
Архангельск (8182)63-90-72  
Астана (7172)727-132   
Астрахань (8512)99-46-04   
Барнаул (3852)73-04-60   
Белгород (4722)40-23-64    
Брянск (4832)59-03-52   
Владивосток (423)249-28-31  
Волгоград (844)278-03-48   
Вологда (8172)26-41-59   
Воронеж (473)204-51-73   
Екатеринбург (343)384-55-89 
Иваново (4932)77-34-06  

Ижевск (3412)26-03-58 
Иркутск (395)279-98-46      
Казань (843)206-01-48   
Калининград (4012)72-03-81 
Калуга (4842)92-23-67    
Кемерово (3842)65-04-62     
Киров (8332)68-02-04    
Краснодар (861)203-40-90   
Красноярск (391)204-63-61  
Курск (4712)77-13-04     
Липецк (4742)52-20-81 
Киргизия (996)312-96-26-47

Магнитогорск (3519)55-03-13   
Москва (495)268-04-70   
Мурманск (8152)59-64-93         
Набережные Челны (8552)20-53-41 
Нижний Новгород (831)429-08-12  
Новокузнецк (3843)20-46-81   
Новосибирск (383)227-86-73    
Омск (3812)21-46-40    
Орел (4862)44-53-42    
Оренбург (3532)37-68-04    
Пенза (8412)22-31-16
Казахстан (772)734-952-31  

Сургут (3462)77-98-35 
Тверь (4822)63-31-35  
Томск (3822)98-41-53    
Тула (4872)74-02-29     
Тюмень (3452)66-21-18   
Ульяновск (8422)24-23-59   
Уфа (347)229-48-12     
Хабаровск (4212)92-98-04 
Челябинск (351)202-03-61 
Череповец (8202)49-02-64 
Ярославль (4852)69-52-93

Пермь (342)205-81-47   
Ростов-на-Дону (863)308-18-15 
Рязань (4912)46-61-64    
Самара (846)206-03-16    
Санкт-Петербург (812)309-46-40 
Саратов (845)249-38-78   
Севастополь (8692)22-31-93 
Симферополь (3652)67-13-56  
Смоленск (4812)29-41-54    
Сочи (862)225-72-31 
Ставрополь (8652)20-65-13      
Таджикистан (992)427-82-92-69 

Единый адрес для всех регионов: dmh@nt-rt.ru || www.deltaohm.nt-rt.ru

КАТАЛОГ DELTA OHM 

mailto:dmh@nt-rt.ru
http://www.deltaohm.nt-rt.ru


Flexible connectivity 
Wide choice in analog and digital communication

Low power application
Designed to work with solar energy

Rugged and robust design
Resistant against salt, corrosion and extreme weather

Low maintenance
All instruments are made to last

ACCURATE WIND MEASUREMENTS
A COMPLETE RANGE FOR ANY APPLICATION










Technical 
Specifications HD53LS HD52.3D... HD51.3D4R

HD51.3D4R-AL HD2003... MW35/
MW36

Speed √ √ √ √ √

Direction √ √ √ √ √

Measuring range up to 50 60 85 / 80* 70 75

Accuracy
± 0,2 m/s o ± 2%, the 
greatest (0…35 m/s), 

± 3% (> 35 m/s)

± 0,2 m/s or ± 2%, the 
greatest (0…35 m/s), 

± 3% (> 35 m/s)

± 0.2 m/s or ± 2%, the 
greatest (0…60 m/s), 

± 3% (> 60 m/s)
±1% of reading

< 0.5 m/s 
(from 0 to 50 m/s)

Average wind output √ √ √ √

Wind gust
only version with 

RS485 MODBUS-RTU 
output

√ √ √

Working temperature -20°C…+55°C -40°C…+70°C -40°C…+70°C -40°C…+60°C -40°C…+60°C

Protection Degree IP66 IP66 IP66 IP64

Heating √ √ √ √
MIL-STD810G Method 509.6 
compliant

√*

Survival speed 90 90 90 / 100* 90 80

Power supply 10÷30 Vdc 10÷30 Vdc 12÷30 Vdc 12÷30 Vdc 10÷30 Vdc

2 Axes √ √ √

3 Axes √

Analog output √ √ √ √ √

NMEA output √ √ √

RS485 output √ √ √ √

RS232 output √ √ √ √

SDI-12 Output √

RS422 Output √ √ √ √

MODBUS output √ √ √ √

Pulse √

Analog inputs 0-1V √

Analog outputs refresh rate 1Hz 1Hz 1-4Hz 1-20Hz

Digital output rate 1Hz 1Hz 1-50Hz

Internal compass √ √
Designed to work on solar 
power

√ √ √ √ √

Additional
environmental 
parameters

T/RH/Patm/Solar 
radiation/ Precipitation

Pressure T/RH/Patm

2-axis
Low Speed

2-axis Compact
Multiparametric

2-axis High
 Performance / Harsh 

Environments

3-axis
Multiparametric

Industrial 
Vane & Cup 

Anemometer

* Specification refers to HD51.3D4R-AL version. 
Some specifications are depending on optional features and may only apply to specific codes of the instrument



Plug & Play
without any further adjustment, quick and easy to connect and to use

Always at hand
send your data to the cloud or store it at your own secured network

Low power data logger
designed to be powered by a solar panel, no external power necessary

Remote data acquisition
fast and continues remote logging with the integrated GSM module

COLLECT & TRANSFER METEO DATA FAST & SECURE








Plug & Play
without any further adjustment, quick and easy to connect and to use

Always at hand
send your data to the cloud or store it at your own secured network

Low power data logger
designed to be powered by a solar panel, no external power necessary

Remote data acquisition
fast and continues remote logging with the integrated GSM module

COLLECT & TRANSFER METEO DATA FAST & SECURE



TECHNICAL
SPECIFICATIONS HD33M.2 HD33M-MB.2 HD33MT.4 

HD33MT.4/E

Connectivity 2G 4G / E version equipped with 4G + ETHERNET

Power Supply 7...30 Vdc

if integrated battery is used: 18...28 Vdc (externally powered)
or 12 Vdc (photovoltaic panel)

if integrated battery is not used: 7...28 Vdc (externally powered)

Power Consumption < 2 mA during measurement / < 0.8 A peak during GSM activity
< 5 mA during measurement / 
< 1 A peak during GSM activity

Battery charger from solar 
panel 

With additional external power supply unit √

Integrated lead acid battery optional

Switched power supply 
output

Active only when external 
sensors have to be powered

Active only when external sensors have to be powered 

Antenna External, included

Measuring & logging Interval 1, 2, 5, 10, 15, 30 seconds / 1, 2, 5, 10, 15, 30, 60 minutes

Internal Memory Circular management or stop logging if memory is full

Number of samples
(depending on the number of 

the detected quantities)
 from 128,000 to 440,000 from 120,000 to 424,000 from 242,850 to 858,070

Alarm
Acoustic through internal buzzer. 
Sending of alarm e-mail and SMS.

Sending of alarm e-mail and SMS.
Two voltage-free (NO) contact alarm outputs. 

Operating Conditions
-40…+70 °C / 0…100 %RH without display

-20…+70 °C / 0…100 %RH with display

Internal clock Normal stability
High stability 

± 2 ppm (0…+40°C)/± 5 ppm (-40…+70°C)

Display Optional custom LCD

Connection to PC USB port with mini-USB connector - Free software

Dimensions 
(excluding antenna) 

122 x 120 x 56 mm 270 x 170 x 110 mm

Protection Degree IP67 IP67 IP65

Inputs
5 analog inputs for dedicated 

Delta OHM sensors

- 1 input for RS485 
MODBUS-RTU sensors

- 1 contact input

- 4 analog standard inputs
- 2 voltage free contact inputs
- 1 RS485 MODBUS-RTU input

-1 SDI-12 input
- 1 passive T/RH probe

Temperature √ optional √

Relative Humidity √  optional √

Atmospheric Pressure optional internal sensor optional optional internal sensor

Solar Radiation √ optional √

Wind speed and directions √  optional √

Rainfall quantity √ √ √

ContactContactContact

Rain GaugeRain GaugeRain Gauge
T/RH

T/RH
AnemometerAnemometer

PyranometerPyranometer

ModbusModbus SDI-12Analog AnalogAnalog

TECHNICAL
SPECIFICATIONS HD33M.2 HD33M-MB.2 HD33MT.4 

HD33MT.4/E

Connectivity 2G 4G/3G/2G + ETHERNET (only in 4/E model) 

Power Supply 7...30 Vdc

if integrated battery is used: 18...28 Vdc (externally powered)
or 12 Vdc (photovoltaic panel)

if integrated battery is not used: 7...28 Vdc (externally powered)

Power Consumption < 2 mA during measurement / < 0.8 A peak during GSM activity
< 4 mA during measurement / 
< 1 A peak during GSM activity

Battery charger from solar 
panel 

With additional external power supply unit √

Integrated lead acid battery optional

Switched power supply 
output

Active only when external 
sensors have to be powered

Active only when external sensors have to be powered 

Antenna External, included

Measuring & logging Interval 1, 2, 5, 10, 15, 30 seconds / 1, 2, 5, 10, 15, 30, 60 minutes

Internal Memory Circular management or stop logging if memory is full

Number of samples
(depending on the number of 

the detected quantities)
 from 128,000 to 440,000 from 120,000 to 424,000 from 242,850 to 858,070

Alarm
Acoustic through internal buzzer. 
Sending of alarm e-mail and SMS.

Sending of alarm e-mail and SMS.
Two voltage-free (NO) contact alarm outputs. 

Operating Conditions
-40…+70 °C / 0…100 %RH without display

-20…+70 °C / 0…100 %RH with display

Internal clock Normal stability
High stability 

± 2 ppm (0…+40°C)/± 5 ppm (-40…+70°C)

Display Optional custom LCD

Connection to PC USB port with mini-USB connector - Free software

Dimensions 
(excluding antenna) 

122 x 120 x 56 mm 270 x 170 x 110 mm

Protection Degree IP67 IP67 IP65

Inputs
5 analog inputs for dedicated 

Delta OHM sensors

- 1 input for RS485 
MODBUS-RTU sensors

- 1 contact input

- 4 analog standard inputs
- 2 voltage free contact inputs
- 1 RS485 MODBUS-RTU input

-1 SDI-12 input
- 1 passive T/RH probe

Temperature √ optional √

Relative Humidity √  optional √

Atmospheric Pressure optional internal sensor optional optional internal sensor

Solar Radiation √ optional √

Wind speed and directions √  optional √

Rainfall quantity √ √ √

ContactContactContact

Rain GaugeRain GaugeRain Gauge
T/RH

T/RH
AnemometerAnemometer

PyranometerPyranometer

ModbusModbus SDI-12Analog AnalogAnalog



Light measurement



HD2102.2, HD2102.2

HD40.1 SWD10

The HD2102.1 and HD2102.2 are portable instruments with a large LCD display. They 
measure illuminance, luminance, par and irradiance (across VIS-NIR, UVA, UVB and UVC 
spectral regions or measurement of irradiance effective according to the UV action curve).
The probes are equipped with the SICRAM automatic detection module: in addition to 
detection, the unit of measurement selection is also automatic. The factory calibration data 
are already stored inside probes. In addition to instantaneous measurement the instruments 
calculate the acquired measurements time integral Q(t). Some thresholds can be associated 
with the integrated measurement and with the integration time, which can be set in the menu. 
When exceeded, these thresholds cause the instrument to stop the integral calculation. The 
HD2102.2 instrument is a datalogger. It stores up to 38,000 samples with a one-channel 
probe and up to 14,000 samples with combined probes. These data can be transferred from 
the instrument to a PC via the connection of the RS232C serial port and USB 2.0. Storing 
interval, printing and baud rate can be configured by using the menu.
The HD2102.1 and HD2102.2 models are equipped with an RS232C serial port and can 
transfer the acquired measurements in real time to a PC or to a portable printer. The Max, 
Min and Avg functions calculate the maximum, minimum or average values. Other functions 
include: the relative measurement REL, the HOLD function and the automatic turning off that 
can also be excluded. The instruments have IP66 protection degree.

INSTRUMENT TECHNICAL CHARACTERISTICS
Instrument
	 Dimensions

(Length x Width x Height)	 185x90x40mm 
Weight	 470g (complete with batteries)
Materials	 ABS, rubber 
Display	 2x4½ digits plus symbols - 52x42mm

Visible area: 52x42mm

Operating conditions
Operating temperature	 -5…50°C
Storage temperature	 -25…65°C
Working relative humidity	 0…90%RH without condensation
Protection degree	 IP66

Power
Batteries	 4 1.5V type AA batteries 
Autonomy	 200 hours with 1800mAh alkaline batteries
Power absorbed with instrument off	 20μA
Mains	 Output mains adapter 12Vdc / 1000mA

Measuring unit	 lux - fcd - lux·s - fcd·s - W/m2 - µW/cm2

J/m2 - µJ/cm2 - µmol/(m2
.
s) - µmol/m2 - cd/m2

µW/lumen

Security of memorized data	 Unlimited, independent of battery charge 
conditions

Time
Date and time	 in real time
Accuracy	 1min/month max drift 

Measured values storage - model HD2102.2
Type (for single probes)	 2000 pages containing 19 samples each
Type (for combined probes)	 2000 pages containing 7 samples each
Quantity (for single probes)	 total of 38000 samples
Quantity (for combined probes)	 total of 14000 samples
Selectable storage interval	 1s, 5s, 10s, 15s, 30s, 1min, 2min, 5min, 10min, 

15min, 20min, 30min, 1 hour

Serial interface RS232C
Type	 RS232C electrically isolated
Baud rate	 Can be set from 1200 to 38400 baud
Data bit	 8

	 Parity	 None
Stop bit	 1
Flow Control	 Xon/Xoff
Serial cable length	 Max 15m
Selectable printing interval	 Immediate or 1s, 5s, 10s, 15s, 30s, 1min, 2min, 

5min, 10min, 15min, 20min, 30min, 1 hour

USB interface - model HD2102.2
Type	 1.1 - 2.0 electrically isolated

Connections
Input module for the probes	 8-pole male DIN45326 connector 
RS232 serial interface 	 8-pole MiniDin connector
USB serial interface	 B-type MiniUSB connector 
Mains adapter	 2-pole connector (positive at centre)

Technical characteristics of photometric and radiometric probes equipped with SICRAM 
module for the connection to the instrument

LP471PHOT probe for the measure of ILLUMINANCE
Measuring range (lux): 0.10…199.99 …1999.9 …19999 …199.99·103

Resolution (lux): 0.01 0.1 1 0.01·103

Spectral range: in agreement with standard photopic curve V(λ)
Class B
Calibration uncertainty: <4%

f’1 (in agreement with photopic response V(λ)): <6%
f2 (response according to the cosine law): <3%
f3 (linearity): <1%
f4 (instrument reading error): <0.5%
f5 (fatigue): <0.5%

α (temp. coefficient) f6 (T) <0.05%K
Drift after 1 year: <1%
Working temperature: 0…50°C
Reference Standards CIE n.69 - UNI 11142

Photometric probe for ILLUMINANCE measurement,
spectral response in agreement with standard
photopic vision, diffuser for cosine correction.
Measurement range: 0.10 lux…200·103 lux.

