HD 202117
HD 2021T6

HD 202177, HD 202176 sonda za
mjerenje zavjesne rasvjetljenosti i
osvjetljenosti

HD2021T7

HD2021T7 sonda pretvara fotometrijsku koli¢inu “zavjesne svjetlosti” u strujni
(4...20 mA) ili naponski (0...10 V) signal ovisno o izabranoj verziji. Ako je
akvizicijska kutija daleko od osjetnika (>50m), potrebno je koristiti verziju sa
strujnim izlazom. HD2021T7 ima klasu zastite IP67 protection. Da bi se odrzala
visoka to¢nost potrebno je vanjsku le¢u odrzavati ¢istom. Moguce ih je prati

sa obicnom vodom i Koristiti sredstva za brisanje kao za standardne lece
Mjerni opseg transmitera moguce je izabrati (prilikom narudzbe) izmedu dvije

vrijednosti: 2000cd/m? ili 20000cd/m2. Za narudzbe min. Skom., moguce je
kalibrirati skalu na vrijednost koju izabere kupac .

Sonda se Koristi za kontrolu javne rasvjete, a posebno, za mjerenje zavjesne
svjetlosti koja je esencijalna za utvrdivanje praga svjetlosti na ulazu u tunele
(UNI'11095:2011).

Mijerenje zavjesne svjetlosti (L,) sastoji se od tri komponente: L, = Ly, +L,,
Loy

gdje.

L, €kvivalentno zavjesno osvietljenje;

L, osvjetljenje atmosfere;

L, osvjetljenje vjetrobrana.

The equivalent veiling luminance (L,,,) is measured according to standard
UNI11095: 2005 with the probe HD2021T7 as reported in the test report .N.Ri.M.
08-1199-01. This quantity is measured and defined starting from the subtended
angles greater than 1°.

LG-38

The atmospheric luminance (L,,,) is evaluated with the HD2021T7 probe by
measuring the luminance for subtended angles less than 1° (2° total opening)
as reported in Tables B and C of the test report.

The contribution of the luminance of the windshield (L,,) is measured directly
by inserting the HD2021T7 probe in a protective case. The dialog interface that
separates the probe from the external environment simulates the behaviour of
the windshield, so the value read by the probe in the container already includes
this contribution.

INSTRUMENT TECHNICAL SPECIFICATIONS
Dimensions
(Length x Width x Height) 147mm x 58 mm x 65mm

Figure 1 Dimensions of the HD2021T7 probe
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SPECTRAL RESPONSE

The probe uses a silicon photodiode and a set of filters to correct the spectral
response curve to make it equal to that of the human eye (photopic response).
Figure 2 shows the trend of the relative spectral response according to the
wavelength.

', <9% according to the standard photopic curve V()).
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Figure 2. HD2021T7 Relative spectral response



ANGULAR RESPONSE:
The equivalent veiling luminance (L,) is estimated starting from the following
formula:

where:

L(B) is the luminance of a source of disturbance measured at an angle j3,
is the angle between the pointing direction of the object to be watched
and the source of interference,

Q is the solid angle

Figure 3 shows the sensitivity as a function of the angle of the probe.
In the standard CIE88:2004 the equivalent veiling luminance is calculated by

considering the contributions up to angles of 28.4°. By using DeltaOhm probe
HD 2021T7 it is possible to evaluate contributions to greater angles (up to 40°).

Figure 3. HD2021T7 Relative angular response
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For angles less than 1° as shown in fig.3 the probe measures the luminance
necessary for the proper calculation of the contributions of the atmospheric
luminance and the luminance of windshield.

WORKING TEMPERATURE

The probe can work in a temperature range from -20° to +60° C. If the probe is
placed in watertight containers, take care that there is no fogging or condensation
on the window towards which the probe is overlooking. In this case the reading
of the equivalent veiling luminance would be altered by systematic errors.

CALIBRATION

The calibration of the probe HD2021T7 is carried out by measuring the
luminance on the output port of an integrating sphere with a known luminance.
If requested, the uncertainty of the calibration of the probe with fixed full scale
is 10% (confidence level of 95%).

TRANSMITTER INSTALLATION

The installation of the probe for the evaluation of the threshold luminance at the
entrance of tunnels should be performed in compliance with the standard UNI
11095.

In order to connect the transmitter, it is necessary to lift the lid (by unscrewing
the four locking screws). For the 4...20mA version, please refer to Figure 5, while
the version 0...10 V is referred to Figure 4.

