












Air Qualitv Instruments

GAS ANALYZER TEST CERTIFICATION

INSTRUMENT MOOEL: 43Í-DZSAA DATE TESTED; 2/14/2020

INSTRUMENT SERIAL»: 120041620^

TEST OPERATOR; Mike Regan

BASIC INSTRUMENT INFORMATION:

Instrument Application Software Ver.

Bench Pressure (mmHq)

Sample Flow (L/MIn)

Interna! Temperature (Deqrees C)

Chamber Temperature (Deqrees C)

PMT Voltaqe

S02 Zero Backqround

S02 Span Coefficient

Zero Noise (ppb)

Span Noise(ppb)

Drift (ppb)

Current Averaqinq Time (s)

FINAL QC

43i 030000

719.06

0.43

31.91

45.05

■657.5
21.253
0.995
0.25
1.84
•0.02
60

108865-43 R ev B

E ND U$E R :OE FA OR GANIS MO DE  E VALUACION Y  F IS CALIZACION AMBIE NTAL



lOf tnO i Aír Quaiitv Instruments
c N T I F . c: i GAS ANALYZER TEST CERTIFICATION

INSTRUMENT MODEL: 42Í-OZMSPAA DATETESTED; 12/5/2019

INSTRUMENT SERIAL#; 1192914962

TEST OPERATOR: Uike Regan

BASIC INSTRUMENT INPORMATION:

Instrument Application Software Ver:

Sample Flow (L/MIn);

Bench Pressure (mmHg):

Internal Temperature (Oegrees C):

PMT Voltage:

Bench Temperature (Oegrees C):
Converter Temperature (Degrees C):

NO Zero Background (ppb):

NOx Zero Background (ppb):

NO Span Coefficient;

NOx Span Coefficient:

N02 Span Coefficient
Converter Efficiency:

Zero Noise (ppb):

Current Averaging Time (s):

FINAL QC

42i 020205

0.672

249.97

32.81

-764.2

50.11

324.1

4.S

4.7

1.017

0.996

1.013

101.3

O

10

108865-42 Rev B

END USER:OEFA ORGANISMO DE EVALUACION Y FISCALIZACION AMBIENTAL



S C I E N T I

Air Qualítv Instruments

CAS ANALYZER TEST CERTIFICATION

INSTRUMENT MODEL: 4501-DZHAA

INSTRUMENT SERIAL#: C1VI19490141 DATETESTED:

TEST OPERATOR: JUN WANG FINAL QC:

12/10/2019

Instrument Applícation Software Ver:

Bench Pressure (mmHg):

Sample Flow (UMIn):

Internal Temperature (Degrees C):

Converter Temperature (Degrees C):

Chamber Temperature (Degrees O):

PMT Vottage:

S02 Zero Background:

802 Span Coefficíent:

08 Zero Background:

08 Span Ooefficient:

H2S Span Ooefficient:

Averaging Time (sec):

Scrubber Effíciency(%):

Zero Noise (ppb):

Span Noise(ppb):

Zero Drift(ppb):

Span Orift (ppb):

S02 Linearity at 400 (ppb):

S02 Linearity at 200 (ppb):

S02 Linearity at 100 (ppb):

H2S Linearity at 400 (ppb):

H2S Linearity at 200 (ppb):

H25 Linearity at 100 (ppb):

Oonverter Efficiency (%):

4501 02.02.08.3184

632.6

0.979

36.6

324

44.9

-621.2

H2S Only

H2S0nly

19.9

1.01

1.01

80

100

0.620299

2.43831

0.554729

-2.359227

H2S Only

H2S Only

H2S Only

400.493333

186.676667

88.026

99

PASS

PASS

PASS

PASS

PASS

PASS

PASS

PASS

PASS

PASS

PASS

PASS

PASS

PASS

PASS

PASS

PASS

PASS

PASS

PASS

PASS

PASS

PASS

PASS

PASS

108865-10 Rev D

END USER:OEFA ORGANISMO DE EVALUACION Y FISCALIZACION AMBIENTAL



Xlieri
S C I E M T

j 5 Air Qualitv instruments
c GAS ANALYZER TEST CERTIFICATION

INSTRUMENT MODEL; 48Í-DZSAA DATETESTED; 1/15/2020

INSTRUMENT SERIAL#: 119308511)85^-

TEST OPERATOR: Dave Armstfong

BASíC INSTRUMENT INFORMATION:

Instrument Appllcation Software Ver.

Sample Flow (L/Min)

Internal Temperature (Degrees C)

Bench Pressure (mmHg)

Bench Temperature (Degrees C)

CO Gas Zero Background (ppb)

CO Gas Span Coefficiertt

Zero Noise Ippb)

Span Noise /ppb)

Drift (ppb)

Automatic Gain Control Frequency

Current Averaging Time (s)

FINAL QC:

481 030000 FASS

1.07 PASS

33.11 PASS

760.9 PASS

48.21 PASS

0.04 PASS

1 PASS

0.01 PASS

0.02 PASS

-0.01 PASS

198959 PASS

30 PASS

108865-48 Rev B

END USER:OEFA ORGANISMO DE EVALUACION Y FISCALIZACION AMBIENTAL



i  Air Qualitv Instroments
c ¡GAS ANALYZER TEST CERTIFICATION

INSTRUMENT MODEL: 43Í.D2SAA

INSTRUMENT SERIAL#: 1192914947

TEST OPERATOR: Caitlin Torpey

BASIC INSTRUMENT INFORMATION:

DATE TESTED: 12/10/2019

¿FINAL QC

Instrument Application Software Ver. 431020208 PASS
Bench Pressure (mmHg) 713.94 PASS
Sample Flow (L/Min) 0.42 PASS
Interna! Temperature (Deqrees C) 31.7 PASS
Chamber Temperature (Deqrees C) 44.96 PASS

PMT Voltage -644.5 PASS
S02 Zero Backqround 16.604 PASS
S02 Span Coefflcient 0.997 PASS
Zero Noise (ppb) 0.17 PASS
Span No(se(ppb| 1.18 PASS

Drift (ppb) -0.12 PASS
Current Averapinq Time (s) 60 PASS

108865-43 Rev B

END USERrOEPA ORGANISMO DE EVALUACION Y FISCALIZACION AMBIENTAL



Air Quality Instruments
GAS ANALYZER TEST CERTIFICATION

INSTRUMENT MODEL: 42Í.DZMSPAA

INSTRUMENT SERIAL#: 1192914960

TEST OPERATOR: Mike Regan ,

BASICINSTRUMENTINFORMATION: V

Instrument Applicatíon Software Ver:
Sample Flow (L/Min);
Bench Pressure (mmHo);
Interna! Temperature (Oegrees C):
PMT Voltage:

Bench Temperature (Degrees C):

Converter Temperature (Degrees C);
NO Zero Background (ppb):
NOx Zero Background (ppb):
NO Span Coeffícient:

NO* Span Coefficient:

N02 Span Coefficient:

Converter Efficiency;
Zero Noise (ppb):

Current Averaging Time (s):

DATETESTED: 12/5/2019

C

FINALQC:A

421 02020 5

0.648

223.53

32.16

•806.64

50.41

324.5

2.7

2.7

1036

0.996

0.991

99.1

O

10

108865-42 Rev 8

ENDUSERiOEFA ORGANISMO DE EVALUACION Y FISCALIZACION AMBIENTAL



E  • A irQ UHtt VI rfetniment*^
^s c I E N T I F I c GAS ANALYZER TEST CERTIFICATION

