IS5 opticslite

Goniophotometer GMB 2000

FEATURES

Rotating goniophotometer of the device according to the EN 13032 Type 1 standard,
corresponding to Type 1, Type 2, Type 3 of the CIE Recommendation n.70 Cap.5 and to Type A
and Type B of the IESNA LM-75-01 standard for the survey of the photometric characteristics of
lighting fixtures, lamps and LED sources with maximum dimensions of the luminous area which
must be contained in a sphere with a diameter of 200 mm. The maximum dimensions of the
luminaire can even reach 600 mm, depending on the relative position of the parts that emit light
with respect to the structural parts.
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It is possible to get measurements according with:

e C-Gamma
e V-H (B-Beta)
e per superficie coniche.

The machine consists of a structure in black anodized aluminum profiles which contain the
positioning and measurement system made up of the following components:

e stepper motor and high precision lobe reducer with zero backlash for rotation around the vertical
axis (Gamma angle movement).

e adjustable slide for support and positioning of the column which supports the fixture and which
also houses the movement system around the horizontal axis.

e stepper motor and high-precision zero-backlash lobe reducer for moving the unit (movement by
C planes).

e laser alignment.

e photocell holder column with alignment system and collimator, precision luxmeter with
integration time up to 20 ms (typical 60 ms) compliant with the specifications of the EN 13032
standard and the IESNA LM-79 standard

e control and command system with TCP/IP interface.

e spectroradiometer column with alignment system and collimator.

e precision spectroradiometer with adaptive integration time compliant with the specifications of
the EN 13032 standard and the IESNA LM-79 standard.

Measures radiance and irradiance in the visible range, from 380 to 780 nm.

e Ewon remote assistance system.

The system is set up for reading and recording the following parameters:

e system power
e room temperature
e temperature of two points on the device detected by thermocouples

Instruments used for parameter monitoring:

Wattmeters Yokogawa.

Wattmetres Newtons4th.

Datalogger Agilent, for thermo couples reading.
Datalogger Pico, for thermo couples reading.
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The machine uses a single-phase power supply and uses around 500 W, with a maximum
consumption of 700 W (3A) if the load is particularly heavy, for example in the case of heavy
appliances mounted unbalanced with respect to the rotation axes.

The maximum measurable weight of the appliance is 2 kg.

The Goniophotometer is equipped with a horizontal support to allow to operate with double
constraint on the device and to guarantee perfect alignment even in case of V-H movement.

OPERATING LAYOUT
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Goniophotometer operating software

o5 Goniofotometro  Agilux Srl

File Settaggi Configurazione About
Riferimento = 50.170Ix ——_ Aggiorna Distanza di rilieve =7.000 m
]/4/ . | 50.189 Ix A| 0.037 % | “Motore Piani C — Motore Angoli Gamma ———
gifux 0.0 . B 0.0 :
B 2463.967 0.00 s 0.0° s
Riievo | ~ - c Azzera | - ,Y Entrambi |
Apparecchio Ae ) A | E J E J
Codice I % v . .
Nome [ %5‘3% N A - Y gl gl JR " gl gl JR "
~Modalita Rili
Iconlmuo LI |1 j HIBENEONE
Iperangoll Gamma ~ |V | GControlln Stabilita 308.274 W 2517.552 cd
355.991 W 2501.573 cd
Inizie | I~ it GIcl —
. 353.708 W 2485.595 cd
| 351.426 W o 2469.616 cd
Fase
Inizio Riievo Fine 349.143 W 2453.638 cd
| 346.860 W 2437.660 cd
| [ oome
—~Registratore Ambientale Wi o - -
e T |Ten5»one |Corren1e ‘Frequenza ‘Faﬂoredl Potenza | Tensione  THD Corrente
CP 230.020 y 2.00155 5 50.017 1z 0.77065
B 25.06c 005~ W 354.805w | —
Tensione Corrente Frequenza Fattore di Potenza
P umigts | 6510 °RH | @ [ 101001y [ 1001054 | 237002Hz | 097015 CS 98.089 w
- Te
S T T2 T3 T4 T5 T6 T7 T8 TS Ti0 TN Ti2
o . | 2454°c | 64.09°C | 0.14°C | 200.83°c | 148.50°C | 324.34"c | 9334°c | 25.22°C | 117.86°C | 1239°Cc | 1235°C | 12.26/C
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Goniophotometer software is able:

e to carry out measurements according to international standards (CIE Recommendations, EN
13032 Standard, IESNA LM79 Standard)

e to use user-customized measurement sequences

e to save the measured values and all the other parameters concerning the measurement - power
used, environmental conditions, temperatures measured on the devices and on the power
supplies - in a structured proprietary format from which it is possible to generate the Eulumdat,
IES formats

e to carry out measurements in movement or with a stop (precision) in the measuring position

e to carry out up to 10 consecutive measurements on the same device

e to carry out checks of punctual values definable by the operator

e to check the stability of the apparatus in question to determine the start of the survey according
to the standards in force

e to regulate the duration of the stops between one floor and another

e to adjust the rotation speed around the axes during the survey

e detect electrical parameters before and after power supplies (supports Newtons4th and
Yokogawa wattmeters)

e to detect the parameters of temperature, humidity and wind speed during the survey using the
DeltaOhm weather station

e to evaluate the stability of the electrical parameters during the survey with immediate stop of the
same in case of differences greater than a predefined delta

e to evaluate the stability of the environmental parameters during the survey with immediate stop
of the same in case of differences greater than a predefined delta

e to evaluate the flux curve of the appliance from start-up and for a specific period of time

e to evaluate the decay of the flux for emergency luminaires

e to display the polar diagram of the plane under examination during the entire measurement

e to switch off the device and the machine at the end of the survey (useful function in the case of
long-term surveys that can also be carried out at night)

e to detect the temperatures of fixtures and lamps using a thermocouple system

e to notify via email (if an smtp server is available) the end of the survey in progress and any
extraordinary events during the survey

Ambient:

Windows 11, 10, 8.x, 7.X
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Measures available with Goniophotometer
GMB 2000

Photometric surveys

It is possible to carry out photometric surveys in a completely automatic way, setting the general
parameters of the LED module and launching the survey:

the program checks that emission and absorption stability has been reached and starts the
detection, at the end of which it automatically generates the most common photometric formats.
Furthermore, an Excel file is generated which contains all the measurement parameters and finally
all the files produced are zipped in a single backup file.

Photometric files format:

e FEulumdat LDT
e |ESNA

#\ Grafico G fisso

Pizno C Intensita

i angoloG
looe | 674 | 1137

Example of photometric solid obtained from a filamentLED lamp survey
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You can compare multiple surveys of similar products:

# Grafico G fisso

PisnoC _ Intensts  Angolo G

W 1587.4 57.5

Also with conical surfaces:

Intensita Piana €

’A_:ﬁ 435.8 100
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Spectrometric surveys

It is possible to carry out spectrometric surveys in a completely automatic way, by setting the general
parameters of the LED module and launching the survey: the program carries out the survey of the
spectrum in each required position by saving the data in a text format.

At the end of the survey it is possible to analyze the data and integrate them to obtain the integrated
spectrum which is completely equivalent to the spectrum obtainable in the integrating sphere.

In aggiunta, pero, in questo caso € possibile analizzare le variazioni spettrali di emissione in funzione
delle varie direzioni spaziali e determinare I'Uniformita Angolare di Colore (Angular Colour Uniformity
) Au’v’ secondo la norma EN13032-4.

The integration can be performed according to the method described in EN 13032-4 or according to
the IES LM-79 method.

Also in this case an LDT file and an IESNA file are generated containing the photometric intensity
data detected by the spectroradiometer, the Excel file containing all the data measured during the
survey and the backup Zip.

It is also possible to analyze the spectral data and obtain:

* the integrated spectrum

* the spectra and colorimetric parameters in each survey position
* the photopic photometric solid