Sensitivity potentiometer

Access hole for sensitivity adjustment

Connect the cable shield to GND

Figure 4. Connection diagram for HD2021T... with voltage output
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Figure 5. Connection diagram for HD2021T... with current output
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ORDERING CODES:
Power Spectral
Output | Measurement range supply response
HD2021T7A.V 0...2000 cd/m?
HD2021T7B.V | 0..10V 0..20 kcd/m?
HD2021T7X.V Upon request *
HD2021T7AA 0..2000 came | 1640 Vaclde ve)
HD2021T7B.A | 4..20 mA 0...20 kcd/m?
HD2021T7X.A Upon request *

*minimum order 5 pcs

Light
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HD2021T6

HD 2021T6 pretvara fotometrijsku veli¢inu svetlost (cd/m?) u strujni (4...20 mA)
ili naponski (0...10 V) signal ovisno o izabranoj verziji. Ako je akvizicijska kutija
daleko od osjetnika (>50m) potrebno je koristiti verziju sa strujnim izlazom.
HD2021T6 ima klasu zastite IP67.

Da bi se odrzala visoka to¢nost potrebno je vanjsku le¢u odrzavati ¢istom.
Moguce ih je prati sa obi¢nom vodom i Koristiti sredstva za brisanje kao za
standardne lece.

Prilikom narudzbe, moguce je izabrati , transmiter s osjetljivoS¢u: 2 ked/m?, 20
ked/m? ili 200 kcd/m?. Za narudzbe preko 5 komada, moguce je prilagoditi
skalu.

Sonda se koristi za kontrolu rasvjete cesta. Posebno za mjerenje svjetlosti pod
kutem 20° (L,,) gdje je potrebno procijeniti prag svjetlosti na ulazu u tunel (CIE
standard 88:2004. Ovaj standard predvida mjerenje zavjesne svjetlosti u
buduénosti).

Stovise, sonda se moze koristiti za kalkuliranje vertikalne osvjetljenosti (E,) kao
Sto je opisano u gore navedenom standardu.

Na kraju, sonda se moze koristiti u bilo kojoj aplikaciji gdje je potrebno mijeriti
svjetlost, npr. projektorski ekrani, dijafanoskopija itd.

Instrument technical specifications
Dimensions
(Length x Width x Height) 145mm x 58 mm x 65mm
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50 mm
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Figure 2. HD2021T6 probe relative spectral response

FIELD OF VIEW
The total field of view of HD2021T6 probe is 20°.

WORKING TEMPERATURE

The probe can work in a temperature range from -20° to +60° C. If the probe is
placed in watertight containers, take care that there is no fogging or condensation
on the window towards which the probe is overlooking. In this case the reading
of the equivalent veiling luminance would be altered by systematic errors.

CALIBRATION

The calibration of the probe HD2021T6 is carried out by measuring the
luminance on the output port of an integrating sphere with a known luminance.
If requested, the uncertainty of the calibration of the probe with fixed full scale
is 5% (confidence level of 95%).

TRANSMITTER INSTALLATION

The installation of the probe for the evaluation of the threshold luminance at
the entrance to the galleries has to be performed according to standard CIE
88:2004.

In order to connect the transmitter, it is necessary to lift the lid (by unscrewing
the four locking screws). For the 4...20mA version refer to Figure 5, while for the
version 0...10 V refer to Figure 4 of HD2021T7.

Ooc—og ORDERING CODES:
] Spectral
‘ [ Model Output Measurement range | Power supply Response
HD2021T6A.V 0...2000 cd/m?
58 mm B 1465 mm HD2021T6B.V 010V 0...20 ked/m?
HD2021T6C.V 0..200 ked/m?
N Is N $4.5mm .
HD2021T6X.V Upon request
& &® @ @ ponTe 16..40Vac/dc | V(Y
HD2021T6A.A 0...2000 cd/m?
c HD2021T6B.A 0...20 ked/m?
€ 4..20 mA
£ o HD2021T6C.A 0..200 ked/m?
| S s
3 “ HD2021T6X.A Upon request *
E *minimum order 5 pieces
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Figure 1. HD2021T6 probe dimensions

Spectral Response

The probe is equipped with a silicon photodiode and a series of filters to correct
the spectral response curve and make it equal to that of the human eye (photopic
response). Figure 2 shows the trend of the relative spectral response depending
on the wavelength.

', <9% according to the standard photopic curve V(A).
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