON GP3
ool S [7mm] AL, SIN INTERRUPTOR
(INALAMBRICA) AMARILLO

PROGRAMACION ¥ CONFIGURACION

CODIGOS PARA PEDIR LOS ACCESORIOS

Disuasor de aves a@cional (58 envia 1 con cada uz) 57003

57382 {con intermuptor]

Kit cubiarta infarion da fepuesio 57303 (sin Intemuptor)

Baleria de repuesio 57383
Cargador de baterfas SEHER (100 - 240 VEA)
Cable USB 57304
Sofware de gestiin e dispositvos 61125
Programaor inframojo 55818

Hay alics accesonios ¥ opeiones ¢ montaje @isponibles. 5 desea una Bsta completa, consulle
Ia hoja oe de nusEts

a5 especilicacones puedsn estar sujotas a cambio

sarmanall £3 una socedad andnima canadiense - TSX.OMH
§ 2013, Carmanah Technoioges Com.

Jocumenio: OBST_OL4_Spec_Sheet-ES_RevD

156 RevC

‘atenie Estadoundense No. §.573.658. Otras patentes 0 iramite. “Carmanah’ v el logo de Carmanah son marcas comerciaies de Carmanah Technologies Corp.

Carmanah Technologles Corp, - Web: carmanah.com - Teléfono: 1.250.380.005Z - Fax: 1.250.280.0062 + Email: Info@carmanah.com
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Up to 10 cd of intensity (steady-on, green, equatcrial)
carmana h® Replaceable and recyclable battery pack

we put solar to work

WHETHER FOR PERMANENT. TEMPORARY
OR EMERGENCY LIGHTING, THE A650
OFFERS SOPHISTICATION, INTELLIGENCE
AND PERFORMANCE THAT IS UNRIVALLED
BY ANY OTHER LIGHT ON THE MARKET.

Easy installation and relocation: no specialized work
crew required, limited air traffic disruption and lights ara
immediately operational. The A650 can also be quickly
relocated for temporary or emergency applications.

Self-contained and low maintenance: all companents
are incorporated within a compact, stand-alone unit. The
ABS0 also features a replaceable battery pack that extends
the sarvice life bayond five years, reducing the total cost of
ownership and resuiting in signiiicant cost savings.

Intelligent settings: the first solar product to incorporate
intelfigent deployment Jocation settings that allow the AG50
to be tuned to its location, protecting it against improper
configuration.

Unprecedented Reliability: microprocessor Energy
Management System (EMS) monitors and adapts the
brightness to environmental conditions for consistent
operation and long fife under the toughest conditions.

Designed and tested to toughest industrial standards:
MIL-STD-202G: Humidity, Immersion, Vibration, Shock; MIL-
STD-810G: Solar Radiafion, Salt Fog, EN 5§0245; ESD, EMI,
EMC; IP€8; L70. The ASS50 Is acceplable for barricade and
construction applications at Commercial Part 139 Airports
under FAA Advisory Circular AC 150/5370-2E. The AG50
Blue is compliant with the requirements of ICAC Annax 14,
Volume 1, Fourth Edition dated July 20044

User friendly: easy configuration and programming options
including: en-board user interface, infrared remote and
Device Manager software through USE connection. Cptional
programmable external switch,

Green solution: a clean, renewable and refiable enargy
source with the lightest environmental footprint. The AS50
features recyclable batteries and Is entirely RoHS compliant.

Intuitive on-board user interface

Dusk-to-dawn operation

Optional external switch

Intelligent deployment location settings protect against
improper configuration

The AB50 is a self-contained, high-performance,
low-maintenance and easy-to-install solar-powered
light source for aviation and industrial environments.
Applications include: taxiway edge lighting; apron
edge lighting; emergency airfield and helipad lighting;
construction barricade lighting on airfields; and
obstruction lighting.