INSTRUMENT MODEL: 4501-DZHAA

INSTRUMENT SERIAL#: CM19490139

TEST OPERATOR: JUN WANG

instrument Applicatíon Software Ver.:

Bench Pressure (mmHg):

Sample Flow (L/Min):

Interna! Temperatura (Degrees C):

Converter Temperatura (Degrees 0):

Chamber Temperatura (Degrees 0):

PMT Voltage:

S02 Zero Background:

S02 Span Coefficíent:

OS Zero Background:

08 Span Coefficíent:

H2S Span Coefficlent:

Averagíng Time (sec):

Scrubber Efficiency(%):

Zero Nolse (ppb):

Span Nolse(ppb):

Zero Drlft(ppb):

Span Drift (ppb):

S02 Línearlty at 400 (ppb):

S02 Línearlty at 200 (ppb):

302 Línearlty at 100 (ppb):

H2S Línearlty at 400 (ppb):

H2S Línearlty at 200 (ppb);

H2S Línearlty at 100 (ppb):

Converter Efficlency (%):

DATE TESTED: 12/12/2019

FINAL QC:

450102.02.08.318-»-

643.1

1.019

36.5

324

45

-639.7

H2S0nly

H2S Oniy

29.4

0.99

0.99

60

100

0.447O62

5.028363

0.283506

-5.375614

H2S0nly

H2S Oniy

H2S Oniy

400.223333

184.636667

84.126

99

PASS

PASS

PASS

PASS

PASS

PASS

PASS

PASS

PASS

PASS

PASS

PASS

PASS

PASS

PASS

PASS

PASS

PASS

PASS

PASS

PASS

PASS

PASS

PASS

PASS

108865-10 RevD

ENDUSER:OEFA ORGANISMO DE EVALUACION Y FISCALIZACION AMBIENTAL



■  Air Qualitv tnstruments

s c . E IM T I F I c: GAS ANALYZER TEST CERTIFICATION

INSTRUMENT MODEL: 48Í-OZSAA DATE TESTED: 1/6/2020

INSTRUMENT SERIAL»:

TEST OPERATOR:

1193085161

Mike Regan FINAL QC:/V
BASIC INSTRUMENT INFORMATION:

Instrument Applicatíon Software Ver. 48Í020204 PASS

Sample Flow (L/MIn) 1.01 PASS

Internal Temperature (Degrees C) 33.59 PASS

Bench Pressure (mmHg) 747.56 PASS

Bench Temperature (Degrees C) 48.3 PASS

CO Gas Zero Background (ppb) 0.022 PASS

CO Gas Span Coeffíctent 1 PASS

Zero Noise (ppb) 0.01 PASS

Span Noise (ppb) 0.05 PASS

Drift (ppb) 0.02 PASS

Automatic Gain Control Frequency 197403 PASS

Current Averaging Time (s) 30 PASS

108865-48 Rev B

ENDUSERiOEFA ORGANISMO DE EVALUACION Y FISCALIZACION AMBIENTAL



tifír i *■!<« >
C I E  IM T I P I CJ

1^=  ̂ Air Qualitv Instruments
p I C5AS  ANALY ZE R  TE S T CE R TIFICATION

INS TR UME NT MODE L: 43Í-DZS AA

INS TR UME NT S E R IAL*: 1192914948

TE S TOPE R ATOR : CaitlinTorpey

BAS IC  INS TR UME NT INFOR MATION:

Instfument Application S oftware Ver.
Bench Pressure (mmHq]
S ample F low (L/Min)
Internal Temperature (Oeqrees C )
Chamber Temperature (Degrees C)
PMT Voltape
S 02 Zero Background
S 02 S pan Coefficient
Zero Noise (ppb)
S pan Noise(ppb)
Drift (ppb)
Current Averaging Time (s)

DATE  TE S TE D: 12/29/2019

= A ) AFINAL QC

43i 020208 PAS S

728.57 PAS S

0.44 PAS S

31.36 PAS S

45.03 PAS S

-600.5 PAS S
21.36 PAS S
1.006 PAS S

0.18 PAS S

1.03 PAS S

0.03 PAS S

60 PAS S

108865-43 R ev B

E ND US E R :OE FA OR GANIS MO DE  E VALUACION Y  F IS CALIZACION AMBIE NTAL



e N T t p

^  Air Quaiitv Instruments
r GAS ANALYZER TEST CERTIFICATION

INSTRUMENT MODEL: 42Í-0ZMSPAA OATETESTED: 12/5/2019

ÍNSTRUMENT SERIAL#: 1192914961

TEST OPERATOR: Mike Pegan

BASIC INSTRUMENT INFORMATION:

Instrument Application Software Ver.:

Sample Flow (UMin):

Bench Pressure (mmHq);

Internal Temperature (Deqrees C):
PMT Voltage:

Bench Temperature (Deqrees C):
Converter Temperature (Deqrees C):
NO ¿ero Backqround (ppb):
NOx Zero Backqround (ppb);
NO Span Coefficient:

NOx Span Coefficient;

N02 Span Coefficient:

Converter Effíciency:
Zero Noíse (ppb);

Current Averaqinq Time (s);

FINAL QC

42i 020205

0.683

242.46

33.27

-747

50.45

324

4.1

4.2

0.993

1.002

1.012

101.2

O

10

108865-42 Rev 8

END USER;OEFA ORGANISMO DE EVALUACION Y FISCALIZACION AMBIENTAL



Air Qualitv Instruments
i3 ta LiC ' ¡ vrfuctiuv iris>ti uiTUJíits»
s c I E N X I P i e GAS ANALYZER TEST CERTIFICATION

INSTRUMENT MODEL: 4501-DZHAA

INSTRUMENT SERIAL#: CM19490140 DATE TESTED:

TESTOPERATOR: JUN WANG FINAL QC:

12/6/2019

Instrument Appiicatíon Software Ver.:

Bench Pressure (mmHg):

Sample Flow (L/Min):

Interna! Temperature (Degrees C):

Converter Temperature (Degrees O):

Chamber Temperature (Degrees C):

PMT Voltage:

S02 Zero Background:

S02 Span Coefíicient:

OS Zero Background:

OS Span Coefíicient:

H2S Span Coefficlent:

Averaging Time (seo):

Scrubber Efficiency(%):

Zero Noise (ppb):

Span Noise(ppb):

Zero Drift(ppb):

Span Drift (ppb);

S02 Linearity at 400 (ppb):

S02 Linearity at 200 (ppb):

S02 Linearity at 100 (ppb):

H2S Linearity at 400 (ppb);

H2S Linearity at 200 (ppb);

H2S Linearity at 100 (ppb):

Converter Efficiency (%):

450i 02.02.08.318-*-

644.6

1.032

35.2

326

44.9

-674.5

H2S Oniy

H2S Oniy

29.3

1.02

1.02

60

100

0.610193

4.204679

0.536677

-4.283717

H2SOnly

H2S Oniy

H2S Oniy

399.793333

187.1

86.434333

98

PASS

PASS

PASS

PASS

PASS

PASS

PASS

PASS

PASS

PASS

PASS

PASS

PASS

PASS

PASS

PASS

PASS

PASS

PASS

PASS

PASS

PASS

PASS

PASS

PASS

108865-10 Rev D

END USER:OEFA ORGANISMO DE EVALUACION Y FISCALIZACION AMBIENTAL



Therino
s c I E fsj r I F I c

Air Qualitv Instruments

GAS ANALYZER TEST CERTIFICATION

ÍNSTRUMENT MODEL; 48t-DZSAA DATE TESTED: 1/23/2020

INSTRUMENT SERIAL#:

TEST OPERATOR:

1193085162-

Míke Regan FINAL QC

BASIC INSTRUMENT INFORMATION;

Instrument Application Software Ver. 481030000 PASS

Sample Flow (L/Min) 1.11 PASS

Internal Temperature (Degrees C) 33.1 PASS

Bench Pressure (mmHg) 752.57 PASS

Bench Temperature (Oegrees C) 48.02 PASS

00 Gas Zero Background (ppb) 0.002 PASS

00 Gas Span Ooefficient 1 PASS

Zero Noise (ppb) 0.01 PASS

Span Noise (ppb) 0.03 PASS

Dríñ (ppb) 0 PASS

Automatic Gain Oontrol Freguency 198940 PASS

Ourrent Averaqing Time (s) 30 PASS

108865-48 Rev B

END USER:OEFA ORGANISMO DE EVALUACION Y FISCALIZACION AMBIENTAL



BARAN I

DES IG N

Temperature/humidity sensor factory calibration report

The under-mentioned ítem has been calibrated at following points at the BARANI DEStGN Technologies ̂ílíty against test

equipment traceable to SMKSiovak Metrological institute) & CMI (Czech Metrologícal Institute) & Michell Instruments.

UnitS/N: 1663393889 Optica! appearance: PASS

Reference temperatura X Instrument temperatura Devíatíon

0,08 0,10 0,02

Reference humidíty %RH Instrument humidíty %RH Deviation

50,6 50,9 0,3

Humidíty & Pressure measured at room temperature of 21 -«-/-l X.

NOTE:

CUSTOMER ÑAME; Organismo de Evakjacion y FiscaM2acion Ambiental - OEFA

Note:

The calibration certifícate supplied wíth the Instrument is valid at the date of packing/shipment. Even though the manufacturíng

calibration certifícate contains the calibration date, the instrument does not urKlergo any significant sensitivity changes when

kept in the controlled environment of the manufacturer's production process up to a period of 6 months. Upon being taken out

of the controlled environment to be shipped and exposed to variable atmospheric conditions, the sensitivity may deviate with

time (% change in sensitivity per year) given in the sensor specifications.

Comments:

The results are wíthin specification at the measured points.

Approved Sigrwtory i OnDate: 11.09.2019

www.baranidesign.com



BARAN I

DESIGN

Temperature/humjdity sensor factory calibratíon report

The under-mentioned item has been calíbrated at following points at the BARANI DESIGN Techrwlogles fecüíty against test

equípment traceable to SMI(Slovak Metrological institute) & CMI (Czech Metrological Instrtute) & Michell Instruments.

UnItS/N: 1665884185 Optica! appearance: PASS

Referente temperature X. Instrument temperature "C Deviation

0,05 0,07 0,02

Referente humidity %RH Instrument humidity %RH Deviatíon

51,4 52,3 0,9

Humidity & Pressure measured at room temperature of 21 */-l "C.

NOTE:

CUSTOMER ÑAME: Organismo de Evaluación y Fiscalización Ambiental - OEFA

Note:

The calibratíon certifícate supplied wíth the instrument is valíd at the date of packing/shipment. Even though the manufacturíng

calibratíon certifícate contains the calibratíon date, the instrument does not undergo any significant sensrtivity changes when
kept in the controlled environment of the manufacturer's productlon process up to a period of 6 months. Upon being taken out
of the controlled environment to be shipped and exposed to variable atmospheric conditions, the sensitivity may deviate wíth

time (% change in sensitivity per year) given in the sensor specificatíons.

Comments:

The results are within specifícatíon at the measured points.

y

Approved Signatory <— I OnDate: 11.09.2019

www.baran¡des%n.com



BARAN I

DESIGN

Temperature/humidity sensor factory calibration report

The under-mentioned ítem has been calibrated at foliowing points at the BARANI DESIGN Technologies fecílity agaínst test

equipment traceable to SMKSIovak Metrotogical Instítute) & CMI (Czech Metrological Institute) & Micheil Instaiments.

Uííit S/N: 1569292130 Optical appearatKe: PASS

Reference temperature "C instrument temperature "C Deviatlon

041 048 0,07

Reference humidíty%RH instrument humidíty %RH Deviation

503 51,9 1,6

Humídity & Pressure measured at room temperature of 21+/-1 "C.

NOTE:

CUSTOMER ÑAME: Organtsmo de Evaluación y Fiscalización Ambiental • DEFA

Note;

The calibration certifícate supplied with the instrument is vaíid at the date of packing/shipment. Even though the manufacturing
calibration certifícate contains the calibration date, the instrument does not undergo any significant sensitivity changes when
kept in the controlled environment of the manufacturer's production process up to a period of 6 months. Upon being taken out
of the controlled environment to be shipped and exposed to variable atmospheric conditions, the sensitivity may deviate with
time (% change In sensitivity per year) given in the sensor specífícations.

Comments;

The results are within specifícation at the measured points.

y

Approved SIgnatory f On Date: 11.09.2019

www.baranidesign.com



VOUMC

R. M. Young Company

Barometric Pressure Sensor Calibration Record

Serial Number: BPA11350

Calibration Date: February 03, 2020

CD

Q.
£

ü
s

£

s.

s

IB

O

S
a.

0^

0.4

0.3

0.2

0.1

0.0

-0.1

■02

-0.3

■0.4

-0.5

500 600 700 600

Pressure (hPa)

900 1000 1100

LE GE ND:
-40»C —

-25°C — i
0"C ~

25''C

60'C  —

S ensor calibration checked from 500 to 1100 hPa in 100 hPa increments at 5 temperatures.
Pressure reference traceabíe to NIS T.

Average Difference from Pressure R eference; -0.08 hPa
S tandard Deviation; 0.04 hPa

E ND US E R : Organismo de E valuación y F iscalizacion Ambiental -OE FA

61000 Baro 2020-02-03-05-33-23A.cal
R . M. Y oung Company, 2801 Aero Park Orive, Traverse C ity, MI 49686 US A

CR 61200



R. M. Young Company

Barometric Pressure Sensor Calibration Record

Serial Number: BPA11351

vouMG Calibration Date: February 03, 2020
m

0.4

n  0.3
CL

0.2

jv 0.1

0.0

■0.1

-0.2

•0.3

-0.4

-0.5

soo 600 700 800

Pressure (hPa)

900 1000 1100

LE GE ND:

-40°C —

-25*'C  —

0°C —

25°C
60°C —

S ensor calibration checked from 500 to 1100 hPa in 100 hPa Hicrements at 5 temperaturas.
Pressure reference traceable to NiS T.

Average Dífference from Pressure R eference: -0.07 hPa
S tandard Deviation: 0.03 hPa

E ND US E R : Organismo de E valuación y F iscalización Ambiental -OE FA

61000 Baro 2020-02-03-05-33.23A.cal

R . M. Y oung Company, 2801 Aero Park Dnve, Traversa C ity, MI 49686 US A
CR 61200



R. M. Young Company

Barometric Pressure Sensor Calibration Record

Serial Number: BPA11352

YouMG Calibration Date: Februaiy 03, 2020

m

0.5

0.4

m  0.3

4

e
«

QC

0.2

0.1

e

S ^.1

b

S
3 -0.2
»

O

&.
-0.3

•0.4

•0.5

500 600 700 800

Pressure (hPa)

900 1000 1100

LEGEND:

-40'C —

-25'C —

ce —

25*'C

60°G M

Sensor calibration checked from 500 to 1100 hPa In 100 hPa increments at 5 temperaturas.

Pressure reference traceabie to NIST.