HD2102.1 AND HD2102.2
PHOTO-RADIOMETERS
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LP471LUM2 probe for the measure of LUMINANCE
Measuring range (cd/m2): 1.0…1999.9 …19999 …199.99·103 …1999.9·103

Resolution (cd/m2): 0.1 1 0.01·103 0.1·103

Optical angle: 2°
Spectral range: in agreement with standard photopic curve V(λ)
Class C
Calibration uncertainty: <5%
f’1 (in agreement with photopic response V(λ)): <8%
f3 (linearity): <1%
f4 (instrument reading error): <0.5%
f5 (fatigue): <0.5%
α (temp. coefficient) f6 (T) <0.05%K
Drift after 1 year: <1%
Working temperature: 0…50°C
Reference Standards CIE n.69 - UNI 11142

Photometric probe for LUMINANCE measurement, spectral response
in agreement with standard photopic vision, vision angle 2°.
Measurement range: 1.0 cd/m2…2000·103 cd/m2.

Typical response curve: LP471PHOT and LP471LUM2

LP471PAR quantum radiometric probe for the measure of the photon flow across the 
chlorophyll range PAR

Measuring range (μmol·m-2s-1): 0.10…199.99 200.0…1999.9 2000…10000

Resolution (μmol·m-2s-1): 0.01 0.1 1

Spectral range: 400nm…700nm 

Calibration uncertainty: <5%

f2 (response according to the cosine law): <6%

f3 (linearity): <1%

f4 (instrument reading error): ±1digit

f5 (fatigue): <0.5%

Drift after 1 year: <1%

Working temperature: 0…50°C

Quantum radiometric probe for the measurement of the photon
flow across the chlorophyll range PAR (Photosynthetically
Active Radiation 400nm…700nm), measurement in μmol/m2s.
Measurement range: 0.10 μmol·m-2s-1…10·103 μmol·m-2s-1.

Typical response curve: LP471PAR

LP471RAD probe for the measure of IRRADIANCE

Measuring range (W/m2): 1.0·10-3

…999.9·10-3 1.000…19.999 20.00…199.99 200.0…1999.9

Resolution (W/m2): 0.1·10-3 0.001 0.01 0.1
Spectral range: 400nm…1050nm 
Calibration uncertainty: <5%
f2

 
(response according to the 

cosine law): <6%

f3 (linearity): <1%
f4 (instrument reading error): ±1digit
f5 (fatigue): <0.5%
Drift after 1 year: <1%
Working temperature: 0…50°C

Radiometric probe for IRRADIANCE measurement in the spectral
range 400nm…1050nm, diffuser for cosine correction.
Measurement range: 1.0·10-3W/m2…2000W/m2.

Typical response curve: LP471RAD

LP471UVA probe for the measure of UVA IRRADIANCE

Measuring range (W/m2): 1.0·10-3

…999.9⋅10-3 1.000…19.999 20.00…199.99 200.0…1999.9

Resolution (W/m2): 0.1·10-3 0.001 0.01 0.1

Spectral range: 315nm…400nm (Peak 360nm)

Calibration uncertainty: <5%

f3 (linearity): <1%

f4 (instrument reading error): ±1digit

f5 (fatigue): <0.5%

Drift after 1 year: <2%

Working temperature: 0…50°C

Radiometric probe for IRRADIANCE measurement, in the
315nm…400nm, peak 360nm, UVA spectral range.
Measurement range: 1.0·10‑3W/m2…2000W/m2.

Typical response curve: LP471UVA
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Combined probe LP471P-A with two sensors for the measure of 
ILLUMINANCE and UVA IRRADIANCE

Illuminance
Measuring range (lux): 0.3…199.9 …1999.9 …19999 …199.99·103

Resolution (lux): 0.01 0.1 1 0.01·103

Spectral range: in agreement with standard photopic curve V(λ)
α (temp. coefficient) f6 (T) <0.05%K
Calibration uncertainty: <4%
f’1 (in agreement with photopic response V(λ)): <6%
f2

 
(response according to the cosine law): <3%

f3 (linearity): <1%
f4 (instrument reading error): <0.5%
f5 (fatigue): <0.5%
Class: B
Drift after 1 year: <1%
Working temperature: 0…50°C
Reference Standards CIE n.69 - UNI 11142

Please refer to the spectral response of the LP471PHOT probe

UVA Irradiance
Measuring range (μW/cm2): 0.10…199.99 …1999.9 …19999 …199.99·103

Resolution (μW/cm2): 0.01 0.1 1 0.01·103

Spectral range: 315nm…400nm (Peak 360nm)
Calibration uncertainty: <5%
f2

 
(response according to the 

cosine law): <6%

f3 (linearity): <1%
f4 (instrument reading error): ±1digit
f5 (fatigue): <0.5%
Drift after 1 year: <2%
Working temperature: 0…50°C

Please refer to the spectral response of the LP471UVA probe

LPSILICON-PYRA probe for the measure of GLOBAL SOLAR RADIATION

Measurement range (W/m2):
1.0·10-3 … 
999.9·10-3 1.000…19.999 20.00…199.99 200.0…1999.9

Resolution (W/m2): 0.1·10-3 0.001 .01 0.01

Spectral range: 400 nm … 1100 nm

Calibration uncertainty: <3%
f2 

(response according to the 
cosine law):

<3%

f3 (linearity): <1%

f4 (instrument reading error): ±1 digit

f5 (fatigue): <0.5%

Drift after 1 year: <2%

Working temperature: 0…50°C

Relative spectral response

Pyranometer LPPYRA02, LPPYRA03,
LPPYRA10

Pyranometer LPSilicon-PYRA04

Solar spectrum A.M. 1.5
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LP471UVB probe for the measure of UVB IRRADIANCE

Measuring range (W/m2): 1.0·10-3

…999.9·10-3 1.000…19.999 20.00…199.99 200.0…1999.9

Resolution (W/m2): 0.1·10-3 0.001 0.01 0.1

Spectral range: 280nm…315nm (Peak 305nm...310nm)

Calibration uncertainty: <5%

f3 (linearity): <2%

f4 (instrument reading error): ±1digit

f5 (fatigue): <0.5%

Drift after 1 year: <2%

Working temperature: 0…50°C

Radiometric probe for IRRADIANCE measurement,
in the spectral range 280nm…315nm, peak 305nm ... 310nm,
Measurement range: 1.0·10‑3W/m2…2000W/m2.

Typical response curve: LP471UVB

LP471UVC probe for the measure of UVC IRRADIANCE

Measuring range (W/m2): 1.0·10-3

…999.9·10-3 1.000…19.999 20.00…199.99 200.0…1999.9

Resolution (W/m2): 0.1·10-3 0.001 0.01 0.1

Spectral range: 220nm…280nm (Peak 260nm)

Calibration uncertainty: <5%

f3 (linearity): <1%

f4 (instrument reading error): ±1digit

f5 (fatigue): <0.5%

Drift after 1 year: <2%

Working temperature: 0…50°C

Radiometric probe for IRRADIANCE measurement,
in the spectral range 220nm…280nm, peak 260nm,
UVC. Measurement range: 1.0·10‑3W/m2…2000W/m2.

Typical response curve: LP471UVC
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LP471A-UVeff probe for the measure of TOTAL EFFECTIVE IRRADIANCE weighted 
according to the UV action curve (CEI EN 60335-2-27)

Total Effective Irradiance

Measuring range (Weff/m2): 0.010 … 19.999

Resolution (Weff/m2): 0.001

Spectral range: UV action curve for measuring erythema
(250 nm…400 nm)

Calibration uncertainty: <15%

f3 (linearity): <3%

f4 (instrument reading error): ±1 digit

f5 (fatigue): <0.5%

Drift after 1 year: <2%

Working temperature: 0…50°C

UV Irradiance

Measuring range (Weff/m2): 0.1 … 1999.9

Resolution (Weff/m2): 0.1

Spectral range: 315 nm … 400 nm

UV_BC Irradiance

Measuring range (Weff/m2): 0.010 … 19.999

Resolution (Weff/m2): 0.001

Spectral range: 250 nm … 315 nm
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LP471 A-UVeff spectral response

UV action curve

Wavelength nm

LP471BLUE probe for the measure of IRRADIANCE in spectral band of BLUE LIGHT

Measurement range (W/m2): 1.0·10-3…
999.9·10-3 1.000…19.999 20.00…199.99 200.0…1999.9

Resolution (W/m2): 0.1·10-3 0.001 .01 0.01

Spectral range: 380 nm … 550 nm. Action curve for damages of Blue light B(λ)

Calibration uncertainty: <10%
f2 

(response according to the 
cosine law): <6%

f3 (linearity): <3%

f4 (instrument reading error): ±1 digit

f5 (fatigue): <0.5%

Drift after 1 year: <2%

Working temperature: 0…50°C

Relative spectral response
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Wavelength nm

The radiometric probe LP471-BLUE measures irradiance (W/m2) in spectral band of blue 
light. The probe consists of a photodiode plus an appropriate filter and it is provided with 
diffuser for proper measure in accordance with the cosine law. The spectral response 
curve of the probe allows to measure the radiation effective for damages caused by 
blue light (curve B(λ) according to the standards ACGIH / ICNIRP) in the spectral range 
from 380nm to 550nm. The radiation optics in this portion of the spectrum can produce 
photochemical damage to the retina. Another field of application is the monitoring of the 
probe irradiance from blue light used in the treatment of neonatal jaundice.



ORDERING CODES:

HD2102.1: The kit consists of the instrument HD2102.1, 4 1.5V alkaline batteries, 
operating manual, case and DeltaLog9 software downloadable from Delta OHM 
website. Probes and cable must be ordered separately.

HD2102.2: The kit consists of the HD2102.2 datalogger, 4 1.5V alkaline batteries, 
operating manual, case and DeltaLog9 software downloadable from Delta OHM 
website, USB cable CP23. Probes and cable must be ordered separately.

HD2110CSNM: 8-pole connection cable MiniDin - Sub D 9-pole female for RS232C.
C.206: Cable for the connection of the instrument HD21…1 to the PC USB ports directly.
SWD10: Stabilized power supply at 230Vac/12Vdc-1000mA mains voltage.
HD40.1: Portable, serial input, 24 column thermal printer, 58mm paper width.

Probes complete with SICRAM module
LP471PHOT: Photometric probe for measuring ILLUMINANCE complete with SICRAM 

module, spectral response in agreement with standard photopic vision, Class B 
according to CIE n°69, diffuser for cosine correction. Measurement range: 0.10 
lux…200·103 lux.

LP471LUM2: Photometric probe for measuring LUMINANCE complete with SICRAM 
module, spectral response in agreement with standard photopic vision, vision angle 
2°. Measurement range: 1.0 cd/m2…2000·103 cd/m2.

LP471PAR: Quantum radiometric probe for the measurement of the photon flow across 
the chlorophyll range PAR (Photosynthetically Active Radiation 400nm…700nm) 
complete with SICRAM, measurement in μmol·m-2s-1, diffuser for cosine correction. 
Measurement range: 0.10μmol·m-2s-1…10·103μmol·m-2s-1.

LP471RAD: Radiometric probe for measuring IRRADIANCE equipped with SICRAM 
module; in the 400nm…1050nm spectral range, diffuser for cosine correction. 
Measurement range: 1.0·10-3W/m2…2000W/m2.

LP471UVA: Radiometric probe for measuring IRRADIANCE equipped with SICRAM 
module; in the 315nm…400nm, peak 360nm, UVA spectral range, quartz diffuser 
for cosine correction. Measurement range: 1.0·10-3W/m2…2000 W/m2.

LP471UVB: Radiometric probe for measuring IRRADIANCE equipped with SICRAM 
module, in the 280nm…315nm, peak 305nm ... 310nm, UVB spectral range, quartz 
diffuser for cosine correction. Measurement range: 1.0·10-3W/m2…2000 W/m2.

LP471UVC: Radiometric probe for measuring IRRADIANCE equipped with SICRAM 
module, in the 220nm…280nm, peak 260nm, UVC spectral range, quartz diffuser 
for cosine correction. Measurement range: 1.0·10-3W/m2…2000 W/m2.

LP471BLUE: Radiometric probe for measuring IRRADIANCE (W/m2) in spectral band of 
blue light equipped with SICRAM module. Spectral range: 380 nm…550 nm, quartz 
diffuser for cosine correction. Measurement range: 1.0·10‑3Weff /m2 … 2000 Weff 
/m2.

LP471P-A: Combined probe for measuring ILLUMINANCE (lux), with standard photopic 
response, and IRRADIANCE (μW/cm2) in the UVA spectral range (315...400 nm, with 
peak at 360 nm). Both the sensors are equipped with diffuser for the correction 
according to the cosine law. 
Illuminance measuring range: 0.3 lux … 200·103 lux 
Irradiance measuring range: 1.0 mW/m2 … 2000 W/m2.
This probe provides the ratio between UVA irradiance and illuminance in μW/lumen 
(quantity of interest in museums).  The probe is equipped with SICRAM module and 
cable 2m long.

