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HD2021T7 -  Transmitter for measuing EQUIVALENT VEILING 
LUMINANCE 

The HD2021T7 probe allows converting the photometric quantity 
“equivalent veiling luminance” into a current (4…20 mA) or a voltage (0…10 
V) signal according to the version chosen. If the acquisition station is far 
from the probe (>50 m), it is necessary to use the current output version.
In order to grant high accuracy, it is important to keep the surface of the 
outer lens clean. It is possible to wash them by using only water and standard 
papers for lens. The transmitter full scale can be chosen (when ordering) 
between two different values: 2000 cd/m2 or 20000 cd/m2. For orders of at 
least 5 pieces, it is possible to calibrate the scale to a value chosen by the 
customer.
The probe is used for the control of street lighting, in particular, the 
measurement of equivalent veiling luminance is essential to determine the 
threshold luminance at the entrance of the tunnels (UNI 11095:2011).

The measurement of debilitating luminance (Lv) consists of four components:
Lv = Lseq+Lalm+Lpar +Lcru

where:
Lseq is the equivalent veiling luminance;
Lalm is the atmospheric luminance;
Lpar +Lcru is the luminance of the windshield and the dashboard (=0.4 Lseq) .

The equivalent veiling luminance (Lseq) is measured according to standard 
UNI11095: 2005 with the probe HD2021T7 as reported in the test report 
I.N.Ri.M. 08-1199-01. This quantity is measured and defined starting from the 
subtended angles greater than 1°.
The atmospheric luminance (Latm) can be calculated from the table E2.2 of 
UNI 11095 (2011) standard or measured with the HD2021T7.2 probe. Figure 2 - HD2021T7 Relative spectral response 

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.
f’1 <9% according to the standard photopic curve V(λ).

The contribution of the luminance of the windshield (Lpar) + the luminance 
of the dashboard (Lcru) is measured directly by inserting the HD2021T7 probe 
in a protective case. The window 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) 148 mm x 60 mm x 66 mm

HD2021T7 - HD2021T6
DEBILITATING LUMINANCE AND LUMINANCE
 TRANSMITTERS
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Figure 1 - Dimensions of the HD2021T7 probe 
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ANGULAR RESPONSE

The equivalent veiling luminance (Lv) is estimated starting from the following 
formula:

where:
L(β)  is the luminance of a source of disturbance measured at an   
 angle β,
β is the angle between the pointing direction of the object to be  
 watched and the source of interference,
Ω  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 Delta OHM 
probe HD2021T7 it is possible to evaluate contributions to greater angles 
(up to 40°).

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. The transmitter has IP52 protection degree.
In order to connect the transmitter, it is necessary to lift the lid (by 
unscrewing the four locking screws). For the 0…10 V version, please refer to 
Figure 4, while the version 4…20 mA is referred to Figure 5.

ORDERING CODES:

HD2021T7.xx: Transmitter for measuring the LUMINANCE of Equivalent 
Veiling, full scale according to the following table, power supply 16…40Vdc 
or 24 Vac. Amplified with output 4…20 mA or 0…10 Vdc according to the 
choice.

HD2021T7.2xx: Transmitter for measuring the LUMINANCE by a 2° angle, for 
the measurement of the atmospheric luminance Latm, full scale according 
to the following table, power supply 16…40 Vdc or 24 Vac. Amplified with 
output 4…20 mA or 0…10 Vdc according to the choice.

Output Measurement range
HD2021T7.AV

0...10 V

0…2000 cd/m2

HD2021T7.BV 0…20  kcd/m2

HD2021T7.2.AV 0…2000 cd/m2

HD2021T7.AA
4...20 mA

0…2000 cd/m2

HD2021T7.BA 0…20  kcd/m2

HD2021T7.2.AA 0…2000 cd/m2

For a minimun order of 5 pcs, ranges upon request are available.

Sensitivity potentiometer Access hole for sensitivity adjustment

Vac/dc 
Power Supply

+ 
- 

+ 

- 
Vout  

Vlux 

GND 

+Vdc

+
V

cc
 

V
lu

x 
G

N
D

 

Connect the cable shield to GND

output signal
  

Figure 4 - Connection diagram for HD2021T… with voltage output

Figure 3 - HD2021T7 Relative angular response
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Figure 5 - Connection diagram for HD2021T… with current output
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HD2021T6 - Transmitter for measuring LUMINANCE (cd/m2)

The probe HD2021T6 allows converting a photometric quantity Luminance 
(cd/m2) into a current (4…20 mA) or voltage (0…10 V) signal according to 
the version chosen. If the acquisition station is far from the probe (>50 m), 
the current version is required.