Average Difference from Pressure Reference: -0.01 hPa

Standard Devíatíon: 0.03 hPa

END USER: Organismo de Evaluación y Fiscalización Ambiental -OEFA

61000 Baro 2020-02-03-05-33-23A,cal

R. M. Young Company, 2801 Aero Park Drive, Traverse City. MI 49686 USA

CR61200



VOUNC 

R. M. YOUNG COMPANY WIND SENSOR CALIBRATION CERTIFICATE

SENSOR: 
SENSOR SERIAL NUMBER: 

BEARINGS: 

05305L WIND MONITOR-AQ 
WM174402 

DATE: 
WIND SPEED THRESHOLD: 

SHIELDED/OIL LUBE 
JANUARY 09, 2020 
PASS lnspected By: _Tí:_71_ 

LOW WIND SPEED AMPLITUDE/FREQUENCY TEST: PASS 
HIGH WIND SPEED AMPLITUDE/FREQUENCY TEST: PASS 

VANE TORQUE TEST: PASS 
SPECIAL NOTES: 

+5.0 ,----------------AZ.'-l�M�U�T�H'-P_O.c...S.c...l'""'T""IO;..;N..;....;vs:;..,;A..:.C=-C=-U=-RA;..;;...;.C;:;...;_Y _____________ _ 

+3.0
>-

::> 
u 
� O.O 
z 

o 

i= 
vi 
o Q. 

; : ¡ 

- - - �- - - -:'- - - -¡ .. 

; -3.0 - -- - - - - ___ _, ___ _ - - - - - - - - � - --1--- -:- - - - .. --- - - - -- - - -

a: 
::> 
u 

Q. 

' '
; 

-5.0'----'------'----'---'----'--------'----------'---------�-----'
o 20 40 60 80 100 120 140 160 180 200 220 240 260 280 300 320 340 360 

MIN: -0.25 DEGREES MAX: 1.47 DEGREES 

+5.0..--------------=AZ.=l=M"'"U"""T'-'-H'-POc...,;c..S=-l'-'-T""IO;..;N..;....;vs:;..,;A..;.C=-C=-U=-R..;.A..;.C=-Y-'--____________ � 

+3.0·· -�- ··----,---

O.O

-3.0 - · - ;.. -- - :--- -¡-- - -i--- _;_ --
! 

.,._ ------·-·--? ___ 1 ___ !---:--·;..---�-- � 
! 

---:----"!---�---�--- ---·---•--- ---�--- ---r----�--

-5.0 '------'----'-------'---L..----'L-------'--------'------'----'-----------' 
350 351 352 353 354 355 356 357 358 359 O 2 3 4 5 6 7 8 

1.30 DEGREE DEADBAND 

NOTE: Azimuth Position vs Accuracy graphs are accurate to within 0.5 degrees. The accuracy shown in the 
potentiometer deadband region between 355 and O degrees is the resull of no resistance change while position 
changes. The gap represents the actual deadband (open circuit). 

R.M. YOUNG COMPANY 2801 Aero Park Dr. Traverse City, MI 49686 USA 
Tel: 231-946-3980 Fax: 231-946-4772 Email: met.sales@youngusa.com Website: www.youngusa.com 

END USER: Organismo de Evaluacion y Fiscalizacion Ambiental - OEFA 

9 10 



Unit S/N: Optical appearance : PASS

Reference temperature °C Instrument temperature °C Deviation

0,08 0,10 0,02

Reference humidity %RH Instrument humidity %RH Deviation

50,6 50,9 0,3

Comments: 

The results are within specifica�on at the measured points.

Approved Signatory  ____________________ On Date: 11.09.2019

The under-mentioned item has been calibrated at following points at the BARANI DESIGN Technologies facility against test 

equipment traceable to SMI(Slovak Metrological Institute) & CMI (Czech Metrological Institute) & Michell Instruments.

Temperature/humidity sensor factory calibration report

www.baranidesign.com

1663393889

Humidity & Pressure measured at room temperature of 21 +/-1 °C. 

Note: 

The calibra�on cer�ficate supplied with the instrument is valid at the date of packing/shipment. Even though the manufacturing 
calibra�on cer�ficate contains the calibra�on date, the instrument does not undergo any significant sensi�vity changes when 
kept in the controlled environment of the manufacturer's produc�on process up to a period of 6 months. Upon being taken out 
of the controlled environment to be shipped and exposed to variable atmospheric condi�ons, the sensi�vity may deviate with 
�me (% change in sensi�vity per year) given in the sensor specifica�ons. 



R.M. Young Company
Barometric Pressure Sensor Calibration Record
Serial Number: BPA 11350

VOUNG Calibration Date: February 03, 2020
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Sensor calibration checked from 500 to 1100 hPa in 100 hPa increments at 5 temperatures. 

Pressure reference traceable to NIST. 

Average Difference from Pressure Reference: -0.08 hPa 

Standard Deviation: 0.04 hPa 

61000 Baro 2020-02-03-05-33-23A.cal 

R. M. Young Company, 2801 Aero Park Orive, Traverse City, MI 49686 USA

CR61200 

1100 

END USER: Organismo de Evaluacion y Fiscalizacion Ambiental -OEFA



TEL: (231) 946-3980    FAX: (231) 946-4772   Email:  met.sales@youngusa.com

R. M. YOUNG COMPANY  2801 Aero Park Drive, Traverse City  Michigan  49686-9171  USA

SERIAL NUMBER:

CUSTOMER:

P.O. NUMBER:

INV NUMBER:

MODEL:

TB00015746

Organismo de Evaluacion y Fiscalizacion Ambiental -OEFA
28992.14778

154986

52203-20  TIPPING BUCKET RAIN GAUGE (UNHEATED)-SS

Date of Certification:  07 Feb 2020 R. M. Young Company

Ed Chemosky

Quality Assurance

We hereby certify that the sensor serial number specified above has been inspected, tested, and found to 

comply with all process and material specifications established for the purpose of quality assurance of R . 

M. Young Company products.  Engineering drawings, procedures, and specifications are maintained on

file at our premises.

Standards established by R. M. Young Company for calibrating the measuring and test equipment used in 

controlling product quality are traceable to the National Institute of Standards and Technology (NIST).

CERTIFICATE OF CALIBRATION AND TESTING



OTT 
\i: HydroMet

CALIBRATION CERTIFICATE 

-
1111!1 KI PP & 

ZONEN 
Meteorology Division of OTT HydroMet 

Kipp & Zonen B.V. Delftechpark 36 2628 XH Delft The Netherlands +31 15 2755 210 info@k1ppzonen.com www.kippzonen.com 

018445193237 

CMP6 

193237 

CERTIFICATE NUMBER 

PYRANOMETER MODEL 

SERIAL NUMBER 

SENSITIVITY 

IMPEDANCE 

1 3 .51 µV /W/m2 at normal incidence on horizontal pyranometer 

50 n

REFERENCE PYRANOMETER 

CALIBRATION DATE 

CLASSIFICATION 

Calibration procedure 

Kipp & Zonen CM 6B sn 910012 active from 01 August 2018 

28 February 2019 

ISO 9060, Class B (First Class)* 

The indoor calibration procedure is based on a side-by-side comparison with a reference pyranometer unde1 an artificial sun íed by an AC 
voltage stabiliser. lt embodies a ISO W Metal-Halide high-pressure gas discharge lamp. Behind the lamp is a reflector with a diameter oí 16.2 
cm. The reflector is 1 m above the pyranomecers producing a vertical beam. The reference and test pyranomete1s are mounted horizontally on a
table, which can rotate. The irradiance at the pyranometers is approximately 500 W/m'. During the calibration procedure the reference and test
pyranometer are interchanged to correct for any non-homogeneity of the beam. Temperature of calibration: 22±2 ºC. 