LP471A-UVeff: Combined probe for measuring the TOTAL EFFECTIVE IRRADIANCE (W/
m2) weighted according to the UV action curve. The probe is made of two sensors 
for the correct measure of the Total Effective Irradiance in the range 250...400nm. 
Both these sensors are equipped with a diffuser for the correction according to the 
cosine law. 
This probe supplies the Total effective irradiance (Eeff), the UV-CB effective 
irradiance and the UVA Irradiance.
Total effective irradiance measuring range: 0.010 W/m2 … 20 W/m2.
B_C effective irradiance measuring range: 0.010 W/m2 … 20 W/m2.
UVA irradiance measuring range: 0.1 W/m2 … 2000 W/m2.

The probe is equipped with the SICRAM module and a cable 2m long.
LP471PYRA02…, LP471PYRA03…, LP471PYRA10…, LP471Silicon-PYRA…
LPBL: Base with levelling device for all the above-described probes except for the probes 

LP471LUM 2 and LP471PYRA. 
LPBL3: Jointed support for all the above-described probes except for LP471LUM2 and 

LP471PYRA.

A	 The models of portable data logger series HD21xx.2 has been implemented with a 
serial port miniUSB type HID (Human Interface Device).
When making the connection to the PC by the USB cable type A - Mini USB B-type 
coded CP23, no USB driver installation is requested.

B	 For the connection of the models HD21xx.1 to the RS232 port of your PC, the USB/
serial converter is available (code C.206). The converter is equipped with its own 
drivers that have to be installed before connecting the converter to the PC.

C	 The port with the MiniDIN connector which is present on every model is an RS232C 
type. By means of the cable coded HD2110CSNM, an RS232 port of a PC or the HD40.1 
printer can be connected.



LP471PYRA02, LP471PYRA03, LP471PYRA10, 
LP471Silicon-PYRA

LP471PYRA02.5
LP471PYRA10.5LP471PYRA03.5

The LP471PYRA… probes consist of a pyranometer LPPYRA03, LPPYRA02 or 
LPPYRA10 equipped with the SICRAM module and a 5m or 10m cable for the 
connection of the pyranometer to the instruments HD31, DO9847, HD2102.2, 
HD2102.1 and HD2302.0, so to get the reading in W/m² directly on the instrument’s 
display.
The LPPYRA03 is a second class pyranometer, the LPPYRA02 is a first class 
pyranometer and the LPPYRA10 is a “Secondary standard”, all according to ISO 9060. 
The instruments are supplied with their Calibration Report and M12 4-pole output 

connector.

The SICRAM module of the LP471PYRA... shows the same serial number 
of the pyranometer and its setting takes into account the sensitivity shown on 
the calibration report of the pyranometer, therefore it is not possible to use the 
same module to perform measurements with different pyranometers.

ORDERING CODES:
LP471PYRA10.5: The probe consists of a Secondary Standard class pyranometer 

LPPYRA10 with a cable 5m long and the SICRAM module. It is supplied with 
the ISO 9001 calibration report of the pyranometer connected to the cable and 
the SICRAM module. The probe can be connected to the instruments HD2302.0, 
HD2102.1, HD2102.2, DO9847 and HD31.

LP471PYRA10.10: The probe consists of a Secondary Standard class pyranometer 
LPPYRA10 with a cable 10m long and the SICRAM module. It is supplied with 
the ISO 9001 calibration report of the pyranometer connected to the cable and 
the SICRAM module. The probe can be connected to the instruments HD2302.0, 
HD2102.1, HD2102.2, DO9847 and HD31.

LP471PYRA02.5: The probe consists of a first class pyranometer LPPYRA02 with 
a cable 5m long and the SICRAM module. It is supplied with the ISO 9001 
calibration report of the pyranometer connected to the cable and the SICRAM 
module. The probe can be connected to the instruments HD2302.0, HD2102.1, 
HD2102.2, DO9847 and HD31.

LP471PYRA02.10: The probe consists of a first class pyranometer LPPYRA02 with 
a cable 10m long and the SICRAM module. It is supplied with the ISO 9001 
calibration report of the pyranometer connected to the cable and the SICRAM 
module. The probe can be connected to the instruments HD2302.0, HD2102.1, 
HD2102.2, DO9847 and HD31.

LP471PYRA03.5: The probe consists of a second class pyranometer LPPYRA03 with 
a cable 5m long and the SICRAM module. It is supplied with the ISO 9001 
calibration report of the pyranometer connected to the cable and the SICRAM 
module. The probe can be connected to the instruments HD2302.0, HD2102.1, 
HD2102.2, DO9847 and HD31.

LP471PYRA03.10: The probe consists of a second class pyranometer LPPYRA03 
with a cable 10m long and the SICRAM module. It is supplied with the ISO 9001 
calibration report of the pyranometer connected to the cable and the SICRAM 
module. The probe can be connected to the instruments HD2302.0, HD2102.1, 
HD2102.2, DO9847 and HD31.

LP471Silicon-PYRA: Pyranometer with silicon photodiode with 5m fixed cable and 
open wires at the cable end. The probe can be connected to the instruments 
HD2302.0, HD2102.1, HD2102.2, DO9847 and HD31.

PROBES LP471PYRA02.5 / LP471PYRA02.10 - LP471PYRA03.5 
/ LP471PYRA03.10 - LP471PYRA10.5 / LP471PYRA10.10 - 
LP471SILICON-PYRA 



38

Ø 30

160

Ø 40

Ø 30

38

Ø 30

38

Ø 30

38

Ø 30

38

Ø 30

38

Ø 30

38

RADIOMETRIC-PHOTOMETRIC PROBES FOR PORTABLE INSTRUMENTS

COD. Description

LP471PHOT

Photometric probe for measuring the ILLUMINANCE, spectral 
response according to the photopic curve, class B according 
to CIE N° 69, cosine correction diffuser. Measuring range: 0.10 
lux…200·103 lux.

LP471LUM2
Photometric probe for measuring the LUMINANCE, spectral 
response according to the photopic curve, angular field 2°. 
Measuring range: 1.0 cd/m2…2000·103 cd/m2. 

LP471PAR

Quantum-radiometric probe for measuring the PHOTONS FLOW 
in the chlorophyll field PAR (photosynthetically Active Radiation 
400nm…700 nm), μmol m-2s-1 measure, cosine correction dif-
fuser.
Measuring range 0.10 μmol m-2s-1…10·103 μmol m-2s-1

LP471PAR02

Quantum-radiometric probe for measuring the PHOTONS FLOW 
in the chlorophyll field PAR (photosynthetically Active
Radiation 400…700 nm), μmol m-2s-1 measure, opaline quartz 
diffuser for cosine correction. The probe uses a special filter
that optimizes the spectral response. Measuring range 0.1 μmol 
m-2s-1…10·103 μmol m-2s-1.

LP471RAD
Radiometric probe for measuring the IRRADIANCE in the 
spectral range 400nm…1050nm, cosine correction diffuser.
Measuring range: 1.0·10-3 mW/m2…2000 W/m2.

LP471UVA

Radiometric probe for measuring the IRRADIANCE in the UVA 
spectral range 315nm…400nm, peak at 360nm, quartz diffu-
ser for cosine correction. Measuring range: 1.0·10-3 mW/m2 … 
2000 W/m2.

LP471UVB

Radiometric probe for measuring the IRRADIANCE in the UVB 
spectral range 280nm…315nm, peak at 305nm ... 310nm, 
quartz diffuser for cosine correction. Measuring range: 1.0·10-3 
mW/m2 … 2000 W/m2.

LP471UVC

Radiometric probe for measuring the IRRADIANCE in the UVC 
spectral range 220nm…280nm, peak at 260nm, quartz diffuser 
for cosine correction. Measuring range: 1.0·10-3 W/m2 … 2000 
W/m2.
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RADIOMETRIC-PHOTOMETRIC PROBES FOR PORTABLE INSTRUMENTS

COD. Description

LP471BLUE Radiometric probe for measuring the EFFECTIVE IRRADIANCE in the spectral range of the Blue light 380nm…550nm, 
diffuser for cosine correction. Measuring range: 1.0·10-3 W/m2 … 2000 W/m2.

LP471P-A

Combined probe for measuring ILLUMINANCE (lux), with standard photopic response, and IRRADIANCE (μW/cm2) in the 
UVA spectral range (315...400 nm, with peak at 360 nm). Both the sensors are equipped with diffuser for the correction 
according to the cosine law. 
Illuminance measuring range: 0.3 lux … 200·103 lux. 
Irradiance measuring range: 1.0 mW/m2 … 2000 W/m2.
This probe provides the ratio between UVA irradiance and illuminance in μW/lumen (quantity of interest in museums).

LP471A-UVeff

Combined probe for measuring the TOTAL EFFECTIVE IRRADIANCE (W/m2) weighted according to the UV action curve. 
The probe is made of two sensors for the correct measure of the Total Effective Irradiance in the range 250...400nm. Both 
these sensors are equipped with a diffuser for the correction according to the cosine law. This probe supplies the Total 
effective irradiance (Eeff), the UV-CB effective irradiance and the UVA irradiance. 
Total effective irradiance measuring range: 0.010 W/m2 … 20 W/m2.
B_C effective irradiance measuring range: 0.010 W/m2 … 20 W/m2

UVA irradiance measuring range: 0.1 W/m2 … 2000 W/m2

LP471
Silicon-Pyra

Pyranometer with silicon photodiode for measuring the GLOBAL SOLAR IRRADIANCE, diffuser for cosine correction. 
Spectral range 400…1100 nm. Measuring range: 1.0·10-3…2000 W/m2. Fixed cable 5m long, terminated with open 
wires.

LP471PYRA

The probes LP471PYRA… consist of a pyranometer LPPYRA03, LPPYRA02 or LPPYRA10 and a SICRAM module equipped 
with a 5 or 10m cable for the connection to the instruments HD31, DO9847, HD2102.1, HD2102.2, HD2302.0 and get a 
reading expressed directly in W/m2. 
LPPYRA03 is a second class pyranometer; LPPYRA02 is a first class pyranometer; LPPYRA10 is a "Secondary Standard" 
pyranometer.

LPBL Supporting and leveling base for the LP471… probes. NOT suitable for LP471LUM2 and LP471PYRA.

LPBL3 Adjustable wall support for the LP471… probes. NOT suitable for LP471LUM2 and LP471PYRA.
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The HD2302.0 is a portable instrument with a large LCD display. It measures illuminance, 
luminance, PAR and irradiance (across VIS-NIR, UVA, UVB and UVC spectral regions or 
measurement of irradiance effective according to the UV action curve). The probes are equipped 
with the SICRAM automatic detection module: in addition to detection, the unit of measurement 
selection is also automatic. The factory calibration data are already memorized inside the 
probes. The Max, Min and Avg function calculate the maximum, minimum or average values. 
Other functions include: the relative measurement REL, the HOLD function, and the automatic 
turning off that can also be excluded. The instruments have IP67 protection degree.

INSTRUMENT TECHNICAL CHARACTERISTICS
Instrument
	 Dimensions

(Length x Width x Height)	 140x88x38mm 
Weight	 160g (complete with batteries)

	 Materials	 ABS 
Display	 2x4½ digits plus symbols - 52x42mm

Visible area: 52x42mm

Operating conditions
Operating temperature	 -5…50°C
Storage temperature	 -25…65°C
Working relative humidity	 0…90%RH without condensation
Protection degree	 IP67

Power
Batteries	 3 1.5V type AA batteries 
Autonomy	 200 hours with 1800mAh alkaline batteries
Power absorbed with the instrument off	 20μA

Measuring unit	 lux - fcd - µmol/m2·s - cd/m2 - W/m2 - µW/cm2
		

µW/lumen

Connections
Input module for the probes	 8-pole male DIN45326 connector 

Technical characteristics of photometric and radiometric probes equipped with 
SICRAM module for the connection the instrument.

LP471PHOT probe for the measure of ILLUMINANCE

Measuring range (lux): 0.10…199.99 …1999.9 …19999 …199.99·103

Resolution (lux): 0.01 0.1 1 0.01·103

Spectral range: in agreement with standard photopic curve V(λ)

α (temp. coefficient) f6 (T) <0.05%K

Calibration uncertainty: <4%
f’1 (in agreement with photopic 
response V(λ)): <6%

f2 
(response according to the 

cosine law): <3%

f3 (linearity): <1%

f4 (instrument reading error): <0.5%

f5 (fatigue): <0.5%

Class B

Drift after 1 year: <1%

Working temperature: 0…50°C

Reference Standards CIE n.69 - UNI 11142

Photometric probe for ILLUMINANCE measurement, spectral response in agreement with standard 
photopic vision, diffuser for cosine correction. Measurement range: 0.10 lux…200·103 lux.

LP471LUM2 probe for the measure of LUMINANCE
Measuring range (cd/m2): 1.0…1999.9 …19999 …199.99·103 …1999.9·103

Resolution (cd/m2): 0.1 1 0.01·103 0.1·103

Optical angle: 2°
Spectral range: in agreement with standard photopic curve V(λ)
α (temp. coefficient) f6 (T) <0.05%K
Calibration uncertainty: <5%
f’1 (in agreement with 
photopic response V(λ)): <8%

f3 (linearity): <1%
f4 (instrument reading error): <0.5%
f5 (fatigue): <0.5%
Class C
Drift after 1 year: <1%
Working temperature: 0…50°C
Reference Standards CIE n.69 - UNI 11142

Photometric probe for LUMINANCE measurement, spectral response
in agreement with standard photopic vision, vision angle 2°.
Measurement range: 1.0 cd/m2…2000·103 cd/m2.

Typical response curve: LP471PHOT and LP471LUM2

HD2302.0
PHOTO-RADIOMETER
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LP471PAR quantum radiometric probe for the measure of the photon flow across the 
chlorophyll range PAR

Measuring range (μmol·m-2s-1): 0.10…199.99 200.0…1999.9 2000…10000

Resolution (μmol·m-2s-1): 0.01 0.1 1

Spectral range: 400nm…700nm 

Calibration uncertainty: <5%

f2 (response according to the cosine law): <6%

f3 (linearity): <1%

f4 (instrument reading error): ±1digit

f5 (fatigue): <0.5%

Drift after 1 year: <1%

Working temperature: 0…50°C

Quantum radiometric probe for the measurement of the
photon flow across the chlorophyll range PAR
(Photosynthetically Active Radiation 400nm…700nm),
measurement in μmol/m2s. Measurement range:
0.10 μmol·m-2s-1…10·103 μmol·m-2s-1.