TECHNICAL FEATURES AND SPECIFICATIONS

High-emciency cells with Dypass and blocking diode
Solar Panel TunCtion. Maximum power point tracking (MPPT) for
optimal energy collecton

Tookess repiaceabie and recyclable best-in-cass
Battery battery pack with extreme temperalure range. Baftery
status feedback of Good, Charge or Bad (Replace)

High power LED. Colour-specing temperature comecied
Light Source LED drivers provide consistent ntensity under all
operating condtions.

10 cd Intensily, steady-on (see pholomelric plot an
reverse).

iensty 18 cit peak Intensity, fiashing, 12 5% duty eycle (Red
LEDs).

Flash Pattems 256+

Premium grade UV resistant, polycarbonatel
Construction palysiioxane co-polymer body and lens matenal
Double O-1Ng Sealing with waterproor vent

Blue, Red, Yellow, Green and White

Coiuis ICAC and SAE2S050 (FAA) compliant chiomaticty

-45 fo 124 °F {45 to 51 *C) ambient lemperature
Operating Temperature The AG50 will function up to 190 °F (B8 °C) internal and
_sutface lempesatures.

Storage Temperature 4510 176 °F (-43 1o B0 °C)

Colour Indicator Yes, FAA Eng. Briel 67 compiianl
Weight A5 (1.58 kg)
Wind Loading 400 mph (180 mfs)

When enabied, ALC will dynamicaily reduce brighiness
in response 10 unusially low amounts of sunlight to
ensure continued operation

-

Automatic Light Control
(ALC)

ﬁEPRESENTED BY:

Carmanah Technologies Comp. » Building %203 Harbour Road, Vicloria BCY9A 352, Canada » Telephone: 1.250.380.0052 « Fax: 1.250380.0062 » Email: info®carmanah.com
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TECHNICAL DRAWINGS AND DIMENSIONS

SIDE VIEW SWITCHED VIEW

PEH3
[178enm]

REF
511"

[ 120mm ]

@51
[150mm]
- e BOLT
ff;, # ; CIRCLE
[113mm]
@0.28" 3X
[Tmm]

e —
/ InlFla]
e

Specifications may be subject to change

Carmanah ks a Canadian puldfic corporation - TEX CMH
@ 2010, Cammanah Teennologies Carp

Document: AB50_SpecShest RevD

US Palent No 5,573,659, Qs patents pending. “Camanah” and Carmanah lago ae

Carmznah Te: Carp. « Building & 203 Harbour Road, Viciona BCY9A 35

1 — AB50G
9 ABSOY
. — ABSOW
= AGSOR
: — AG50B
2 -~ FAA L-B61T Blue Taxiway
¥ == FAA L-863R Rod Portable
o

=== |CAQ Annex 14 Blue Taxway

2 e m e A

20 2 4 6 8 1012 14 16 18 20 22 24 26 28 30 32
Vertical Anghe

Nate: intensity dependant oa focation. Based on equatonal iocatinn af 12-nour Right duration and
steady-on ((01) flash code.

ORDERING CODES

LIGHTS

UNSWITCHED SWITCHED
B 4650 Biue | ass08-0000 ABADB-0001
1l A650 Red ABSOR-0000 ABSDR-0001
[ A0 Yellow ABSOY-0000 ARGON-0001
' ABRSD Grean ARENG-0000 ARRDG-N001
[] nsso white ABSOW-0000 ABSOW-0001
ACCESSORIES B
|

57392 (With Swilch)

650 Boltom Cover Replacement Kt | a0 viinout Switch)

65{ Battery Replacement Pack 57383

GAB4E (110V)
650 Baltery Charger 59188 (220V)
650 USB Cable 57394

650 Device Manager Software CD 61125

IR (Infrared) Programmer H6818
Fora compiets h5t of aVation 0GRt BCCESI0NES, MCAONT MOUILNG SQUEMet, DIsas /efer o
the Carmamah Avialion Light w5 Sheel avaialle an . com.

Com

2503800067 « Email: info@carmanah.com
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