Hierarchy of traceability 

The reference pyranometer was compared with rhe sun and sky radiacion as source under clear sky conditions using the "alte1nating sun-and
shade method" ISO 9846 paragraph S. The measurements were performed in Tabernas. Spain (latitude: 3 7.094', longitude. -2.354 7', altilt1de: 
503m above sea level). Dates oí measurements: 2018, 8, l 0-12 June. 
The receiver surface was pointed directly at the sun using a solar tracker. During the comparisons. the instrument received tilted global 
radiation intensilies from 849 to 1192 with a mean of 1036 W/m' and tilted diffuse radiat,on intensities from 98 to 199 with a mean of 141 
W/m'. The ambient temperature ranged from 22.7 to 29.7 with a mean of 27.3 ºC. 

The direct radiation on the reference pyranometer as obtained with the alternating-sun-shade method was compared to the DNI measured by 
the absolute cavity pyrheliometer PMO6 SN l 03. The PMO6 is calibrated against the World Standard Group (WSG), maintained at the WRC Davos 
every lnternational Pyrheliometer Compar ison (IPC). The PMO6 participates every IPC since 2005 and it participates 1n the yearly NPC hosted by 
NREL in Golden, Colorado to verify its stability. WRR factor of PMO6: 0.99789 (from the last IPC, IPC-2015). 

Th1s calibration proved that the reference pyranometer has been stable and that the original sens11iv1ty 12.02 ± 0.31 µV/W/m2 is valid and will 
bP <1ppli<d fs�� PMO[') r;::tlihr-'ttion t1et�ih) Oh.;,�,vr.d SPn'Sltivity diffp,.flncr-,;; hMw�rn rh" co,•.�•"• 'l!!v•' �,,,.,,� .11"· w-::11 ,.,iithi..., ��i� {"al'!-.q� io,1 
uncertainty. 

PMOD calibration details: The reíerence pyranometer was compared with the sun and sky radiation as source under mainly clear sky conditions 
using the ·'conunuous sun-and-shade method". The pyranometer was installed horizontally. During the compansons, the global radiation ranged 
f1om 638 to 1195 with a mean of 874 W/m'. The solar zenith angle varied from 23.5 to 49.8 with a mean of 32.9 degrees. The ambient 
temperature ranged from 12.6 to 26.2 with a mean of 23.7 ºC. The sensi11vity calculation is based on 435 individual measurements. The 
readings of the WSG are referred to the World Radiometric Reference (WRR). The estimated uncertainty of the WRR relative to SI is ±0.3%. The 
obtained sensitivity value and its expanded uncertainty (95% level of confidence) are valid for similar conditions and are:12.02 ± 0.31 µV/W/m' 
The measurements were performed in Davos (latitude: 46.8143", longitude: -9.8458 , altitude: 1 558m above sea level). Dates of measurements 
June 24, 30 July 1, 2 201 S. 
Global radiation data were calculated from the direct solar radiation as rneasured with the absolute cavity pyrheliomete1 PMO2 (membe1 of the 
WSG, WRR-Factor: 0.998623, based on the last IPC-2010) and from the diffuse radiation as measured w,th a continuous disk shaded 
pyranometer Kipp & Zonen CM22 SN 020059 (ventilated with heated air). 

Justification of total instrument calibration uncertainty 

The combined uncertainty of the result of the calibration is the positive "root sum squa1e" oí two uncertainties. 
1. The expanded uncertainty due to random effects and instrumental errors during the calibration of the reference CM 6B is" 0.31 /12 02 = ± 
2.58%. (See traceability text).
2. Based on experience, the expanded uncertainty of the transfer procedure (calibration by cornparison) is estimated to be ±0.5%.
The estimated combined expanded uncertainty is the positive "root surn square'' of these two uncertainties: ✓(2.58' + 0.5')= ± 2.63%.

Notice 

The calibration certificate supplied with the instrument is val id at the date of first use. Even though the calibration cert1f1ca1e is dated relative to 
manufacture, or recalibrat,on, the instrument does not undergo any sensitivity changes when kept ,n the original pack,ng. From the moment the 
instrument is taken from its packaging and exposed to irradiance the sensitivity may deviate w1th time. See the 'non-scability' value (% change in 
sensitivity per year) given in the radiorneter specifications. 

• from October 2018 the classification conforms to ISO 9060:2018. lnstruments issued before that date conform to ISO 9060:1990.

Delft, The Netherlands, 28 February 2019 

of calibration facility) 

Kipp & Zonen B.V. 
Trade name: OTT HydroMet 
Company registered in Delft 

Trade register no.: 27239004 
VAT no.: NL0055.74.857.B.01 
Member of HMEI 

(in charge of test) 

EUR payments 
Deutsche Bank AG 
IBAN: NL70 DEUT 0265 2482 48 
BIC: DEUTNL2A 

USD payments only 
Deutsche Bank AG 
IBAN: DE60100701000162416200 
BIC: DEUTDEBB101 

END USER: Organismo de Evaluacion y Fiscalizacion Ambiental - OEFA



R. M. YOUNG COMPANY WIND SENSOR CALIBRATION CERTIFICATE

SENSOR: 

VOUNG 
SENSOR SERIAL NUMBER: 

BEARINGS: 

05305L WIND MONITOR-AQ 

WM174403 
SHIELDED/OIL LUBE 
JANUARY 09, 2020 DATE: 

WIND SPEED THRESHOLD: PASS lnspected By: _??:_--¡¡_ 
LOW WIND SPEED AMPLITUDE/FREQUENCY TEST: PASS 

HIGH WIND SPEED AMPLITUDE/FREQUENCY TEST: PASS 

VANE TORQUE TEST: PASS 

SPECIAL NOTES: 
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NOTE: Azimuth Position vs Accuracy graphs are accurate to within 0.5 degrees. The accuracy shown in the 
potentiomeler deadband region between 355 and O degrees is the result of no resistance change while position 
changes. The gap represents the actual deadband (open circuit). 

R.M. YOUNG COMPANY 2801 Aero Park Dr, Traverse City, MI 49686 USA
Tel: 231-946-3980 Fax: 231-946-4772 Email: met.sales@youngusa.com Website: www.youngusa.com 

END USER: Organismo de Evaluacion y Fiscalizacion Ambiental - OEFA 



Unit S/N: Optical appearance : PASS

Reference temperature °C Instrument temperature °C Deviation

0,05 0,07 0,02

Reference humidity %RH Instrument humidity %RH Deviation

51,4 52,3 0,9

Comments: 

The results are within specifica�on at the measured points.

Approved Signatory  ____________________ On Date: 11.09.2019

The under-mentioned item has been calibrated at following points at the BARANI DESIGN Technologies facility against test 

equipment traceable to SMI(Slovak Metrological Institute) & CMI (Czech Metrological Institute) & Michell Instruments.

Temperature/humidity sensor factory calibration report

www.baranidesign.com

1665884185

Humidity & Pressure measured at room temperature of 21 +/-1 °C. 

Note: 

The calibra�on cer�ficate supplied with the instrument is valid at the date of packing/shipment. Even though the manufacturing 
calibra�on cer�ficate contains the calibra�on date, the instrument does not undergo any significant sensi�vity changes when 
kept in the controlled environment of the manufacturer's produc�on process up to a period of 6 months. Upon being taken out 
of the controlled environment to be shipped and exposed to variable atmospheric condi�ons, the sensi�vity may deviate with 
�me (% change in sensi�vity per year) given in the sensor specifica�ons. 