* the scotopic photometric solid

» the solid of power radiated into space

* the solid of PAR effectiveness

* analysis of all parameters in specific wavelength ranges

» the variation of the CCT in the various spatial directions

* EULUMDAT files for each parameter considered

Spectral data can be saved in Excel format, in TM27-14 format and in the new TM33-19 or
UNI11733 formats.
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File Elaborazioni Esporta Varie About

|Lampadao3—mspr

|Lampada03—mspr

da 3
Dati Grafico | Photopic o 280 | 780 |

Lunghezze d'onda

Incertezza strumento

Coefficienti di correzione

Da 380 nm a 7580 nm step 1 nm  Apertura 18 |TAR‘|8‘IEUT Scegli | IDENTITY [] Applica Gmﬁml Scegli
I
C G Radianza Luminanza Luxmetro T CRI X y u' v |
0.0 0.0 14.460 4643.000 = 2798.0 825 0451000 0406500 0.258500 0.524600
0.0 5.0 16.100 5170.000 - 2764.0 821 0.453800 0.407700 0.259900 0.525300
0.0 100 19.120 6162.000 = 27280 818 0457700 0410300 0.261200 0.526900
0.0 150 23.150 7475.000 — 2715.0 8.7 0459400 0.411700 0.261700 0.527700
0.0 200 28.090 9075.000 - 2707.0 816 0.460300 0412300 0.262000 0.528100
0.0 250 33.780 10930.000 == 2706.0 816 0450800 0413100 0.262000 0.528500
0.0 300 38130 12350.000 - 2608.0 216 0.461600 0.413600 0.262300 0.528700
0.0 350 41.720 13510.000 == 2698.0 815 0461700 0413600 0.262300 0.528800
0.0 400 45300 14650.000 - 2701.0 815 0.461100 0.413000 0.262200 0.528400
0.0 450 49,090 15870.000 == 27140 817 0459700 0412100 0.261700 0.527900
0.0 500 54,140 17480.000 — 2726.0 817 0.458500 0411500 0.261200 0.527500
0.0 550 58.550 18900.000 - 27400 218 0.456900 0410400 0.260700 0.526800
0.0 600 62.020 19970.000 = 2748.0 818 0455700 0409300 0.260400 0.526200
0.0 650 64.750 20830.000 - 27520 820 0.4553300 0.409000 0.260300 0.526000
| Spettrointegrato 1 = O X
CCT = 27720  Auv = 0.00023504 CRI = 81922 Angular Colour Uniformity = 0.00723736| (S/P = 1.339 CCT Calculated
x ¥ z R1 R2 R3 R4 RE Flusso Im Scotopic Im Potenza W McCamy
205369.17995254 | 185251.54400396 | 61200.60468646 | 83.002 | 97.246 I 86.628 | 76893 | 83.960 | 586.038 784.840 1816 l 2769.533 |
X u u' RE RT RE R3 R10 PPF ymol/s  RED pmol/s  BLUE pmol/s Robertson
0.45444574 | 0.25930336 | 0.25930336 | 096,149 | 76.768 I 54.734 | 7577 | 04,345 | 8.899 3.128 0.794 2772.007
¥ v v R11 Ri2 1 R14 R PPF R/B PPE/kim GUW Weff Herndndez
0.40992897 | 035085363 | 0.52628044 | 76.720 | 80.917 I 7.049 | 93,082 | 74174 | 3.938 15.185 | 0.000 ] 2693.826 |

ﬂﬂ Incertezzal Bportaexcdl Esporta spdx

Esporta Pn9| Bpoﬂﬂjpegl Esporta Epﬂﬂl

Example of single spectra in various directions and of integrated spectrum
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I Spettro integrato 13032

= O X
CCT = 30550  Auv = -0.00063883 CRI = 94.693  Angular Colour Uniformity = 0.00426799 | |5/P = 1.480 CCT Calculated
X Y z R1 R2 R3 R4 RS Flusso Im Scotopic Im Potenza W McCamy
283.55897819 | 262.96942354 I 109.55349285 | 95.798 | 98.686 | 98.570 | 96.217 | 96.250 | 1073.020 1587.765 3.664 | 3054.802 I
x u u' R RT RB RG R1D PPF pmols RED umolfs BLUE pmol/'s Robertson
0.43220058 | 0.24891276 [ 0.24891276 | 97.025 | 91.934 | 83.061 | 62448 | 96.678 | 18,042 7.372 1.316 | 3054.464 I
¥ v v R11 R12 R13 R14 R15 PPF R/B PEFkIm GUV Weff Hemandez
0.40081799 | 0.34625836 [ 0.51938755 | 98.212 | 87.873 | 96.950 | 99.692 | 91.079 | 5.602 16.815 0.000 3016.054