Typical response curve: LP471PAR

LP471RAD probe for the measure of IRRADIANCE

Measuring range (W/m2): 1.0·10-3

…999.9·10-3
1.000

…19.999
20.00

…199.99
200.0

…1999.9
Resolution (W/m2): 0.1·10-3 0.001 0.01 0.1

Spectral range: 400nm…1050nm 

Calibration uncertainty: <5%

f2 (response according to the cosine law): <6%

f3 (linearity): <1%

f4 (instrument reading error): ±1digit

f5 (fatigue): <0.5%

Drift after 1 year: <1%

Working temperature: 0…50°C

Radiometric probe for IRRADIANCE measurement in the
spectral range 400nm…1050nm, diffuser for cosine
correction. Measurement range:
1.0·10-3W/m2…2000W/m2.

Typical response curve: LP471RAD

LP471UVA probe for the measure of UVA IRRADIANCE

Measuring range (W/m2): 1.0·10-3

…999.9·10-3
1.000

…19.999
20.00

…199.99
200.0

…1999.9
Resolution (W/m2): 0.1·10-3 0.001 0.01 0.1

Spectral range: 315nm…400nm (Peak 360nm)

Calibration uncertainty: <5%

f3 (linearity): <1%

f4 (instrument reading error): ±1digit

f5 (fatigue): <0.5%

Drift after 1 year: <2%

Working temperature: 0…50°C

Radiometric probe for IRRADIANCE measurement, in the
315nm…400nm, peak 360nm, UVA spectral range.
Measurement range: 1.0·10‑3W/m2…2000W/m2.

Typical response curve: LP471UVA

LP471UVB probe for the measure of UVB IRRADIANCE

Measuring range (W/m2): 1.0·10-3

…999.9·10-3
1.000

…19.999
20.00

…199.99
200.0

…1999.9
Resolution (W/m2): 0.1·10-3 0.001 0.01 0.1

Spectral range: 280nm…315nm (Peak 305nm...310nm)

Calibration uncertainty: <5%

f3 (linearity): <2%

f4 (instrument reading error): ±1digit

f5 (fatigue): <0.5%

Drift after 1 year: <2%

Working temperature: 0…50°C

Radiometric probe for IRRADIANCE measurement,
in the spectral range 280nm…315nm, peak 305nm ... 310nm,
Measurement range: 1.0·10‑3W/m2…2000W/m2.

Typical response curve: LP471UVB
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LP471 A-UVeff spectral response

UV action curve

Wavelength nm

LP471UVC probe for the measure of UVC IRRADIANCE

Measuring range (W/m2): 1.0·10-3

…999.9·10-3
1.000

…19.999
20.00

…199.99
200.0

…1999.9
Resolution (W/m2): 0.1·10-3 0.001 0.01 0.1

Spectral range: 220nm…280nm (Peak 260nm)

Calibration uncertainty: <5%

f3 (linearity): <1%

f4 (instrument reading error): ±1digit

f5 (fatigue): <0.5%

Drift after 1 year: <2%

Working temperature: 0…50°C

Radiometric probe for IRRADIANCE measurement,
in the spectral range 220nm…280nm, peak 260nm,
UVC. Measurement range: 1.0·10‑3W/m2…2000W/m2.

Typical response curve: LP471UVC

Combined probe LP471P-A with two sensors for the measure of ILLUMINANCE and 
UVA IRRADIANCE

Illuminance
Measuring range (lux): 0.3…199.9 …1999.9 …19999 …199.99·103

Resolution (lux): 0.01 0.1 1 0.01·103

Spectral range: in agreement with standard photopic curve V(λ)
α (temp. coefficient) f6 (T) <0.05%K
Calibration uncertainty: <4%

f’1 (in agreement with photopic response V(λ)): <6%
f2 (response according to the cosine law): <3%
f3 (linearity): <1%
f4 (instrument reading error): <0.5%
f5 (fatigue): <0.5%
Class: B
Drift after 1 year: <1%
Working temperature: 0…50°C
Reference Standards CIE n.69 - UNI 11142

Please refer to the spectral response of the LP471PHOT probe

UVA Irradiance
Measuring range (μW/cm2): 0.10…199.99 …1999.9 …19999 …199.99·103

Resolution (μW/cm2): 0.01 0.1 1 0.01·103

Spectral range: 315nm…400nm (Peak 360nm)
Calibration uncertainty: <5%
f2 (response according to the cosine law): <6%
f3 (linearity): <1%
f4 (instrument reading error): ±1digit
f5 (fatigue): <0.5%
Drift after 1 year: <2%
Working temperature: 0…50°C

Please refer to the spectral response of the LP471UVA probe

LP471 A-UVeff probe for the measure of TOTAL EFFECTIVE IRRADIANCE weighted 
according to the UV action curve (CEI EN 60335-2-27)

Total Effective Irradiance
Measuring range (Weff /m2): 0.010 … 19.999
Resolution (Weff /m2): 0.001

Spectral range: UV action curve for measuring erythema
(250 nm…400 nm)

Calibration uncertainty: <15%
f3 (linearity): <3%
f4 (instrument reading error): ±1 digit
f5 (fatigue): <0.5%
Drift after 1 year: <2%
Working temperature: 0…50°C
Reference standard CEI EN 60335-2-27
UVA Irradiance
Measuring range (Weff /m

2): 0.01 … 1999.9
Resolution (Weff /m2): 0.1
Spectral range: 315 nm … 400 nm
UV_BC Irradiance
Measuring range (Weff /m2): 0.010 … 19.999
Resolution (Weff /m2): 0.001
Spectral range: 250 nm … 315 nm
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LPSILICON-PYRA probe for the measure of GLOBAL SOLAR RADIATION

Measurement range (W/m2): 1.0·10-3…
999.9·10-3 1.000…19.999 20.00…199.99 200.0…1999.9

Resolution (W/m2): 0.1·10-3 0.001 .01 0.01

Spectral range: 400 nm … 1100 nm

Calibration uncertainty: <3%
f2

 
(response according to the 

cosine law): <3%

f3 (linearity): <1%

f4 (instrument reading error): ±1 digit

f5 (fatigue): <0.5%

Drift after 1 year: <2%

Working temperature: 0…50°C

LP471BLUE probe for the measure of IRRADIANCE in spectral band of BLUE LIGHT

Measurement range (W/m2): 1.0·10-3…
999.9·10-3 1.000…19.999 20.00…199.99 200.0…1999.9

Resolution (W/m2): 0.1·10-3 0.001 .01 0.01

Spectral range: 380 nm … 550 nm. Action curve for damages of Blue light B(λ)

Calibration uncertainty: <10%
f2

 
(response according to the 

cosine law): <6%

f3 (linearity): <3%

f4 (instrument reading error): ±1 digit

f5 (fatigue): <0.5%

Drift after 1 year: <2%

Working temperature: 0…50°C

The radiometric probe LP471-BLUE measures irradiance (W/m2) in spectral band of blue light. 
The probe consists of a photodiode plus an appropriate filter and it is provided with diffuser 
for proper measure in accordance with the cosine law. The spectral response curve of the 
probe allows to measure the radiation effective for damages caused by blue light (curve B(λ) 
according to the standards ACGIH / ICNIRP) in the spectral range from 380nm to 550nm. The 
radiation optics in this portion of the spectrum can produce photochemical damage to the 
retina. Another field of application is the monitoring of the probe irradiance from blue light used 
in the treatment of neonatal jaundice.

ORDERING CODES:

HD2302.0: The kit consists of the instrument HD2302.0, 3 1.5V alkaline batteries, operating 
manual, case. The probes must be ordered separately.

Probes complete with SICRAM module
LP471PHOT: Photometric probe for measuring ILLUMINANCE complete with SICRAM module, 

spectral response in agreement with standard photopic vision, Class B according to CIE 
n°69, diffuser for cosine correction. Measurement range: 0.10 lux…200·103 lux.

LP471LUM2: Photometric probe for measuring LUMINANCE complete with SICRAM module, 
spectral response in agreement with standard photopic vision, vision angle 2°. 
Measurement range: 1.0 cd/m2…2000·103 cd/m2.

LP471PAR: Quantum radiometric probe for the measurement of the photon flow across the 
chlorophyll range PAR (Photosynthetically Active Radiation 400nm…700nm) complete 
with SICRAM, measurement in μmol·m-2s-1, diffuser for cosine correction. Measurement 
range: 0.10μmol·m-2s-1…10·103μmol·m-2s-1.

LP471RAD: Radiometric probe for measuring IRRADIANCE equipped with SICRAM module; 
in the 400nm…1050nm spectral range, diffuser for cosine correction. Measurement 
range: 1.0·10-3W/m2…2000W/m2.

LP471UVA: Radiometric probe for measuring IRRADIANCE equipped with SICRAM module; 
in the 315nm…400nm, peak 360nm, UVA spectral range, quartz diffuser for cosine 
correction. Measurement range: 1.0·10-3W/m2…2000 W/m2.

LP471UVB: Radiometric probe for measuring IRRADIANCE equipped with SICRAM module, 
in the 280nm…315nm, peak 305nm ... 310nm, UVB spectral range, quartz diffuser for 
cosine correction. Measurement range: 1.0·10-3W/m2…2000 W/m2.

LP471UVC: Radiometric probe for measuring IRRADIANCE equipped with SICRAM module, 
in the 220nm…280nm, peak 260nm, UVC spectral range, quartz diffuser for cosine 
correction. Measurement range: 1.0·10-3W/m2…2000 W/m2.

LP471 BLUE: Radiometric probe for measuring IRRADIANCE (W/m2) in spectral band of blue 
light equipped with SICRAM module. Spectral range: 380 nm…550 nm, quartz diffuser 
for cosine correction. Measurement range: 1.0·10‑3Weff /m2 … 2000 Weff /m2.

LP471P-A: Combined probe for measuring ILLUMINANCE (lux), with standard photopic 
response, and IRRADIANCE (μW/cm2) in the UVA spectral range (315...400 nm, with 
peak at 360 nm). Both the sensors are equipped with diffuser for the correction 
according to the cosine law. 
Illuminance measuring range: 0.3 lux … 200·103 lux 
Irradiance measuring range: 1.0 mW/m2 … 2000 W/m2.
This probe provides the ratio between UVA irradiance and illuminance in μW/lumen 
(quantity of interest in museums).  The probe is equipped with SICRAM module and 
cable 2m long.

LP471 A-UVeff: Combined probe for measuring the TOTAL EFFECTIVE IRRADIANCE (W/m2) 
weighted according to the UV action curve. The probe is made of two sensors for the 
correct measure of the Total Effective Irradiance in the range 250...400nm. Both these 
sensors are equipped with a diffuser for the correction according to the cosine law. 
This probe supplies the Total effective irradiance (Eeff), the UV-CB effective irradiance 
and the UVA Irradiance.
Total effective irradiance measuring range: 0.010 W/m2 … 20 W/m2.
B_C effective irradiance measuring range: 0.010 W/m2 … 20 W/m2.
UVA irradiance measuring range: 0.1 W/m2 … 2000 W/m2.

The probe is equipped with the SICRAM module and a cable 2m long.
LP471PYRA02…, LP471PYRA03…, LP471PYRA10…, LP471 Silicon-PYRA…	
LPBL: Base with levelling device for all the above-described probes except for the probes LP 

471LUM 2 and LP471PYRA. 
LPBL3: Jointed support for all the above-described probes except for LP471LUM2 and 

LP471PYRA.

Relative spectral response

Pyranometer LPPYRA02, LPPYRA03, 	
LPPYRA10

Pyranometer LPSilicon-PYRA04

Solar spectrum A.M. 1.5
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DO9721

The DO9721 quantum photo-radiometer and thermometer data logger has been 
designed for measuring illuminance, irradiance, luminance and temperature. 
The instrument has two inputs, A and B, and automatically detects the sensors, 
whether illuminance, irradiance, luminance or temperature and can provide a 
view of the difference between the two inputs. As the probes are interchangeable, 
it is possible to choose the most suitable combination for all applications 
without having to recalibrate the instrument. The DO9721 can take illuminance 
measurements in lux and in fcd (foot-candle), irradiance measurements in W/
m2, in µW/cm2 and in µmol·m-2s-1, luminance measurements in cd/m2 and 
temperature measurements in °C or °F. 
With the data logger function the instrument stores up to 30,000 readings with 
selectable sampling interval from 1 second to 12 hours.
The data acquired can then be downloaded to a Personal Computer or a printer 
by means of the opto-insulated serial line RS232C. For each value stored the 
date and time of acquisition are indicated; each acquisition block is ended with a 
report which provides the maximum, minimum and mean values. With the Serial 
Output function it is possible to obtain the instantaneous values measured by 
the instrument at the output of the serial line RS232C, in order to send them to 
a printer or a computer. Other functions such as Hold (which blocks the display), 
Rel (for taking relative measurements), Record (for storing the maximum, 
minimum and mean values) and Q (integration in time of the measurements 
with alarm threshold) further enrich the instrument’s performance. Thanks to its 
versatility and to its storage capacity, the instrument is suitable for a wide variety 
of applications, both in the field and in the laboratory.

PROBE CONNECTION
The instrument DO9721 has two circular DIN 45326 8-pole connectors (A and B) 
which allow the connection of Delta OHM probes for measuring temperature, type 
TP870, and probes for measuring the photometric and radiometric intensity, type 
LP9021. The probe model should be chosen according to the specific application.