R.M. Young Company
Barometric Pressure Sensor Calibration Record
Serial Number: BPA 11351

VOUNG Calibration Date: February 03, 2020
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Sensor calibration checked from 500 to 1100 hPa in 100 hPa increments at 5 temperaturas. 

Pressure reference traceable to NIST. 

Average Difference from Pressure Reference: -0.07 hPa 

Standard Deviation: 0.03 hPa 

END USER: Organismo de Evaluacion y Fiscalizacion Ambiental -OEFA

61000 Baro 2020-02-03-05-33-23A.cal 

R.M. Young Company, 2801 Aero Park Orive, Traverse City, MI 49686 USA

CR61200 



TEL: (231) 946-3980    FAX: (231) 946-4772   Email:  met.sales@youngusa.com

R. M. YOUNG COMPANY  2801 Aero Park Drive, Traverse City  Michigan  49686-9171  USA

SERIAL NUMBER:

CUSTOMER:

P.O. NUMBER:

INV NUMBER:

MODEL:

TB00015747

Organismo de Evaluacion y Fiscalizacion Ambiental -OEFA
28992.14778

154986

52203-20  TIPPING BUCKET RAIN GAUGE (UNHEATED)-SS

Date of Certification:  07 Feb 2020 R. M. Young Company

Ed Chemosky

Quality Assurance

We hereby certify that the sensor serial number specified above has been inspected, tested, and found to 

comply with all process and material specifications established for the purpose of quality assurance of R . 

M. Young Company products.  Engineering drawings, procedures, and specifications are maintained on

file at our premises.

Standards established by R. M. Young Company for calibrating the measuring and test equipment used in 

controlling product quality are traceable to the National Institute of Standards and Technology (NIST).

CERTIFICATE OF CALIBRATION AND TESTING



OTT 
\: HydroMet CALIBRATION CERTIFICATE 

-
l!IKIPP& 

ZONEN 
Meteorology Division of OTT HydroMet 

Kipp & Zonen B.V. Del ftechpark 36 2628 XH Delft The Netherlands +31 15 2755 210 info@k1ppzonen.com www.kippzonen.com 

018445193240 

CMP6 

193240 

CERTIFICATE NUMBER 

PYRANOMETER MODEL 

SERIAL NUMBER 

SENSITIVITY 

IMPEDANCE 

13.62 µV/W/m2 at normal incidence on horizontal pyranometer 

49 n

REFERENCE PYRANOMETER 

CALIBRATION DATE 

CLASSIFICATION 

Calibration procedure 

Kipp & Zonen CM 6B sn 910012 active from 01 August 2018 

28 February 201 9 

ISO 9060, Class B (First Class)* 

The 111door calibration procedure is based on a side·by·side comparison with a reference pyranometer under an artificial sun fed by an AC 
voltage stabiliser. lt embodies a l 50 W Metal·Halide high-pressure gas discharge lamp. Behind the lamp is a reflector with a d1ameter of 16.2 
cm. The reflector is l m above the pyranometers producing a vertical beam. The reference and test pyranometers are mounted horizontally on a 
table, which can rotate. The irradiance at the pyranometers is approximately 500 W/m'. Ouring the calibration procedure the reference and test 
pyranometer are interchanged to correct for any non-homogeneity of the beam. Temperature of calibration: 22±2 ºC. 

Hierarchy of traceability 

The reference pyranometer was compared with the sun and sky radiation as source under clear sky conditions using the "alternating sun-and• 
shade method" ISO 9846 paragraph S. The measurements were performed in Tabernas, Spain (latitude: 37.094, longitude. •2.3547", altitude: 
503111 above sea level). Dates of measurements: 2018, 8, 10-I2June. 
The receiver surface was pointed directly at the sun using a solar rracker. Ouring the comparisons, the instrumenr received tilted global 
radiation intensities from 849 to 1192 with a mean of 1036 W/m' and tilted diffuse radiation inrensities from 98 ro 199 with a mean of 141 
W/m'. The ambient temperature ranged from 22.7 to 29.7 with a mean of 27.3 ºC. 
The direct radiation on the reference pyranomerer as obrained with the alternating-sun-shade method was compared to the DNI measured by 
the absolute cavity pyrheliometer PM06 SN 103. The PM06 is calibrated against the World Standard Group (WSG), maintained ar the WRC Davos 
every lnternational Pyrheliometer Comparison (IPC). The PM06 participares every IPC since 2005 and it participares in the yearly NPC hosred by 
NREL in Golden. Colorado to verify its srability. WRR factor of PM06: 0.99789 (from the last IPC. IPC-201 5) 

This calibration proved that the referenre pyranometer has been stable and that the original sensirivity 12.02± 0.31 µV/W/111' Is valid ancl will 
be .�pplied Í'See PMOD cali!:--ra::ion c--letrtilsL Qb,;,f'rved Sf'fl'iitivity differenc,.., fwTwf:.'en thP. ,:r1!-�,t=-n111v�• }'t·,H-� �"' v•11.�!I vu1tl--ín tlw ra:1b1"'1.•inn 
uncenainty. 

PMOD calibration deta!ls: The reference pyranometer was compared with the sun and sky rad,ation as source under mainly clear sky conditions 
using the ·'conunuous sun-and-shade method'". The pyranometer was installed horizontally. Ounng the campa, isons, the global radiation ranged 
from 638 to 1195 with a mean of 874 W/111'. The solar zenith angle varied from 23.5 to 49.8 with a mean of 32.9 degrees. The ambient 
temperature ranged from 12.6 to 26.2 with a mean of 23.7 ºC. The sensitivity calculation is based on 435 individual measurements The 
readings of the WSG are referred to the World Radiometric Reference (WRR). The est1mated uncertainty of the WRR relative to SI is ±0.3%. The 
obtained sensitivity value and its expanded uncertainty (95% level of confidence) are valid for similar conditions and are:12.02 ± 0.31 µV/W/m'. 
The measurements were performed in Davos (latitude: 46.8143', longitude: -9.8458". altitude: 1 558111 above sea level). Dates of measurements· 
June 24, 30 July 1, 2 2015. 
Global radiation data were calculated from the direct solar radiation as measured with rhe absolute cavity pyrheliomerer PM02 (member of the 
WSG, WRR-Factor: 0.998623, based on the last IPC-201 O) and from the diffuse radiation as measured with a conrinuous disk shaded 
pyranometer Kipp & Zonen CM22 SN 020059 (ventilated with heated air). 

Justification of total instrument calibration uncertainty 

The combined uncenainty of the result of rhe calibra!lon is rhe posirive "root sum square·· of two u11certain11es. 
1. The expanded uncertainty due to random effects and instrumental errors during the calibration of rhe reference CM 68 is± 0.31 /12.02 = ±
2 58%. (See traceability text). 
2. Based on experience. the expanded uncertainty of the transfer procedure (calibration by comparison) Is estimated to be :t0.5%.
The estimated combined expanded uncertainty 1s the positive "root sum square 

.
. of these rwo uncertainties. ✓(2.58' + 0.5')= ± 2.63%. 

Notice 

The calibration certificate supplied with the instrument is val id at the date of first use. Even though the calibrat,on certificare is dated relative to 
manufacture, or recalibration. the insrrument does not undergo any sensitivity changes when kept in the original pack1n9. From the moment the 
instrument is taken from its packaging and exposed to irradiance the sensitivity may dev,ate with time. See the 'non·stability' value (% change in 
sensitivity per year) given in the radiometer specifications. 