.o

Pdfl Svgl Inceriezzal Esportaexcdl Esporta spdx

Esporta png | Esporta jpeg | Esporta Eprel |

| Spettro integrato LM79 = O x

CCT = 3054.0 Auv = -0.00063991 CRI = 94.674 Angular Colour Uniformity = 0.00426474 | | S/P = 1480 CCT Calculated
X ¥ z R1 R2 R3 R4 RS Flusso Im Scotopic Im Potenza W McCamy
28239051784 | 261.86223537 l 109.09807387 | 95.786 | 98.691 | 98.541 | 96.189 | 96.238 | 1068.584 | 1581.169 | 3.649 3054.707 l
x u u' 7] RT RS RG R1D PPF pmols RED pmolfs BLUE umol/s Robertson
043220558 | 0.24891635 [ 0.24891635 | 97.025 | 91.905 | 83.015 | 62.384 | 96.695 | 17.968 7.342 1311 | 3054.369 I
¥ v v R11 R12 R12 R14 R15 PPF R/B PEFkm GUV Weff Heméndez
040081715 | 0.34625864 [ 051938796 | 98.198 | 87.897 | 96.945 | 99.700 | 91.051 | 5.602 | 16.815 | 0.000 | 3015.953 I

Pdfl Svg | Incertezza | Esporta excel | Esporta spdx | Esporta png | Esporta jpeg | Esporta Eprel |

Spectra integrated according to different standards
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Phetopic Photometric Solid Scotopic Photometric Solid

e e ) |

Photopic and scotopic photometric solid of the same product obtained from spectrometric survey

Photosynthetic Photon Flux - Ppf

FarettoOpticsLite02-Spr (B FarettoOpticsLite02-Spr 8 17.864 8§ 0.000

Photometric solid PPF — photonic flux of photosynthesis — and the variation of the CCT in space

Rif.: BrochureGMB2000_EN_opticslite.docx Pag. 12 di 13



IS5 opticslite

Inserisci

Layout di pagina

Formule

Dati

Revisione

Visualizza

SRS1 Splines

Guida

pppaist - Excel

Power Pivot

Team

Q  Cosavuoifare?

Danilo Giannetti

0y X Taglia El A = _El o | ©Tetoncapo D L;L %I. Ex El > Somma automatica éY p
Eg Copia ~ bl [¥] Riempimenta ~
Incalla R 6 c s~ HeheAr|= « | 7. g om ) 03 | Formattazione Formattacome St Inserisci Elimina Formato Concelln Ordinae Trovae