INSTRUMENT TECHNICAL DATA
Inputs / type of measurement	 2: photometric / radiometric or temperature
Connector	 DIN 45326 8-pole
Measuring range

Photometric measurements	 0.1...200.000 lux
1...20.000 fcd
1...2.000.000 cd/m2

Radiometric measurements	 1·10-3...2000 W/m2

0.1...200.000 µW/cm2

0.1...200.000 µmol·m-2s-1

Q energy	 depends on the active measurements unit
Integration time	 19 hours, 59 minutes, 59 seconds
No. conversions per second	 2
Working temperature	 -5...+50°C
Working relative humidity	 0...90% R.H. (no condensation)
Serial output	 RS232C 300...19200 baud (galvanically insulated)
Display	 Double LCD 12.5 mm
Functions	 Auto power off / Autorange / Hold / Record

Maximum / Minimum / Mean / Relative
A-B / Energy

Memory	 512kB (FLASH) corr. to 30,000 measurements
Power supply	 9Vdc alkaline battery
Autonomy	 Approx. 30 hours (continuous duty)
Weight / dimensions	 320 gr. / 215x73x38 mm

ORDERING CODES:
DO9721: Instrument, user’s manual, carrying case, DeltaLog1 software 

downloadable from Delta OHM website, 9V battery. Probes and cables 
must be ordered separately.

LP9021PHOT: Photometric probe for 
measuring ILLUMINANCE; photopic filter 
in compliance with CIE n° 69 - UNI 11142, 
diffuser for correction according to the 
cosine law.

LP9021RAD: Radiometric probe for 
measuring the IRRADIANCE of artificial 
light sources, irradiance of the sun.

LP9021PAR: Quantum-radiometric probe 
for measuring the PHOTONS FLOW in the 
chlorophyll field PAR (photosynthetically 
Active Radiation 400nm…700nm), 
μmol·m-2s-1 measure, cosine correction 
diffuser.

LP9021UVA: Radiometric probe for 
measuring IRRADIANCE in the ultraviolet 
field. Suitable for measuring radiation in 
the ultraviolet region A.

DO9721
QUANTUM PHOTO-RADIOMETER AND THERMOMETER DATA-LOGGER
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LPBL

TEMPERATURE PROBES OF THE SERIES TP870

Code Description Drawing τ 
Sec. Temp/°C

TP870.0 Immersion probe ø 3 x 230 mm 3”A -50/+250

TP870P.0 Penetration probe ø 4 x 150 mm 3”A -50/+250

TP870C.0 Contact probe ø 4 x 230 mm 12”C -50/+250

TP870A.0 Air probe ø 4 x 230 mm 3”B -50/+250

A) Time constant in water at 100 ° C / B) Time constant detected in contact with metal surface at 200 ° C / C) Time constant in air at 100 ° C.
Notes: Time constant to respond to the 63% of the temperature variation.

INSTRUMENT UNCERTAINTY
at 25°C

+/-
from -5°C to 50°C

+/-
Measuring range

+/-
Instrument base uncertainty 0.1% ... 1 digit 0.2% ... 1 digit

Temperature measure of instrument with 
probe

0.6°C
0.4°C
2°C

0.6°C + 0.01°C/°C
0.4°C + 0.01°C/°C
2°C + 0.01°C/°C

-50 … + 50°C
+50 … +200°C

+200 … + 400°C

Probe Model Measuring range Spectral measuring range Calibration uncertainty

LP9021PHOT 0.1 ... 200000 lux CIE N°69 Class C <4%

LP9021RAD 1mW/m2 ... 2000 W/m2 450 ... 950nm <5%

LP9021PAR 0.1 µmol m-2s-1 ... 20000 µmol m-2s-1 400 ... 700nm <5%

LP9021UVA 1 mW/m2 ... 2000 W/m2 315 ... 400nm <5%

LP9021UVB 1 mW/m2 ... 2000 W/m2 280 ... 315nm <5%

LP9021UVC 1 mW/m2 ... 2000 W/m2 200 ... 280nm <5%

LP9021LUM2 1 ... 2 · 106 cd/m2 CIE N°69 Class C <5%

LP9021UVB: Radiometric probe for 
measuring IRRADIANCE in the ultraviolet 
field. Suitable for measuring radiation in 
the ultraviolet region B.

LP9021UVC: Radiometric probe for 
measuring IRRADIANCE in the ultraviolet 
field. Suitable for measuring radiation in 
the ultraviolet region C.

LP9021LUM2: Probe for measuring 
LUMINANCE, measuring range from 1 
to 1999·103 cd/m2. Measuring angle 2°. 
CIE filter for correction of the response 
according to the human eye, CIE n°69-
UNI11142.

LPBL: Stand for supporting and levelling probes, except for LP9021LUM2.
TP870.0: Immersion temperature probe, Pt100 sensor, diam. 3x230 mm, 

measuring range -50...+250°C.
TP870C.0: Contact temperature probe, Pt100 sensor, diam. 4x230 mm, 

measuring range -50...+250°C.
TP870P.0: Penetration temperature probe, Pt100 sensor, diam. 4x150 mm, 

measuring range -50...+250°C.
TP870A.0: Air temperature probe, Pt100 sensor, diam. 4x230 mm, measuring 

range -50...+250°C.
C.205: Serial connection cable with USB connector for PC and Sub-D 9-pole

connector for the instrument. The cable has a built-in USB/RS232 converter 
and connects the instrument DO9721 directly to the USB port of the PC.

9CPRS232: Sub D 9-pole Female/Female RS232 null-modem cable for DO9721.
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1	 Input A, DIN 45326 8-pole connector.
2	 HOLD symbol, the measurement refers to the moment in which the HOLD key 

was pressed.
3	 Battery symbol: flashes during RECORD function, permanently lit if the battery is 

running low.
4	 REL symbol, indicates that the instrument is making a relative measurement.
5	 Serial Out/Memory. Fixed symbol: the instrument is storing. Flashing symbol: 

serial output is enabled.
6	 MED symbol: the display shows the mean values found during RCD function.
7	 Q: instrument in Q-energy function, flashes when it has reached the limit.
8	 Time: the display indicates the integration time, if flashing it has reached the time 

programmed for integration.
9	 Lux: the led indicates that the measurement is in lux.
10	µW/cm2: the led indicates that the measurement is in µW/cm2.
11	µmol·m-2s-1: the led indicates that the measurement is in µmol·m-2s-1.
12	REL key: shows the difference between the current value and the value stored 

when the REL key is pressed.
13	HOLD key for blocking the reading.
14	Unit A key: for selecting the measurement unit for input A, depending on the probe 

fitted. When turned to P0 mode, it sets the Q-energy and Time limits for input A.
15	Serial Output: activates data transmission at the RS232C serial output.
16	▲ (Memory clear): increases the parameters in programming mode; when 

held down it erases the “RCD” memory; when pressed with P1, it erases the 
permanent memory.

17	PROG key: activates the programs P0... P1... P... of the different instrument 
functions.

18	Connector for RS232C (SUB D male 9 pole).
19	Input B, DIN 45326 8-pole connector.
20	Symbol 103: indicates multiplication factor 103 for the respective channel.
21	Symbols A and B: for magnitudes Q and T indicate the channel selected.
22 A-B: the bottom display shows the difference between A and B. The top display 

shows A.
23	MIN symbol: the display shows the minimum values found during RCD function.
24	MAX symbol: the display shows the maximum values found during RCD function.
25	°C: the led indicates that the temperature measurement is in degrees centigrade.
26	°F: the led indicates that the temperature measurement is in degrees Fahrenheit.
27	fcd: the led indicates that the measurement is in fcd (foot-candle).
28	W/m2: the led indicates that the measurement is in W/m2.
29	cd/m2: the led indicates that the measurement is in cd/m2.
30	On/Off key: for switching the instrument on or off.
31	Unit B key: for selecting the measurement unit for input B, depending on the 

probe fitted. When turned to P0 mode, it sets the Q-energy and Time limits for 
input B.

32	A-B key: shows the difference between the inputs.
33	Data Call key (Max-Min-Med-Q-Time): recalls on the display the maximum, 

mean, minimum, Q and Time values of each input.
34	▼ (RCD): starts and stops the RECORD function, in programming mode it 

decreases the parameter shown.
35 ENTER key: starts and stops storage, confirms the parameters set during 

programming.
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A) Amplified temperature probe with Pt100 platinum-sensitive element

B) Probes for photometric and radiometric measurements



LPPHOT01, LPPAR01, LPRAD01, LPUVA01, LPUVB01
LPUVC01, LPPHOT01S
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The probes of the series LP…01 allow measurement of photometric and radiometric quantities 
such as illuminance (lux), irradiance (W/m2) across VIS-NIR, UVA, UVB, UVC spectral regions, 
the number of photons per time unit and area in the PAR region (400nm ... 700nm).
In probes LP….01 there is no need for external power supply. Output signal in mV is given 
through a resistor shunting the photodiode ends. Photocurrent generated by the photodiode 
when hit by light, is converted to a potential difference, which is read by a voltmeter. Once 
the DDP (Potential Difference) has been read, the measured value can be calculated through 
the calibration factor. All probes are individually calibrated and the calibration factor is 
shown both on the probe housing and on the user manual and is specific to that probe. 
LP…01 probes are equipped with cosine corrected diffuser. In probes for UV measurements 
the diffuser is made of sanded quartz, for the other probes, the diffuser is commonly made of 
acrylic material or teflon® (LPPHOT01). LP...01 probes are suitable for indoor applications 
which requires the constant monitoring of the quantities specified. The output signal can be 
amplified or converted into a 4...20mA or 0...10Vdc signal by using a converter of the series 
HD978TR3 (4...20mA) and HD978TR4 (0...10Vdc) for DIN rail attachment, or the wall mounting 
types HD978TR5 (4...20mA) and HD978TR6 (0...10Vdc).
Installing the probes 
Once the installation place has been decided, the connections between the probe and the 
voltmeter should be provided; the voltmeter should have proper scales of measurement. The 
connection diagram of the probe output cables is shown in the user manual. For measurements 
in weather and agriculture stations or in nursery-gardening systems, the probe reference 
plane should be mounted parallel to the ground; in this case, the probe shall be mounted on a 
LPBL (optional) support provided with bubble level.

Probe description
LPPHOT01:
The LPPHOT01 probe measures illuminance (lux) defined as the ratio between the luminous 
flux (lumen) passing through a surface and the surface area (m2). 
The spectral response curve of a photometric probe is equal to the one of the human eye, known 
as standard photopic curve V(λ). The difference in spectral response between LPPHOT01 and 
the standard photopic curve V(λ) is calculated by means of the error f1’. The calibration of the 
probe is performed by comparing it to a luxmeter calibrated by a Primary Metrological Institute. 
All calibration procedures follow the CIE publication No 69 (1987) “Method of Characterizing 

Illuminance Meters and Luminance Meters”. The calibration is carried out by illuminating 
the probe with a standard illuminant A. 

TECHNICAL SPECIFICATIONS
Typical sensitivity:	 0.5 ... 1.5 mV/klux
Spectral range:	 V(λ)
Calibration accuracy:	 <4%
f’1 (V(λ) match error):	 <6%
f2

 
(cosine response/directional error):	 <3%

f3 (linearity):	 <1%
f5 (fatigue):	 <0.5%
Operating temperature:	 0...50°C
Output impedance:	 0.5 ...1 kΩ

Typical spectral response LPPHOT01

LPRAD01:
The LPRAD01 probe measures irradiance (W/m2 ) defined as the ratio between the radiant 
flux (W) passing through a surface and the surface area (m2) in the VIS-NIR (400nm...1050nm) 
spectral range. These particular features apply to an instrument suitable for measurements in 
visible and near infrared fields. Probe calibration is carried out by using 577 and 579 nm 
lines of a Xe-Hg lamp, filtered through a special interferential filter.

TECHNICAL SPECIFICATIONS
Typical sensitivity:	 2.6 μV/(μW/cm2)
Measuring range:	 0 ... 200 mW/cm2

Spectral range:	 ≈400nm...≈1050nm
Calibration accuracy:	 <6%
f2 

(cosine response/directional error):	 <6%
Operating temperature:	 0 ... 50°C
Output impedance:	 1 kΩ

Typical spectral response LPRAD01

LPUVA01:
The LPUVA01 probe measures irradiance (W/m2 ) defined as the ratio between the radiant 
flux (W) passing through a surface and the surface area (m2) in the UVA (315 nm ... 400 nm) 
spectral range. Thanks to a new type of photodiode, LPUVA01 is blind to visible and infrared 
light.
Probe calibration is carried out by using a 365 nm line of a Xe-Hg lamp, filtered through 
a special interferential filter. Measurement is carried out by comparison with the primary 
standards, assigned to Delta OHM Metrological Laboratory. 
This probe can be used in all processes where ultraviolet lamp emission needs to be monitored: 
resins and adhesives polymerization, as well as tanning lamps.

LPPHOT01, LPRAD01, LPPAR01, LPUVA01, LPUVB01, LPUVC01PHO-
TOMETRIC/RADIOMETRIC PROBES WITH mV SIGNAL OUTPUT.
LPPHOT01S WITH RS485 MODBUS-RTU OUTPUT
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TECHNICAL SPECIFICATIONS
Typical sensitivity:	 2.6 μV/(μW/cm2)
Measuring range:	 0...200 mW/cm2

Typical spectral range:	 peak at ≈360 nm and FWHM 60 nm
Calibration accuracy:	 <6%
Working temperature:	 0...50°C
Output impedance:	 1 kΩ

Typical spectral response LPUVA01

LPUVB01:
The LPUVB01 probe measures irradiance (W/m2 ) defined as the ratio between the radiant 
flux (W) passing through a surface and the surface area (m2) in the UVB (280 nm ...315 nm) 
spectral range. Thanks to a new type of photodiode, LPUVB01 is blind to visible and infrared 
light. Probe calibration is carried out by using a 313 nm line of a Xe-Hg lamp, filtered 
through a special interferential filter. Measurement is carried out by comparison with the 
primary standards, assigned to Delta OHM Metrological Laboratory. 