In order to ensure correct measurements, the outer surface of the lens must 
be kept clean. If necessary, clean the lens with water and lens cleaning paper.
At the order time, it is possible to choose the transmitter sensitivity among 
three previously set values: 2 kcd/m2, 20 kcd/m2 or 200 kcd/m2. For orders of 
quantities over 5 pieces, the full scale can be customized.

The probe is used for road lighting control. In particular, the measurement of 
luminance at a 20° angle (L20) is necessary to estimate threshold luminance 
at tunnel entrances (CIE standard 88:2004. This standard foresees the 
measurement of debilitating luminance in future).
Moreover, the probe can be used for calculating vertical illuminance (Ev) as 
prescribed in the above-mentioned standard.

Finally, the probe can be used for any application where the measurement 
of luminance is required, for example projector screens, diaphanoscopes 
etc.

INSTRUMENT TECHNICAL SPECIFICATIONS

Dimensions
(Length x Width x Height) 148.5 mm x 60 mm x 66 mm

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 7 shows the trend of the relative spectral 
response depending on the wavelength.
f’1 <9% according to the standard photopic curve V(λ).

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. The transmitter has IP52 protection degree.
In order to connect the transmitter, it is necessary to lift the lid (by unscrewing 
the four locking screws). For the 0…10 V version refer to Figure 4, while for 
the version 4…20 mA refer to Figure 5 of HD2021T7.

ORDERING CODES

HD2021T6.xx: Transmitter for measuring the LUMINANCE, full scale 
according to the following table, power supply 16…40 Vdc or 24 Vac. 
Amplified with output 4…20 mA or 0…10 Vdc according to the choice.

Model Output Measurement range

HD2021T6.AV

0…10 V

0…2000 cd/m2

HD2021T6.BV 0…20  kcd/m2

HD2021T6.CV 0…200  kcd/m2

HD2021T6.AA

4…20 mA

0…2000 cd/m2

HD2021T6.BA 0…20  kcd/m2

HD2021T6.CA 0…200  kcd/m2

For a minimun order of 5 pcs, ranges upon request are available.
Figure 6 - HD2021T6 probe dimensions
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Figure 7 - HD2021T6 probe relative spectral response



www.environmental.senseca.com - sales.padua@senseca.com      Rev. 1.5 / 03.2024

WARRANTY

The manufacturer is required to respond to the “factory warranty” only in those cases provided by Legislative Decree 6 September 2005 - n. 206. Each 
instrument is sold after rigorous inspections; if any manufacturing defect is found, it is necessary to contact the distributor where the instrument was 
purchased from. During the warranty period (24 months from the date of invoice) any manufacturing defects found will be repaired free of charge. 
Misuse, wear, neglect, lack or inefficient maintenance as well as theft and damage during transport are excluded. Warranty does not apply if changes, 
tampering or unauthorized repairs are made on the product. Solutions, probes, electrodes and microphones are not guaranteed as the improper use, 
even for a few minutes, may cause irreparable damages. The manufacturer repairs the products that show defects of construction in accordance with 
the terms and conditions of warranty included in the manual of the product. For any dispute, the competent court is the Court of Padua. The Italian 
law and the “Convention on Contracts for the International Sales of Goods” apply

TECHNICAL INFORMATION

The quality level of our instruments is the result of the continuous product development. This may lead to differences between the information 
reported in the manual and the instrument you have purchased. We reserves the right to change technical specifications and dimensions to fit the 
product requirements without prior notice.

DISPOSAL INFORMATION

Electrical and electronic equipment marked with specific symbol in compliance with 2012/19/EU Directive must be disposed of separately 
from household waste. European users can hand them over to the dealer or to the manufacturer when purchasing a new electrical and 
electronic equipment, or to a WEEE collection point designated by local authorities. Illegal disposal is punished by law.

Disposing of electrical and electronic equipment separately from normal waste helps to preserve natural resources and allows materials to be recycled 
in an environmentally friendly way without risks to human health.