v pia formato condizionale ~  tabella ~  cella - - - - el filtra ~ seleziona

Appunti [ Carattere K] Allineamento [ MNumeri ] stili Celle Modifica
Al ~ £ || Cangle
A B c D E F [ H 1 1 K L ™M N o 3 Q R s T u v w
1 [cangle | [ 0 0 [ 0 0 [ 0 0 [ 0 0 [ 0 0 [ 0 0 [ 0 0 [
2 Gangle 0 H 10 15 20 25 30 ES 40 45 50 55 60 65 70 7 20 85 50 95 100 105
3 PowerW, 0.045744 0.050932 0.060486 0.073234 0.088862 0.106862 0.120623 0.13198 0.143305 0.155295 0.17127 0.185221 0.196198 0.204835 0.211953 0.219387 0.221981 0.224385 0.220399 0.216666 0.211668 0.20572 |
4 |Intensity[ 14.68799 16.35514 19.49331 23.64694 28,7085 34.57673 39.06886 42.73849 4634484 50.20428 553291 597896 63.17451 65.89509 68.29933 70.6403 7149444 72.32021 71.14645 70.03924 68.42914 66.59106 6
5 colortem 2798 2764 2728 2715 2707 2706 2698 2698 2701 2714 2726 2740 2749 2752 2751 2756 2751 2755 2748 2743 2742 2742
6 |CRI 8245 8213  8L76  8L72  8L63  B8L6l  8L56  8L53  8L48  8L63  B8LT2 818 818l  8L95  8L87 821  B8L87  8L78  8L74  8L76  8L64  B8l47
7 |chrom x 0451 04538 04577 04594 04603  0.4608 04616 04617 04611 04597 04585 04569 0.4557 0.4553 04553  0.455 04556 04555 04561 0457 04573  0.4575
8 Chrom_y 0.4068 0.4077 0.4103 0.4117 0.4123 0.4131 0.4136 0.4136 0.413 0.4121 0.4115 0.4104 0.4093 0.409 0.4083 0.409 0.4094 0.4097 0.4099 0.411 0.4114 0.4116
9 Chrom_uf 0.2585 02599 0.2612 02617 0262 0262 02623 02623 02622 02617 02612 02607 0.2604 02603 02603 02601 0.2603 02601 0.2604 0.2605 02605  0.2605
10 Chrom ve  0.5246 05253 05269 05277 05281 05285 0.5287 05288 05284 05279 05275 05268 05262 0526 0526 0.526 0.5263 05263 05265 0.5271 05273 0.5274
11
12 | Waveleng W/(srnm W/{sr=nm W/(srnm W/ (s *nm W/{sr=nm W/(srnm W/ (sr“nm W/{sr=nm W/(srnm W/(sr*nm W/ {sr=nm W/(srnm W/ (sr*nm W/(sr=nm W/(sr*nm W/ (sr*nm W/(sr"nm W/{srnm W/ (sr*nm W/(sr"nm W/{srnm W/(sr*nm W,
13 380 3.6E-07 8.68E-09 0 7.37507 0 82E07 3.27E08 7.53E-08 2.13E-08 169E-06 B8.79E-08 0 2.93E-02 4.45E06 2.06E-06 1.53E-06 3.61E06 6.7E-08 2.62E06 6.7E-08 0 3E06
14 381 147E-09 2.15E-08 0 3.01E-09 0 2.036-06 1.34E-10 1.06E-07 5.286-08 2.18E-06 2.18E-07 0 7.27E-08 6.04E-06 3.08E-06 6.5E-09 2.09E-06 LG6E-07 1.07E-08 1.66E-07 0 3.74E-06
15 382 1.95E-07 B8.42E-09 0 L03E-07 2.44E08 7.96E-07 0 41308 2.07E-08 8.53E-07 B.53E-08 8.55E-08 7.12E.08 2.96E-06 1.89E-06 4.885-08 9.59E-07 1436-06 L7IE06 6.5E-08 0 19506
16 383 4E-07 842609 0 133E07 3.17E08 3.41E-07 0 0 0 0 0 125607 4.25E07 122E-06 1IE-06 6.35E-08 7.53E-07 L78E-06 3.03E-06 0 0 1206 1
17 384 6.3E-07 3.28E-08 0 3.18E-08 7.56E-03 1.33E-06 [ 0 0 [ 0 8.19E-08 L14SE-06 1.9E-06 L.03E-06 LSIE-08 2.26E-06 4.24E-07 3.69E-06 0 0 243606 6
18 385 6.66E-07 2.35E-08 0 2.21E08 4.73E08 1.I12E-06 0 0 8.026-07 0 0 3.96E-08 2.46E-06 2.96E-06 5.886-07 2.84E-07 3.25E-06 1.326-06 4.09E-06 0 63608 L75E06 4
