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&
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Technical
: LPPYRAT10 LPPYRA02 LPPYRAO3
Specifications
WMO/1SO Classification Secondary standard First Class Second Class
Spectrally flat Spectrally flat Spectrally flat
¥
509060201 Class A (+++) Class B (+4) Class C(H)
Typlcal sensitivity 6t0 11 pV/(W/md) 610 12 uV/(W/m?) 50 to 15 pV/(W/m?)
Impedance 5Q0+500 330+450 330+450
Measuring range 0-4000 W/m? 0+ 2000W/m? 0+ 2000 W/m’
Viewing field 2nsr nsr msr
Spectral range (50%) 283 nm .. 2800 nm 283nm + 2800 nm 300nm + 2800 nm
Operating and storage i o ”
tamperatire rande -40°C +80°C -40°C+80°C -40°C+80°C
Welght 090Kg 090Kg 0.45 KG
ISO 9060 Specifications
Response time 95% <5sec. <28 sec < 30sec
« | @ Response to thermal : 2 2
E radlation (200Wm?) <7W/m 15W/m 25W/m
Cg b) Response to
3| temperature change <|£2|W/m? <+ 4W/m? <| 6|W/m*
5K/h
Non stabllity over 1 year <|+05| % <|+1.5]% <|+2.5[%
Non-linearity <|+02| % <} 1)% <+ 2|%
Cosine response < |=10| W/m? <|£18|W/m? <[£22)W/m?
Spectral selectivity < |+3]| % <|+5)% <|£7)%
Temperature response
(10°C 10 +40°C) <1% <4% <8%
Tilt response <|0.2| % <}t 2% <[+ 4%
Humidity Range 010 100% 0to 100% 010 100%
Mean Time Between Fallures > 10 years > 10 years > 10 years
Accuracy of bubble level <0.1° <0.1° <0.2°
Ingress Protection (IP) rating 67 67 67
Version with shadow ring v v Kool i pative o
6 6
Warrenty (reqistration required) (registration required) 2
ISO 17025 Certification on request on request on request
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Calibration uncertainty
Measurement repeatability
Long-term drift
Non-linearity

Spectral range

Temperature response

Window heating offset
Uncertainty in daily total

(Pyrgeometer)

SL-510
Pyrgeometer

5%
<1%
<2% per year
<1%

5-30pm

<5% from
—15t045C

<10 W'm~—2
5%

hubal) lady) (uld Slgad L (ailadl)

Irradiance Calibration
Range

Wavelength Sensitivity
Wavelength Resolution
Detector Type

Grating Type

Digitizer

Signal to Noise Ratio
Stray Light
Measurement
Repeatability

Irradiance Calibration
Uncertainty

Detector Integration
(exposure) Range

Directional (cosine)
Response

Software

Computer Interface
Power Requirement
Operating Temperature
Optical Cable

Base Unit Size

Mass
Warranty

(Spectroradiometer)

PS-100 PS-200

350 to 1000 nm 300 to 850 nm

350 to 1150 nm
1nm

190 to 850 nm
0.85 nm
CCD, 2048 pixel

Holographic &
Ruled, 600 g/nm

16-bit
1000:1

0.02 % at 435 nm,

0.2 % at 200 nm

0.1 % at 435 nm,
0.5 % at 600 nm

Less than 1 %
+10 %

1mstoé5s

SP-510
Pyranometer

5%
1%
<2% per year
<1%

385-2,105
nm

<5% from
—-15-45C

<2 W-m~—2
5%

PS-300

300 to 1000 nm

220 to 1100 nm
1.5 nm

Holographic and aberration-corrected,
590 g/nm

0.02 % at 435 nm,
0.2 % at 220 nm

+ 5 % at 80° zenith angle

Windows compatible, included

USB 2.0

100 mA at 5V DC, supplied via USB cable

Oto 60C

2 m armored fiber-optic

25 mm x 75 mm

69 mm x 100 mm x 150 mm

x 125 mm
500 g

900 g

1 year against defects in materials and workmanship
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Ce travail vise a compter et comparer différents instruments de mesure du rayonnement solaire

global. Dans cette étude, nous avons utilisé les données de rayonnement solaire global mesurées par
un Pyranometre installé dans la région d'In Aménas, et nous avons utilisé le modele empirique linéaire
d'Angstrom pour estimer les données du rayonnement solaire global en employant les données de la
durée d'ensoleillement mesurées par I’héliographe Campbell-Stokes installé dans le méme site. Les
résultats ont montré une tres forte convergence entre les données mesurées et calculées, validée par
les indices statistiques SD, MAE et RMSE.

Mots-clés: Rayonnement solaire global, Durée d'ensoleillement, Pyranométre, Héliographe Campbell
Stokes, Indices statistiques.

4

This work aims to count and compare different instruments for measuring global solar

radiation. In this study, we used global solar radiation data measured by a Pyranometer installed in the
In Amenas region, and we used Angstrom's linear empirical model to estimate global solar radiation
data using sunshine data measured by the Campbell-Stokes heliograph installed on the same site. The
results showed a very strong convergence between the measured and calculated data, validated by the
statistical indexes SD, MAE and RMSE.

Keywords: Global solar radiation, Sunshine duration, Pyranometer, Campbell Stokes heliograph,

Statistical indexes.
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