TECHNICAL SPECIFICATIONS
Typical sensitivity:	 0.19 μV/(μW/cm2)
Measuring range:	 0...200 mW/cm2

Typical spectral range:	 peak at ≈ 305 nm and FWHM 31 nm 
Calibration accuracy:	 <8%
Working temperature:	 0...50°C
Output impedance:	 2 kΩ

Typical spectral response LPUVB01

LPPAR01:
The LPPAR01 probe measures the ratio between the number of photons that strike a surface 
in one second, in the 400nm ... 700nm spectral range and the surface area (m2). This quantity 
is defined as PAR:  Photosynthetically Active Radiation.
The probe calibration is carried out by using an halogen lamp, with a known spectral 
irradiance in a specific spectral range.
Temperature slightly affects the probe spectral response.
The diffuser and the probe particular structure, allow the response to the variation of the light 
incidence angle on the diffuser, to be cosine corrected.

TECHNICAL SPECIFICATIONS
Typical sensitivity:	 30 μV/(μmol·m-2s-1)
Measuring range:	 0...5000 μmol·(m-2s-1)
Typical spectral range:	 400 nm ... 660 nm
Calibration accuracy:	 <6%
f2

 
(cosine response/directional error):	 <6%

Operating temperature:	 0...50°C
Output impedance:	 1 kΩ

Typical spectral response LPPAR01

LPUVC01:
The LPUVC01 probe measures irradiance (W/m2) defined as the ratio between the radiant 
flux (W) passing through a surface and the surface area (m2) in the UVC (200nm ...280nm) 
spectral range. Thanks to a new type of photodiode, LPUVC01 is blind to visible and infrared 
light. The probe calibration is carried out by measuring irradiance coming from an Hg 
lamp at 254nm.

TECHNICAL SPECIFICATIONS
Typical sensitivity:	 0.19 μV/(μW/cm2)
Measuring range:	 0...200 mW/cm2

Typical spectral range:	 peak at 260 and FWHM 32nm
Calibration accuracy:	 <10%
Working temperature:	 0...50°C
Output impedance:	 2 kΩ

ORDERING CODES:
LPPHOT01: Photometric probe for measuring  ILLUMINANCE, CIE photopic filter, diffuser for 

correction according to the cosine law. mV per klux output, cable 5m long.
LPRAD01: Radiometric probe for measuring IRRADIANCE, diffuser for correction according to 

the cosine law. mV per mW/cm2 output, cable 5m long.
LPPAR01: Radiometric probe for measuring PHOTONS FLUX in the range of PAR (Photosynthetically 

Active Radiation). Cosine correction. mV per μmol/m2s output, cable 5m long.
LPUVA01: Radiometric probe for measuring IRRADIANCE in the UVA (315…400nm). μV/μWcm-

2 output, cable 5m long.
LPUVB01: Radiometric probe for measuring IRRADIANCE in the UVB (280…315nm). μV/

μWcm-2 output, cable 5m long.
LPUVC01: Radiometric probe for measuring IRRADIANCE in the UVC (200…280nm). μV/

μWcm-2 output, cable 5m long.
LPBL: Base with levelling device. On request for assembly with the probes at the time of 

placing the order.
HD978TR3: Configurable signal converter amplifier with 4...20mA (20...4mA) output.

Input measuring range -10...+60mV. Default setting 0...20mV. For DIN rail attachment. 
Minimum measuring range 2mV. 

HD978TR4: Configurable signal converter amplifier with 0...10Vdc (10...0Vdc) output. 
Input measuring range -10...+60mV. Default setting 0...20mV. For DIN rail attachment.  
Minimum measuring range 2mV.

HD978TR5: Configurable signal converter amplifier with 4...20mA (20...4mA) output. 
Input measuring range -10...+60mV. Default setting 0...20mV. 
Minimum measuring range 2mV. 

HD978TR6: Configurable signal converter amplifier with 0...10Vdc (10...0Vdc) output. 
Input measuring range -10...+60mV. Default setting 0...20mV. 
Minimum measuring range 2mV.
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LPPHOT01S
Transmitter with MODBUS-RTU RS485 output for the probe LPPHOT01
The transmitter LPPHOT01S converts the mV analog signal generated by the illumination 
probe LPPHOT01 into a digital signal suitable to be transmitted over a serial line RS485 with 
MODBUS-RTU protocol. All connections are made via screw terminals accessible by removing 
the top cover of the transmitter. The container is designed for wall mounting. 

Technical specifications

Measuring range of the probe LPPHOT01
Low range: 0…10.000 lux (default)
High Range: 0…200.000 lux

Resolution 1 lux (low range) / 10 lux (high range)

Output 
RS485 (1 Unit Load) with MODBUS-RTU protocol, non 
isolated

Power supply 5…30 Vdc
Housing dimensions 80 x 84 x 44 mm
Protection degree IP 66
Working Temperature / %RH -30…+70 °C / 0…90% U.R. without condensation
Storage temperature -40…+80 °C

Setting the RS485 communication parameters of the transmitter
Before connecting the transmitter to the RS485 network, assign an address and set the 
communication parameters, if different from those preset by the factory.
The parameter setting is done by connecting the transmitter to the PC via optional RS48, with 
integrated converter RS485/USB. In order to use the cable the USB drivers should be installed 
on your PC. Alternatively, instead of the cable RS48, it is possible to use a generic RS485/
RS232 or RS485/USB converter.
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Procedure for setting the parameters.
1.	 The transmitter should be powered off.
2.	 Start a program of serial communication standards, such as Hyperterminal. set the number 

of the COM port to which the transmitter should be connected, set the Baud Rate to 57600 
and the communication parameters as follows:
Data bits: 8	 Parity: None		 Stop bits: 2

3.	 Power the transmitter on and wait for the reception of the character &, then send (within
10s from the instant the transmitter is powered on), the @ command and press the enter
key. 

Note: If the transmitter does not receive the @ command within 10 seconds since when 
powered, it automatically switches the RS485 MODBUS on. In this case, it is necessary to 
remove and restore power to the transmitter.

4.	 Send the command CAL USER ON.
Note: The command CAL USER ON turns off after 5 minutes of inactivity.

5.	 Send the serial commands reported in the following table to set the parameters of RS485
MODBUS:

Command Response Description

CMAnnn &|
Set address RS485 a nnn
Between 1 and 247
Preset to 1

CMBn &|

Set Baud Rate RS485
n=0 ⇒ 9600
n=1 ⇒ 19200
Preset to 1 ⇒ 19200

Command Response Description

CMPn &|

Sets transmission mode RS485
n=0 ⇒ 8-N-1 (8 data bit, no parity, 1 stop bit)
n=1 ⇒ 8-N-2 (8 data bit, no parity, 2 stop bit)
n=2 ⇒ 8-E-1 (8 data bit, even parity, 1 stop bit)
n=3 ⇒ 8-E-2 (8 data bit, even parity, 2 stop bit)
n=4 ⇒ 8-O-1 (8 data bit, odd parity, 1 stop bit)
n=5 ⇒ 8-O-2 (8 data bit, odd parity, 2 stop bit)
Preset to 2 ⇒ 8-E-1

CMWn &|

Sets receiving mode after RS485 transmission
n=0 ⇒ Violates the protocol and goes in Rx mode right after Tx
n=1 ⇒ Respects the protocol and waits 3.5 characters after Tx
Preset on 1 ⇒ Respects the protocol

6. It is possible to check the parameter settings by sending the following commands:

Command Response Description
RMA Address Reads the RS485 address

RMB Baud Rate
Reads RS485 Baud Rate
0 ⇒ 9600 
1 ⇒ 19200

RMP Tx Mode
(0,1,2,3,4,5)

Reads RS485 transmission mode
0 ⇒ 8-N-1
1 ⇒ 8-N-2
2 ⇒ 8-E-1
3 ⇒ 8-E-2
4 ⇒ 8-O-1
5 ⇒ 8-O-2

RMW Rx Mode
(0,1)

Reads receiving mode after RS485 transmission
0 ⇒ Violates the protocol and goes in Rx mode right after Tx
1 ⇒ Respects the protocol and waits 3.5 characters after Tx

Connection diagram for the operating mode
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5…30 Vdc

Termination

Other sensors with
RS485 output

Probe cable

PLC, data logger or 
RS485/USB or RS485/RS232

 converter for PC

Terminal Symbol Function
1 PWR+ Positive Power Supply
2 B/+ RS485 B/+
3 A/- RS485 A/-
4 PWR- Negative Power Supply
5 mV+ Positive input signal in mV
6 mV- Negative input signal in mV
7 SHIELD Probe cable shield

8 Grounding

In order to get the maximum accuracy, it is recommended not to extend the shielded cable 
that came with the LPPHOT01. It is also recommended not to pass the wiring in the vicinity of 
power cables (motors, induction ovens, inverters, etc…).
In RS485 connection, the instruments are connected via a shielded twisted pair cable for 
signals and a third wire for grounding. At the two ends of the network must present the 
line terminations. To polarize the line during periods of non-transmission, use the resistors 
connected among the signal lines and the power supply.
The maximum number of devices connected to the line (Bus) RS485 depends on the load 
characteristics of the devices to be connected. The RS485 standard requires that the total load 
does not exceed 32 unit loads (Unit Loads). The load of a transmitter LPPHOT01S is equal to 
1 unit load.
If the total load is greater than 32 unit loads, divide the network into segments and then put 
in a segment and the next a signal repeater. The beginning and end of each segment must be 
applied for line termination.



Operating mode
The transmitter enters the RS485 MODBUS-RTU mode after 10 seconds after turning on. 
During the first 10 seconds after turning on, the unit does not respond to any requests from 
the “master” MODBUS unit. After 10 seconds, it is possible to send requests to the transmitter 
MODBUS

Reading the measurements by using the MODBUS-RTU protocol
It is possible to read the measured values by the transmitter by using code function 04h 
(Read Input Registers). The following table lists the information available with the appropriate 
register address:

Address Quantity Format
2 Illuminance in lux (low range) or lux/10 (high range) 16 Integer

3

Status register
bit 0 = 1 ⇒ measure illuminance in error
bit 2 = 1 ⇒ error in the configuration data
bit 3 = 1 ⇒ error in the program memory

16 Integer

4
Average illuminance in lux (low range) or lux/10 (high range)
The average of the last 4 measurements

16 Integer

5 Value of the input signal in μV (low range) or  μV/10 (high range) 16 Integer

Setting the sensitivity of the probe and the measurement range
The measuring range preset in the transmitter is 0…10,000 lux (low range), normally 
suitable for indoor measurements. If it has to be higher, for example in the case of outdoor 
measurements, it can be set to 0...200,000 lux (high range). The two ranges meet different 
resolutions: 1 lux for the low range, 10 lux for the high range.
The setting of the value of the probe sensitivity is required in case of replacement of the probe 
connected to the transmitter with a new probe with different sensitivity.
In order to set the sensitivity of the probe and the measurement range, proceed as follows:
1.	 Start when the transmitter is not powered.
2.	 Connect the transmitter to your PC via optional RS48 cable.
3.	 Start a standard serial communication program, such as Hyperterminal. Set the number of 

the COM port to which the transmitter has to be connected, set the Baud Rate to 57600 and 
communication parameters as follows:

Data Bits: 8
Parity: None
Stop bit: 2

4.	 Power the transmitter on and wait for the reception of the character &, then send (within 10 
s from the instant the transmitter is powered on) the @ command and press the enter key.
Note: If the transmitter does not receive the @ command within 10 seconds since when
powered, it automatically switches to the RS485 MODBUS. In this case it is necessary to
remove and restore the power to the transmitter.

5.	 Send the command CAL START.
Note: The command CAL START turns off after 5 minutes of inactivity.
6.	 Send the following serial commands:

Command Response Description

CLSnnn &| Sets the sensitivity of the probe to the value nnn in µV/klux

02E &| Sets a low range (0…10.000 lux, resolution 1 lux)

02D &| Sets a high range (0…200.000 lux, resolution 10 lux)

7.	 It is possible to check the setting of the sensitivity of the probe and of the measurement
range by sending the following commands:

Command Response Description

RLS & nnn| Reads the set sensitivity in µV/klux

RO hh|

Reads the configuration bite:
bit 2 = 0 ⇒ high range (0…200.000 lux, resolution 10 lux)
bit 2 = 1 ⇒ low range (0…10.000 lux, resolution 1 lux)
the bit 2 is the third bit from the right of the configuration byte

Note: the reading of the settings with the controls and RLS and RO does not require sending 
the command CAL START.

At the end of the settings, turn off and on the transmitter to activate the operating mode RS485 
MODBUS-RTU.

Dimensions

ORDERING CODES:
LPPHOT01S: Transmitter with RS485 MODBUS-RTU for the illumination probe LPPHOT01. 

Measuring range: 0...10,000 lux with resolution 1 lux or 0...200,000 lux with resolution 
10 lux. Connections with screw terminals. Housing for wall mounting. Power supply 
5...30 Vdc. Equipped with illumination probe LPPHOT01.

RS48: Connecting cable to PC for the configuration of the MODBUS parameters. Equipped with 
integrated converter RS485/USB. Free leads from the instrument, USB type A connector 
on the PC side.



λ (nm)

LPPHOT03, LPRAD03, LPPAR03, LPUVA03, LPUVB03

Photo-radiometric probes with output signal in mV or standard output 4...20mA or 0...10Vdc 
or RS485 MODBUS-RTU output. The probes of the series LP…03 for outdoor use allow to 
measure photometric and radiometric quantities such as: illuminance (lux), irradiance (W/m²) 
in the near ultraviolet spectral region VIS-NIR, UVA, UVB, and the photon flow across the PAR 
region (400nm...700nm). The probes with mV output do not require any power supply. The 
output signal is obtained from a resistance that short-circuits the terminal of the photodiode. 
The ratio of generated photocurrent to incident light power is converted into a Difference of 
Potential that can be read by a voltmeter. Once the DDP (Difference of Potential) is known, the 
measured value can be calculated through the calibration factor. All probes are individually 
calibrated and the calibration factor is also shown on the probe housing. The probes with 
normalized output current 4...20mA or voltage 0...10Vdc or RS485 MODBUS RTU output require 
external power supply.  The probe LPUVB03 is available only with standard output voltage 
0...5Vdc and requires external power supply. All probes of the series LP…03 are equipped 
with diffuser for cosine correction and protection dome. M12 male 4-pole connector (M12 
8-pole connector for the LPUVB03). Cables with female connectors and with 2, 5 or 10m
length available on request.