• from October 201 8 the classification conforms ro ISO 9060:2018. lnstruments issued before that date confonn to ISO 9060: 1990.

Delft, The Netherlands, 28 February 2019 

of calibration facility) 

Kipp & Zonen B.V. 
Trade name: OTT HydroMet 
Company registered in Delft 

Trade register no.: 27239004 
VAT no.: NL0055.74.857.B.01 
Member of HMEI 

(in charge of test) 

EUR payments 
Deutsche Bank AG 
IBAN: NL70 DEUT 0265 2482 48 
SIC: DEUTNL2A 

USD payments only 
Deutsche Bank AG 
IBAN: DE60100701000162416200 
SIC: DEUTDEBB101 

END USER: Organismo de Evaluacion y Fiscalizacion Ambiental - OEFA



VOUNG 

R. M. YOUNG COMPANY WIND SENSOR CALIBRATION CERTIFICATE

SENSOR: 
SENSOR SERIAL NUMBER: 

BEARINGS: 

05305L WIND MONITOR-AQ 
WM174404 

DATE: 
WIND SPEED THRESHOLD: 

SHIELDED/OIL LUBE 
JANUARY 09, 2020 
PASS lnspected By: _fi_-¡¡_ 

LOW WIND SPEED AMPLITUDE/FREQUENCY TEST: PASS 
HIGH WIND SPEED AMPLITUDE/FREQUENCY TEST: PASS 

VANE TORQUE TEST: PASS 
SPECIAL NOTES: 
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NOTE: Azimuth Position 11s Accuracy graphs are accurate to within 0.5 degrees. The accuracy shown in the potentiometer deadband region between 355 and O degrees is the result of no resistance change while position changes. The gap represents the actual deadband (open circuit).
R.M. YOUNG COMPANY 2801 Aero Park Dr. Tra11erse City, MI 49686 USA 

Tel: 231-946-3980 Fax: 231-946-4772 Email: met.sales@youngusa.com Website: www.youngusa.com

END USER: Organismo de Evaluacion y Fiscalizacion Ambiental - OEFA 
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Unit S/N: Optical appearance : PASS

Reference temperature °C Instrument temperature °C Deviation

0,11 0,18 0,07

Reference humidity %RH Instrument humidity %RH Deviation

50,3 51,9 1,6

Comments: 

The results are within specifica�on at the measured points.

Approved Signatory  ____________________ On Date: 11.09.2019

Note: 

The calibra�on cer�ficate supplied with the instrument is valid at the date of packing/shipment. Even though the manufacturing 
calibra�on cer�ficate contains the calibra�on date, the instrument does not undergo any significant sensi�vity changes when 
kept in the controlled environment of the manufacturer's produc�on process up to a period of 6 months. Upon being taken out 
of the controlled environment to be shipped and exposed to variable atmospheric condi�ons, the sensi�vity may deviate with 
�me (% change in sensi�vity per year) given in the sensor specifica�ons. 

The under-mentioned item has been calibrated at following points at the BARANI DESIGN Technologies facility against test 

equipment traceable to SMI(Slovak Metrological Institute) & CMI (Czech Metrological Institute) & Michell Instruments.

Temperature/humidity sensor factory calibration report

www.baranidesign.com

1669292130

Humidity & Pressure measured at room temperature of 21 +/-1 °C. 



� 
R.M. Young CompanyBarometric Pressure Sensor Calibration RecordSerial Number: BPA11352

YOUNG Calibration Date: February 03, 2020
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Sensor calibration checked from 500 to 1100 hPa in 100 hPa increments at 5 temperatures. Pressure reference traceable to NIST. 
Average Difference from Pressure Reference: -0.01 hPa Standard Deviation: 0.03 hPa 

END USER: Organismo de Evaluacion y Fiscalizacion Ambiental -OEFA

61000 Baro 2020-02-03-05-33-23A.cal 

R. M. Young Company, 2801 Aero Park Drive, Traverse City, MI 49686 USA

CR61200 



TEL: (231) 946-3980    FAX: (231) 946-4772   Email:  met.sales@youngusa.com

R. M. YOUNG COMPANY  2801 Aero Park Drive, Traverse City  Michigan  49686-9171  USA

SERIAL NUMBER:

CUSTOMER:

P.O. NUMBER:

INV NUMBER:

MODEL:

TB00015748

Organismo de Evaluacion y Fiscalizacion Ambiental -OEFA
28992.14778

154986

52203-20  TIPPING BUCKET RAIN GAUGE (UNHEATED)-SS

Date of Certification:  07 Feb 2020 R. M. Young Company

Ed Chemosky

Quality Assurance

We hereby certify that the sensor serial number specified above has been inspected, tested, and found to 

comply with all process and material specifications established for the purpose of quality assurance of R . 

M. Young Company products.  Engineering drawings, procedures, and specifications are maintained on

file at our premises.

Standards established by R. M. Young Company for calibrating the measuring and test equipment used in 

controlling product quality are traceable to the National Institute of Standards and Technology (NIST).

CERTIFICATE OF CALIBRATION AND TESTING



OTT 
� HydroMet CALIBRATION CERTIFICATE 

-
KIPP& 
ZONEN 

Meteorology Oivis1on of OTT HydroMet 

Kipp & Zonen B.V. Delftechpark 36 2628 XH Delft The Netherlands +31 15 2755 210 info@kippzonen.com www.kippzonen.com 

018756193287 

CMP6 

193287 

CERTIFICATE NUMBER 

PYRANOMETER MODEL 

SERIAL NUMBER 

SENSITIVITY 

IMPEDANCE 

14.97 µV/W/m2 at normal incidence on horizontal pyranometer 

47 O 

REFERENCE PYRANOMETER 

CALIBRATION DATE 

CLASSIFICATION 

Kipp & Zonen CM 68 sn 910012 active from 01 August 2018 

30 April 2019 

ISO 9060, Class B (First Class)* 

Calibration procedure 

The indoor calibration procedure is based on a side-by-side comparison with a reference pyranometer under an artificial sun fed by an AC 
voltage stabiliser. lt embodies a l 50 W Metal-Hal,de high-pressure gas discharge lamp. Behind the lamp is a reflector with a diameter of 16.2 
cm. The reflector is l m above the pyranometers producing a vertical beam. The reference and test pyranometers are mounted horizontally on a 
table, which can rotate. The irradiance at the pyranometers ,s approximately 500 W/m'. During the calibration procedure the reference and test 
pyranometer are interchanged to correct for any non-homogeneity of the beam. Temperature of calibration: 22,c2 ºC. 

Hierarchy of traceability 

The reference pyranometer was compared with the sun and sky rad,ation as source under clear sky conditions using the ·'alternating sun-and· 
shade method" ISO 9846 paragraph 5. The measurements were performed 111 Tabernas, Spain (latitude: 37.094·, longitude. -2.3547'. altitude: 
503 m above sea level). Dates of measurements: 2018. 8. 1 O· l 2 June. 
The receiver surface was pointed directly at the sun using a solar tracker During the comparisons, the instrument received tilted global 
radiation intensities from 849 to 1192 with a mean of l 036 W/m' and tilted diffuse radianon intensit1es from 98 to 199 with a mean of 141 
W/m'. The amb,ent ternperature ranged from 22.7 to 29.7 with a mean of 27.3 ºC. 
The direct radiation on the reference pyranometer as obtained with the alternating-sun-shade method was compared to the DNI measured by 
the absolute cavity pyr heliorneter PM06 SN l 03. The PM06 is calibrated aga111st the World Standard Group (WSG), maintained at the WRC Davos 

every lnternational Pyrheliometer Cornparison (IPC). The PM06 panicipates every IPC since 2005 and it partic,pates 111 the yearly NPC hosted by 
NREL in Golden. Colorado to verify 1ts stability. WRR factor of PM06: 0.99789 (from the last IPC. IPC-201 5). 