19 386 6.07E-07 0 0 525602 1.13E07 4.22E-07 3.37E09 1.0lE08 L91E-06 0 1.85E-09 0 3.39E-06 4.09E-06 0 6.97E-07 3.93E-06 3.13E-06 4.29E06 0 L79E-07 3.17E-07
20 387 2.496-07 0 0 5.16E-08 LIE-07 8.15E-07 LA4SE-07 4.34E-07 2.08E-06 0 7.96E-08 0 2.36E-06 2.31E-06 0 1.62E-06 1.72E-06 2.27E-06 1.81E-06 0 1.38E-06 L.02E-06
21 383 3.85E-08 1.83E-07 0 3.93E028 B.42E08 8.86E-07 179E-07 7.19E-07 2.06E-06 0 1.96E-07 0 196E-06 1.61E-06 0 1.88E-06 2.81E07 135E-06 4.81E-07 0 217606 1.72E-06
22 389 6.31E-08 6.54E-07 0 B.53E-09 1.84E08 4.4E-07 39602 7.84E07 174E-06 0 3.72E-07 0 2.58E-06 2.65E-06 0 107606 6.14E-08 2.54E-07 9.8E07 0 233806 24E06 1
23 390 3.94E-08 4.83E-07 0 0 7.43E-08 3.71E-07 0 113E-06 L21E-06 0 241E-07 8.06E-07 2.38E-06 1.B1E-06 0 1I1E-06 2.97E-08 0 6.95-07 0 1.87E-06 2.38E-06 7
24 391 0 1.0E-07 0 0 237607 4.51E-07 0 151E06 7.1SE-07 4.08209 817608 1.96E-06 1.85E-06 4.64E-07 0 143E-06 1.05E07 7.94E-08 2.13E.07 0 129E-06 2.1E-06
25 392 0 3.64E-07 o 0 1.39e-06 5.84E-07 0 5.54E-07 1.84E-06 7.48E-08 1.5E-07 3.87E-06 8.64E-07 2.3E-06 0 2.47E-06 7.51E-07 145E-06 1.63E-06 0 2.4E-06 1.82E-06
26 393 4.146-08 3.9E-07 L.676-08 L.39E-07 1.81E-06 5.04E-07 0 233607 L96E-06 8.67E-08 1.73E-07 3.98E-06 7.05E-07 3.11E-06 0 249E-06 1.34E-06 2.08E-06 2.2E-06 0 273606 1.62E-06
27 394 1.41E-07 8.94E-08 5.636-08 4.73E-07 1.22E-06 1.24E-07 0 7.91E07 7.08E07 17608 3.39E08 L58E-06 17E-06 2.53E-06 0 L1SE-06 1.84E-06 1.G8E-06 16E06 0 1.96E-06 1.54E-06
28 395 1.45E-07 2.21E-07 3.58E-08 7.14E-07 9.05E-07 1.71E-08 1.8E-08 1.06E-06 6.85E-07 0 0 9.83e-07 2.43E-06 1.8E-06 5.65E-08 5E-07 1.93E-06 1.64E-06 1.21E-06 0 9.56E-07 1.81E-06 2
29 396 1.37E-07 4.56E-07 149608  9E-07 7.42E-07 3.54E-09 9.53E-08 1.22606 L.02E-06 3.1E-09 0 103E-06 2.99E-06 1.06E-06 1.1SE-07 2.53E-07 1.82E-06 1.71E-06 1L.06E-06 3.54E-09 191E07 2.09E-06 5
30 397 2.86E-07 4.08E-07 1.66E-07 8.78E-07 1.12E-06 3.96E-08 6.68E-07 1.33E-06 L.OGE-06 3.46E-02 0 163E-06 2.82E-06 3.7E-07 4.026-08 L58E-06 1.06E-06 1.59E-05 2.52E-06 3.96E-08 2.14E-06 15E-06 2
31 398 3.12E-07 4.51E-07 2.83E-07 6.88E-07 1.17E-06 2.54E-07 8.36E-07 1.01E-06 1.45E-06 3.73E-08 9.58E-08 1.86E-06 3.12E-06 4.24E-07 3.44E-07 2.65E-06 1.14E-06 2.02E-06 2.89E-06 4.27E-08 2.3E-06 1.6E-06 2
32 399 1.94E-07 6.02E-07 3.62E-07 2.98E-07 B8.35E-07 6.8E-07 5.32E-07 17607 2.26E-06 6.31E-09 3.056-07 L.64E-06 3.95E-06 1.35E-06 1.1E-06 3.42E06 2.22E06 3.08E-06 206 7.21E09 3.96-07 2.54E06 6
33 400 1.03E-07 6.75E-07 3.51E-07 3.45E-07 9.11E-07 9.64E-07 5.96E-07 0 207606 4.66E-08 6.67E-07 1.58E-06 2.94E-06 1.14E-06 197606 3.1E-06 2.79E-06 3.36E-05 2.9E-06  4E-07 6.93E-07 3.79E-06
34 401 6.935-08 6.8E-07 3.61E-07 4.34E-07 9.89E-07 1.24E-06 6.99E-07 143E-07 L.78E-06 L.O7E-07 1.11E-06 L1.74E-06 1.9E-06 9.73E-07 2.68E-06 2.38E-06 3.15E-06 3.34E-06 3.78E-06 9.15E-07 L36E-06 4.85-06
Spectra K1)

Example of spectrometric Excel file
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