LPPHOT03
The probe LPPHOT03 measures illuminance (lux), defined as the ratio between the luminous 
flux (lumen) passing through a surface and the surface area (m2).
The spectral response curve of a photometric probe is similar to the human eye curve, known 
as standard photopic curve V(λ). The difference in spectral response between LPPHOT03 and 
the standard photopic curve V(λ) is calculated by means of the error f'1. Calibration is carried 
out by comparison with a reference luxmeter, calibrated by a Primary Metrological Laboratory. 
The Calibration Procedure complies with the CEI publication No.69 “Methods of characterizing 
illuminance meters and luminance meters: Performance  characteristics and specifications, 
1987”. The photometric measurement probe is designed for outdoor readings. CIE photopic
filter. Output, according to the chosen configuration, in mV or 4...20mA or 0...10Vdc normalized 
output or RS485 MODBUS-RTU output.

TECHNICAL SPECIFICATIONS:
Typical sensitivity: 	 0.5...1.5 mV/(klux)
Spectral range: 	 V(λ)
Calibration uncertainty:	 < 4%
f’1 (agreement with the standard curve V(λ)):	 <6%
f 2 (Cosine response) 	 <3%
f 3 (linearity)	 <1%
Operating temperature: 	 -20°C...+60°C 
Impedance: 	 0.5...1.0 kΩ non-normalized version
Version with normalized output 4...20mA: 	 4mA = 0 klux, 20mA = 150 klux
Version with normalized output 0...10Vdc 	 0V = 0 klux, 10V = 150klux
Version with RS485 MODBUS-RTU output:	 0...150klux

Power supply: 	 10…30Vdc for version with normalized output 4...20mA
15…30Vdc for version with normalized output 0...10Vdc
5...30Vdc for version with RS485 MODBUS-RTU output

Typical spectral response curve of LPPHOT03: 

ORDERING CODES:

LPPHOT03: Photometric probe for the measurement of illuminance, complete with diffuser 
and glass dome, silica gel cartridge, female 4-pole connector, calibration report. Cable 
with female connector has to be ordered separately. Cables: CPM12AA4…(except 
LPPHOT03BLS) or CPM12-8D...(only LPPHOT03BLS) with cable length 2, 5 or 10 meters.

LPPHOT 	 03 = mV / klux
03BL = mV / klux output, base with levelling device
03BLAC = base with levelling device output 4...20 mA
03BLAV = base with levelling device output 0...10 V
03BLS = RS485 MODBUS-RTU output, base with levelling device

CABLE:
CPM12AA4. 2 = length 2m
CPM12-8D. 5 = length 5m

10 = length 10m

LPPHOT03  - LPRAD03 - LPPAR03 - LPUVA03 - LPUVB03
PHOTOMETRIC AND RADIOMETRIC PROBES WITH OUTPUT SIGNAL IN mV 
OR NORMALIZED 4...20mA OR 0...10Vdc OR RS485 MODBUS-RTU OUTPUT

Re
la

tiv
e 

sp
ec

tra
l r

es
po

ns
e

LP...03BL
LP...03BLAC
LP...03BLAV
LP...03BLS LP...03



λ (nm)

λ (nm)

LPRAD03
LPRAD03 probe measures irradiance (W/m²) defined as the ratio between the radiant flux (W) 
passing through a surface and the surface area (m²) in the VIS-NIR (400nm- 1050nm) spectral 
range. The probe is designed for outdoor readings.
Output, according to the chosen configuration, in μV per μW/cm² or 4...20mA or 0...10Vdc 
normalized output or RS485 MODBUS-RTU output.

TECHNICAL SPECIFICATIONS
Typical sensitivity: 	 1...2.5 μV/(μW/cm2)
Spectral range: 	 400nm...1050nm
Calibration uncertainty: 	 <5%
f2 (cosine response): 	 <3%
f3 (linearity) 	 <1%
Operating temperature: 	 -20°C...+60°C 
Impedance: 	 0.5...1.0 kΩ (non-normalized version)

Version with normalized output 4...20mA: 	 4mA = 0 W/m², 20mA = 2000 W/m²
Version with normalized output 0...10Vdc 	 0V = 0 W/m², 10V = 2000 W/m²
Version with RS485 MODBUS-RTU output:     0... 2000 W/m²

Power supply: 	 10…30Vdc for version with normalized output 4...20mA
15…30Vdc for version with normalized output 0...10Vdc
5...30Vdc for version with RS485 MODBUS-RTU output

Typical spectral response curve LPRAD03

ORDERING CODES:
LPRAD03: Radiometric probe for the measurement of irradiance, complete with diffuser 
and glass dome, silica gel cartridge, 4-pole connector. Cable with female connector has to 
be ordered separately. Cables: CPM12AA4…(except LPRAD03BLS) or CPM12-8D...(only 
LPRAD03BLS) with cable length 2, 5 or 10 meters.

.

LPRAD 03 = μV/(μW/cm2) output
03BL = μV/(μW/cm2) output, base with levelling device
03BLAC = base with levelling device output 4...20 mA
03BLAV =  base with levelling device output 0...10 V
03BLS = RS485 MODBUS-RTU output, base with levelling device

CABLE:
CPM12AA4. 2 = length 2m
CPM12-8D. 5 = length 5m

10 = length 10m

LPPAR03
The probe LPPAR03 measures the ratio between the number of photons that strike a surface in 
one second, in the 400nm...700nm spectral range and the surface area (m²).
This quantity is defined as PAR: Photo-synthetically Active Radiation.
The probe calibration is carried out by using an halogen lamp, with a known spectral irradiance 
in a specific spectral range. Temperature slightly affects the probe spectral response.
The probe is designed for outdoor readings. Output, according to the chosen configuration, in 
μV/(μmol(m-2s-1)) or 4...20mA or 0...10Vdc normalized output or RS485 MODBUS-RTU output.

TECHNICAL SPECIFICATIONS
Typical sensitivity: 	 1...2.5 μV/(μmol(m-2s-1))
Typical spectral range:	 400 nm...700 nm
Calibration uncertainty:	 <5%
f2 (cosine response):	 <3%
f3 (linearity)	 <1%
Operating temperature: 	 -20°C...+60°C 
Impedance: 	 0.5...1.0 kΩ non-normalized version

Version with normalized output 4...20mA:	 4mA = 0 μmol(m-2s-1), 20mA = 5000 μmol(m-2s-1)
Version with normalized output 0...10Vdc:	 0V = μmol(m-2s-1), 10V = 5000 μmol(m-2s-1)
Version with RS485 MODBUS-RTU output:     0... 5000 μmol(m-2s-1)

Power supply: 	 10…30Vdc for version with normalized output 4...20mA
15…30Vdc for version with normalized output 0...10Vdc
 5...30Vdc for version with RS485 MODBUS-RTU output

Typical spectral response curve LPPAR03

ORDERING CODES:
LPPAR03 Radiometric probe for the measurement of the Photon flux in the PAR action spectra, 

complete with diffuser and glass dome, silica gel cartridge, 4-pole connector. Cable 
with female connector has to be ordered separately.  Cables: CPM12AA4…(except 
LPPAR03BLS) or CPM12-8D...(only LPPAR03BLS) with cable length 2, 5 or 10 meters.

LPPAR 03 = μV/(μmol m-2s-1) output
03BL = μV/(μmol m-2s-1) output, base with levelling device
03BLAC = base with levelling device, output 4...20 mA
03BLAV = base with levelling device, output 0...10 V
03BLS = RS485 MODBUS-RTU output, base with levelling device

CABLE:
CPM12AA4 	 2 = length 2m
CPM12-8D.	  5 = length 5m

10 = length 10m
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LPUVA03
The LPUVA03 probe measures irradiance (W/m²) defined as the ratio between the radiant flux 
(W) passing through a surface and the surface area (m²) in the UVA (315 nm...400 nm) spectral 
range. Thanks to a new type of photodiode, LPUVA03 is blind to visible and infrared light.
Probe calibration is carried out by using a 365 nm line of a Xe-Hg, filtered through a special
interferential filter. Measurement is carried out by comparison with the primary standards,
assigned to Delta OHM Metrological Laboratory. The probe is designed for outdoor readings.
Output, according to the chosen configuration, in μV per μW/cm² or 4...20mA or 0...10Vdc
normalized output or RS485 MODBUS-RTU output.

TECHNICAL SPECIFICATIONS
Typical sensitivity: 	 70...200 μV/(W/m2)
Measuring range: 	 327...384nm (1/2)

312...393nm (1/10)
305...400nm (1/100)
Peak: 365nm

Calibration uncertainty:	 <6%
f2 (cosine response): 	 <6%
f3 (linearity) 	 <1%
Operating temperature: 	 -20°C...+60°C
Impedance: 	 0.5...1.0 kΩ non-normalized version

Version with normalized output 4...20mA: 	 4mA = 0 W/m², 20mA = 200W/m²
Version with normalized output 0...10Vdc 	 0V = 0 W/m², 10V = 2000 W/m²
Version with RS485 MODBUS-RTU output:     0... 200 W/m²

Power supply: 	 10…30Vdc for version with normalized output 4...20mA
15…30Vdc for version with normalized output 0...10Vdc
5...30Vdc for version with RS485 MODBUS-RTU output

Typical spectral response curve LPUVA03:

ORDERING CODES:
LPUVA03: Radiometric probe for the measurement of the UVA irradiance, complete with K5 

dome, silica gel cartridge, 4-pole connector . Cable with female connector has to be 
ordered separately. Cables: CPM12AA4…(except LPUVA03BLS) or CPM12-8D...(only 
LPUVA03BLS) with cable length 2, 5 or 10 meters

LPUVA 03 = μV/(μW/cm2) output
03BL = μV/(μW/cm2) output, base with levelling device
03BLAC = base with levelling device output 4...20 mA
03BLAV = base with levelling device output 0...10 V
03BLS = RS485 MODBUS-RTU output, base with levelling device

CABLE:
CPM12AA4. 2 = length 2m
CPM12-8D. 5 = length 5m

10 = length 10m

P UVB03BLAV
The LPUVB03BLAV probe measures global irradiance (W/m2) on a surface area (m2) in the UVB 
(280 nm...315 nm) spectral region. In particular, the spectral sensitivity is focused at 305 nm, 
with a bandwidth (FWHM) of 5nm. The global irradiance is the result of the sum of direct solar 
irradiance and of diffused irradiance incident on a planar surface. In the UVB spectral region, 
unlike in the visible portion where the direct component prevails over the direct component, 
the light is strongly diffused by the atmosphere and thus the two components are equivalent, 
therefore is very important that the instrument is capable of measuring accurately both the 
components. The probe is designed for outdoor readings. 
Typical output 0...5Vdc.

TECHNICAL SPECIFICATIONS
Typical sensitivity:	 ≈6V/(W/m²)
Typical spectral range: 	 301nm...306nm (1/2)

295...308.5nm (1/10)
290...311.5nm (1/100)
Peak at 304nm

Calibration uncertainty:	 <6%
f2 (cosine response): 	 <6%
f3 (linearity) 	 <1%
Working temperature: 	 -20...+60°C 
Output: 	 0...1W/m² 
Power supply: 	 15..30Vdc

Typical spectral response curve LPUVB03BLAV

ORDERING CODES:
LPUVB03BLAV: Radiometric probe for the measurement of the UVB irradiance, complete with 

Quartz dome, 3 silica gel cartridges, 8-pole M12 connector, calibration report. Cable 
with female connector has to be ordered separately. Cables: CPM12AA8 …, with 
cable lengths 2, 5 or 10 meters.

LPUVB	 03BLAV  = 0...5 V, complete with levelling device 

CABLE:
CPM12AA8. 2 = length 2m

5 = length 5m
10 = length 10m
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Connector Function Color
1 Signal GND Red
2 Vout  UV (+) Blue
3 Not connected
4 Shield Braid
5 Power GND (-) Brown
6 Vout Temp. (+) White
7 Housing Black
8 Power (+) 7...30Vdc Green

ACCESSORIES 
CPM12AA4.2: Cable with 4-pole M12 connector on one end, open wires on the other side. 

Length 2m.
CPM12AA4.5: Cable with 4-pole M12 connector on one end, open wires on the other side. 

Length 5m.
CPM12AA4.10:  Cable with 4-pole M12 connector on one end, open wires on the other side. 

Length 10m.
CPM12AA8.2: Cable with 8-pole M12 connector on one end, open wires on the other side. 

Length 2m. For LPUVB03LAV.
CPM12AA8.5: Cable with 8-pole M12 connector on one end, open wires on the other side. 

Length 5m. For LPUVB03LAV.
CPM12AA8.10: Cable with 8-pole M12 connector on one end, open wires on the other side. 

Length 10m. For LPUVB03LAV.
CPM12-8D.2: Cable with 8-pole M12 connector on one end, open wires on the other side. 

Length 2m. For probes with RS485 MODBUS-RTU output.
CPM12-8D.5: Cable with 8-pole M12 connector on one end, open wires on the other side. 

Length 5m. For probes with RS485 MODBUS-RTU output.
CPM12-8D.10: Cable with 8-pole M12 connector on one end, open wires on the other side. 

Length 10m. For probes with RS485 MODBUS-RTU output.

HD978TR3: Configurable signal converter amplifier with 4...20mA (20...4mA) output. Input 
range -10 ..+60mVdc. Standard configuration 0...20mVdc. Minimum measuring 
range 2mVdc. 2- DIN modules for 35mm rail. Configurable with HD778 TCAL

HD978TR5: Configurable signal converter amplifier with 4...20mA (20...4mA) output. Input 
range -10 ..+60mVdc. Standard configuration 0...20mVdc. Minimum measuring 
range 2mVdc. Configurable with HD778 TCAL. Container for Wall Mount installation.

HD978TR4: Configurable signal converter amplifier with 0...10Vdc (10...0Vdc) output. Input 
range -10 ..+60mVdc. Standard configuration 0...20mVdc. Minimum measuring 
range 2mVdc. 2- DIN modules for 35mm rail.. Configurable with HD778 TCAL

HD978TR6: Configurable signal converter amplifier with 0...10Vdc (10...0Vdc) output. Input 
range -10 ..+60mVdc. Standard configuration 0...20mVdc. Minimum measuring range 
2mVdc. Configurable with HD778 TCAL. Container for Wall Mount installation.