This cahbration proved that the reference pyranometer has been stable and that the original sens,tivity 12.02" 0.3 l µV/W/m' is valid and will 
be app!Jed {see PMOD c,tl1br,:Hiou d(>tails'. Ohscrv'-�<l c;.,::.nsitivi•v d;ffl:'1t·,�i-e ... between lhe co11sPct.:r1ve v,�.\:..., ,i'P wtell vu;t!11n t.hc �.-tli1.J1rtuo11 
uncertainty 

PMOD calib,auon details: The reference pyranometer was compared with the sun and sky radiation as source under mainly clear sky conditions 
using the "continuous sun-and-shade method". The pyranometer was 1nstalled horizontally. Ourrng the cornparisons, the global radiation ranged 
from 638 to 1195 with a mean of 874 W/m'. The solar zenith angle varied from 23.5 to 49.8 w1th a mean of 32.9 degrees. The ambient 
temperature 1anged from 12.6 to 26.2 w1th a mean of 23.7 ºC. The sensir,vily calculation is based on 435 individual measurernents The 
readings of the WSG are referred to the World Racliomet,ic Reference (WRR). The estirnated uncertainty of the WRR relative to SI is :!:O 3%. The 
obtained sensitiv1ty value and its expanded uncertarnty (95% level of conf1dence) are valid for similar conditions and are:l 2.02 :!: 0.31 µV/W/m'. 
The rneasurements were performed in Davos (latitude: 46.8143', longitude. -9.8458 , altitude: 1558m above sea level). Dates of measurements. 
June 24. 30 July l. 2 201 5 
Global radiation data were calculated frorn the direct solar radiation as measured with the absolute cavity pyrheliometer PM02 (member of the 
WSG, WRR·Factor: 0.998623. based on the last IPC-201 O) and from the diffuse radiation as measured with a continuous disk shaded 
pyranometer Kipp & Zonen CM22 SN 020059 (ventilated with heated air). 

Justification of total instrument calibration uncertainty 

The cornbined uncertarnty of the result of the calibration is the pos1trve "root sum square" of two uncertaint,es. 
l. The expanded uncertainty due to random effects and instrumental erro, s during the calibration of the reference CM 68 is ± 0.31 /l 2.02 = ,e 
2.58%. (See traceabilny text). 
2. Based on experience, the expanded uncenainty of the 1ransfer procedure (calibration by comparison) is estimated to be :!:0.5%. 
The estirnated cornbined expanded uncertainty is the posit1ve '·root sum square" of these two uncertarnties ✓(2 58' + 0.5')= ± 2 63% 

Notice 

The calibration certificate supplied with the mstrurnent is valid at 1he date of füst use. Even tho1igh the calib,ation certiflcate ,s dated relative to 
manufacture. or recalibration. the instrurnent does not undergo any sens1tivity changes when kept 111 the orrg1nal pack,ng. Frorn the mornent the 
instrunient is taken from its packaging and exposed to irradrance the sensitiv1ty rnay devrate with time. See the 'non-stability' value (% change 111 
sensitivity per year) given in the radiorneter specifications. 

• frorn October 2018 the classificarion conforms to ISO 9060:2018. lnstruments issued before that date conform to ISO 9060: 1990. 

Delft, The Netherlands, 30 April 2019 

of calibration facility) 

Kipp & Zonen B.V. 

Trade name: OTT HydroMet 
Company registered in Delft 

Trade register no.: 27239004 

VAT no.: NL0055.74.857.8.01 

Member of HMEI 

(in charge of test) 

EUR payments 

Deutsche Bank AG 

IBAN: NL70 DEUT 0265 2482 48 

BIC: DEUTNL2A 

USO payments only 

Deutsche Bank AG 
IBAN: DE60100701000162416200 
SIC: DEUTDEBB101 

END USER: Organismo de Evaluacion y Fiscalizacion Ambiental - OEFA
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CERTIFICATE OF CAUBRATION AND TESTING

SERIAL NUMBER: TB00015746

CUSTOMER: Organismo de Evaluación y Fiscalización Ambiental -CEPA

P.O. NUMBER: 28992.14778

INV NUMBER: 154986

MODEL: 52203-20 TIPPING BUCKET RAIN GAUGE (UNHEATED)-SS

We hereby certify that the sensor sería! number specified above has been inspected, testad, and found to

compty with ali process and material specifications established for the purpose of qualíty assurance of R.

M. Young Company producís. Engineeríng drawlngs, proc^ures, and specifications are maintained on

file at our premises.

Standards established by R. M. Young Company for calibrating the measurir>g and test equipment usad in

controlíing product quality are trac^ble to the National tnstítute of Standards and Technology (NIST).

Date of Certification: 07 Feb 2020 M. Young Company

Ed Chemosky

Qualify Assurance

R. M. YOUNG COMPANY 2801 Aero Parte Dríve, Traverse City Michigan 4968&^171 USA

TEU (231) 946-3980 FAX: (231) 94&4772 Emai: metsales@ycHingusa.com
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CERTIFICATE OF CAUBRATION AND TESTING

SERIAL NUMBER: TB00015747

CUSTOMER:

P.O. NUMSER;

INV NUMBER:

MODEL:

Organismo de Evaluación y Fiscalizadon Ambiental -CEPA

28992.14778

154986

52203-20 TIPPING BUCKET RAIN GAUGE (UNHEATED^GS

We hereby certify that the sensor serial number spedfíed above has been ínspected, tested, and found to

comply with al! process arxl material spedftcatíons established for the purpose of quality assurance of R.

M. Young Company products. Engineeríng drawings, procedures, and specífications are maintained on

file at Gur premises.

Standards estat)llshed by R. M. Your>g Company for calibrating the measuring and test equipment used In

controlilng product quality are traceable to the National Instítute of Standards and Technology (NIST).

Date of Certification: 07 Feb 2020 R. M. Young Company

Ed Cherrvosky

Quality Assurance

R. M. YOUNG COMPANY 2801 Aaro Palc Orive. Traversa Oty Michigai 49686-9171 USA

TEL: (231) 946-3980 FAX: (231)946-4772 Emal: rrtetsales@youngusaLCom
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CERTIFICATE OF CAUBRAT10N AND TESTING

SERIAL NUMBER: 7300015748

CUSTOMER;

P.O. NUMBER:

INV NUMBER:

MODEL:

Organismo de Evaluacion y Rscatizadon Ambiental -OEFA

28992.14778

154986

52203-20 TIPPING BUCKET RAIN GAUGE (UNHEATED)-SS

We hereby certify tiiat tiie sensor serial number spedfied above has been inspected, testad, and found to

comply with ail procesa and material specIficaürxYs establisbed fbr the purpose of quality assurance of R.

M. Young Ck}mpany producís. Engineering drawings, procedures, and specifications are maintained on

file at our premisas.

Standards established by R. M. Young Company for calibratirrg the measuring and test aquipment usad in

controlling product quality are traceable to the National Institute of Standards arxJ Technoiogy (NIST).

Date of Certification: 07 Feb 2020 R. M. Yourrg Company

Ed Chemosky

Qusyíty Assurance

R. M. YOUNG COMPANY 2801 Aero Drive, Traverso Cíty Michigan 49686-9171 USA

TEL: (231) 946-3980 FAX: (231) 946-4772 Emai: metsates@youngusa.CQni