HD778 TCAL: Voltage generator in the range -60mVdc…+60mVdc, controlled by PC 
through the RS232C serial port, DELTALOG-7 (downloadable from Delta OHM 
website) software for setting K, J, T, N thermocouple transmitters and HD978TR3, 
HD978TR4, HD978TR5, HD978TR6 converters.

WIRING DIAGRAM 
4-pole wire CPM12AA4…
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Fixed 4-pole plug M12 Flying 4-pole M12 connector

LPPHOT03, LPPHOT03BL
LPRAD03, LPRAD03BL
LPPAR03, LPPAR03BL
LPUVA03, LPUVA03BL

Connector Function Color
1 Positive (+) Red
2 Negative (-) Blue
3 Not connected White
4 Shield Black

LPPHOT03BLAV
LPRAD03BLAV
LPPAR03BLAV
LPUVA03BLAV

Connector Function Color
1 (+) Vout Red
2 (-) Vout and (-) Vdc Blue
3 (+) Vdc White
4 Shield Black

LPPHOT03BLAC
LPRAD03BLAC
LPPAR03BLAC
LPUVA03BLAC

Connector Function Color
1 Positive (+) Red
2 Negative (-) Blue
3 Not connected White
4 Shield Black

8-pole wire CPM12-8D…

LPPHOT03BLS
LPRAD03BLS
LPPAR03BLS
LPUVA03BLS
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Fixed 8-pole plug M12 Flying 8-pole M12 socket
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Fixed 8-pole plug M12 Flying 8-pole M12 socket

Connector Function Color
1 Power supply negative (-) Blue
2 Power supply positive (+) Red
3 Not connected
4 RS485 A/- Brown
5 RS485 B/+ White
6 Housing Shield (Black)
7 not connected
8 not connected

8-pole wire CPM12AA8…

LPUVB03BLAV

Address Quantity Format

2

LPPHOT03 :low range (20,000 lux)(*) : illuminance in lux 
LPPHOT03 : high range (200,000 lux)(*)  illuminance in lux/10 

(e.g.: 3278 means 32780 lux, the resolution is 10 lux) 
LPRAD03 : irradiance in W/m2 
LPPAR03 : photon flow in μmol m-2 s-1

LPUVA03 : UVA irradiance in W/m2 x 10 
(e.g.: 425 means 42.5 W/m2, the resolution is 0.1 W/m2 )

16-bit integer

3

Status register
bit 0 = 1 measurement error
bit 2 = 1 configuration data error
bit 3 = 1 program memory error

16-bit integer

4 Average value of the last 4 measures 16-bit integer

5

LPPHOT03: low range (20,000 lux)(*) : sensor signal in μV 
LPPHOT03 :high range (200,000 lux)(*) : sensor signal in μV/10 
(e.g.: 3278 means 32780 μV, the resolution is 10 μV) 
LPRAD03 : sensor signal in μV/10 
(e.g.: 9065 means 90650 μV, the resolution is 10 μV) 
LPPAR03 : sensor signal in μV
LPUVA03 : sensor signal in μV

16-bit integer

(*) In the LPPHOT03BLS probe, the low or high range can be selected with a serial command. 
The setting procedure is provided in the probe operating manual
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Fig. 3

The LPPHOT02, LPPHOT02AC, and LPPHOT02AV  probes measure illuminance (lux), defined 
as the ratio between the luminous flux (lumen) through a surface and the surface area  (m2). 
The spectral response curve of a photometric probe is equal to the human eye, known as 
standard photopic curve V(λ). The difference in spectral response between LPPHOT02 and the 
standard photopic curve V(λ) is calculated by means of the error f'1. LPPHOT02 is designed 
and constructed for outdoor installation for long periods. The photometric measurement 
for external use is used for the measurement of daylight in climatological and meteorological 
applications.

Working principle
LPPHOT02 probe is based on a solid state sensor, whose spectral response corrected by filters 
to fit the response of the human eye. The typical spectral response curve is shown in fig.1.

LPPHOT02 is provided with a 50 mm diameter transparent glass dome, in order to protect the 

sensor against atmospheric damage.
The cosine corrected response has been obtained through both the PTFE diffuser and case 
particular shapes. Deviation between the theoretical response and the real one, is shown in 
fig.2.
The LPPHOT02 excellent cosine response allows for use even when the sun elevation is low.

Installing and mounting the LPPHOT02 probe for global radiation measurements:
Before installation, the silica-gel cartridge must be refilled. Silica-gel crystals absorb 
humidity in the dome chamber and in case of particular climatic conditions, prevent internal 
condensation forming on the dome inner wall, with a consequent alteration in measurements.  
Do not wet or touch the instrument with your hands while refilling the silica-gel cartridge.  
Carry out the following instructions in a (possibly) dry environment: 

1-	 Loosen the three screws that fix the white shade disk
2-	 Unscrew the silica-gel cartridge using a coin
3-	 Remove the cartridge perforated cap
4-	 Open the silica-gel sachet (supplied with the luxmeter) 
5-	 Fill the cartridge with silica-gel crystals
6-	 Close the cartridge with its own cap, and check that the sealing O-Ring is in the right 

position. 
7-	 Screw the cartridge to the luxmeter using a coin
8-	 Make sure the cartridge is tightly screwed (otherwise silica-gel crystal will last for a 

shorter time)
9-	 Position the shade and tighten it with the screws
10- The luxmeter is ready for use

Fig.3 shows the operations needed to refill the cartridge with silica-gel crystals

LPPHOT02 - LPPHOT02AC - LPPHOT02AV 
PHOTOMETRIC PROBES

Fig. 1
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LPSP1

LPPHOT02

CPM 12 AA4...

•	 For a correct horizontal placing, LPPHOT02 is provided with a bubble level; inclination
adjustment of the luxmeter is made by means of two leveling screws. Use the two 6mm-dia-
meter screw holes with an interaxial distance of 65 mm, to mount the instrument on a plane. 
To access the holes, remove the shade disk and reposition it after mounting (see fig. 4). 

•	 LPS1 mounting kit is supplied upon demand as an accessory, and allows for an easy moun-
ting of the instrument on a mast. The mast maximum diameter shall not exceed 50 mm.
The operator will check that the mast height does not exceed the luxmeter plane, in order
to avoid measurement errors due to any reflection or shadow of the mast itself. To fix the
luxmeter to the mounting bracket, remove the shade disk by loosening the three screws,
then fix the luxmeter to the bracket and mount the white shade disk again. 

•	 The luxmeter should be thermally isolated from the mounting bracket, and the  electrical
contact with the ground must be properly made.

LPPHOT02 Electrical Connections and requirements for electronic readout devices
·	 LPPHOT02 luxmeter is passive and it does not require any power supply.
·	 LPPHOT02 is supplied with a flying 4-pole M12  connector 
·	 UV-proof cables are available already assembled, with standard length 2m, 5m or 10m.
·	 Amplified probes are available, with current output signal 4...20mA or voltage output

0…1Vdc, 0…5Vdc or 0…10Vdc.
WIRING DIAGRAM LPPHOT02
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Fixed 4-pole plug M12 Flying 4-pole M12 connector

LPPHOT02

Connector Function Color
1 V out (+) Red
2 V out (-) Blue
3 Not connected White

4 Shield ( ) Black

LPPHOT02 AC

Connector Function Color
1 Positive (+), +Vdc Red
2 Negative (-), -Vdc Blue
3 Not connected White

4 Shield ( ) Black

LPPHOT02 AV

Connector Function Color
1 (+) Vout Red
2 (-) Vout e (-) Vdc Blue
3 (+) Vdc White

4 Shield ( ) Black

•	 To allow cleaning the outer dome regularly and carrying out the instrument maintenance,
LPPHOT02 should be mounted in easily reachable places. At the same time, you should
check that no building, tree, or any other obstacle exceeds the horizontal plane where the
luxmeter is mounted. In case this is not possible, you should find a place where obstacles do 
not exceed 5 degrees elevation over the path followed by the sun from rising until sunset.

•	 The luxmeter should be located far from any obstacle which might reflect sunlight (or any
shadow) onto the instrument.

Fig. 4
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LPPHOT02

HD2003.77C
CPM 12 AA4...

LPPHOT02

HD2003.84.1

HD2003.83
HD2003.83.1

HD2003.77

LPPHOT02

HD2003.83
HD2003.83.1

HD2003.77C

HD2003.71K

HD2003.79 
+

HD2003.85 
+

HD2003.84 
=

HD2003.85K

CPM 12 AA4...

•	 The optional  cable is UV-proof, cable colors and connector poles are matched as follows:
Black	 → shield braid 
Red	 → (+) signal generated by the detector 
Blue	 → (-) negative signal generated by the detector (in contact with the housing) 
See wiring scheme.

•	 LPPHOT02 is to be connected to a millivoltmeter or data acquisition unit which input load
resistance must be > 100kΩ.

Maintenance:
In order to grant the best precision and accuracy in measurements, the outer dome must be 
always kept clean; the cleaner you keep the dome, the better the accuracy in measurements 
will be. Washing can be made with water and standard lens paper; in case this wouldn’t work, 
use pure ETHIL alcohol. After using alcohol, the dome must be washed with water only. Sudden 
rise and fall in temperature throughout day and night, might cause condensation to appear 
on the luxmeter dome; in this case the performed reading is highly overestimated. To reduce 
condensation, the luxmeter is provided with a cartridge containing desiccant material, such 
as Silica-gel. Silica-gel efficiency decreases in time while absorbing humidity. Active silica-gel 
crystals are yellow colored, while they turn into white when they gradually loose power. To 
replace them, see instructions at paragraph installing and mounting the LPPHOT02. Silica-gel 
generally lasts from 2 to 6 months, depending on which climatic conditions you have and 
where the luxmeter works.

Calibration and measurements:
The Luxmeter sensitivity, indicated as S (or calibration factor), allows determining illuminance 
by measuring a signal in Volts at the probe ends. S factor is measured in V/klux. 
•	 Once the difference of potential (DDP) has been measured at sensor ends,  Ee illuminance is 

obtained  through the following formula:

Ee= DDP/S
where; 
Ee:	 indicates  Illuminance expressed in klux, 
DDP:	 indicates the difference of potential expressed in mV and measured by the multimeter, 
S:	 indicates the calibration factor expressed in mV/klux and shown on the luxmeter label 

(calibration factor is also mentioned in the calibration report).

Each probe is individually calibrated at the factory and is distinguished by its calibrator factor. 
Calibration is carried out by using a standard illuminant A, as indicated in CIE publication 
N°69 “Methods of characterizing illuminance meters and luminance meters: Performance, 
characteristics and specifications, 1987”. Calibration is carried out by comparison with 
a reference luxmeter, assigned to Delta OHM Metrological Laboratory. To get the best 
performances from LPPHOT02,  it is recommended to check calibration annually.  

Technical specifications:
Typical sensitivity:	 0,5...2,0 mV/klux
Response time:	 <0.5 sec (95%)
Impedance:	 0.5...1 kΩ
Measuring range:	 0...150 klux
Viewing angle:	 2π sr
Spectral range:	 Standard photopic curve
Operating temperature:	 -40°C...80°C
Error f’1	 <9 %
Cosine response/directional error:	 < 8 % (between 0° and 80°)
Long term instability (1 year):	 <±3 %
Non-linearity:	 <1 %
Temperature response	 < 0.1%/°C
Weight:	 0.90 Kg
Dimensions:	 fig. 4

ORDERING CODES:
LPPHOT02: Photometric probe for outdoor Illuminance measurements (0...150klux), CIE 

photopic filter, diffuser for cosine correction, complete with LPSP1 protection and silica 
gel cartridge, bubble level, 4-pole M12 plug and Calibration Report. Cable has to be 
ordered separately. 

LPPHOT02AC: Photometric probe for outdoor Illuminance measurements (0...150klux), CIE 
photopic filter, diffuser for cosine correction. 4...20mA output, integrated transmitter 
amplifier. Power supply 10…30Vdc.   Complete with LPSP1 protection and silica gel 
cartridge, bubble level, 4-pole M12 plug and Calibration Report. 2m, 5m or 10m cables 
with connectors available on request. 

LPPHOT02AV: Photometric probe for outdoor Illuminance measurements (0...150klux), CIE 
photopic filter, diffuser for cosine correction. 0...1Vdc, 0...5Vdc, 0...10Vdc output, 
integrated transmitter amplifier. Power supply 10…30Vdc (15..30Vdc for 0…10Vdc 
output).  Complete with LPSP1 protection and silica gel cartridge, bubble level, 4-pole 
M12 plug and Calibration Report. 2m, 5m or 10m cables with connectors available 
on request. 

LPS1: Mounting kit for LPPHOT02: bracket for attachment to a mast, including fasteners and 
levelling screws.

LPSP1: UV resistant plastic shade disk (BASF LURAN S777K).
LPSG: Desiccant sachet with silica gel crystals, complete with inner O-ring and cap.
LPG: Packet with 5 silica gel spare cartridge.
LPRING02: Base with levelling device and adjustable holder for mounting the LPPHOT02 in 

an inclined position.
LPS6: Kit for the installation of LPS6.1).The kit includes: 750 mm mast (HD2003.83.1), base 

fitting (LP S6.04), graduated support plate (LP S6.01), bracket for pyranometers (LP 
S6.03). On request,HD9007T29.1 bracket for HD9007 or HD32MTT.03.C

CPM12AA4.2: 4-pole cable. Length 2m. 4-pole M12 connector on one end, open wires on 
the other side. 

CPM12AA4.5: 4-pole cable. Length 5m. 4-pole M12 connector on one end, open wires on 
the other side. 

CPM12AA4.10: 4-pole cable. Length 10m. 4-pole M12 connector on one end, open wires on 
the other side

HD978TR3: Configurable signal converter amplifier with 4...20mA (20...4mA) output. Input 
range -10...+60mVdc. Standard configuration 0...20mVdc. Minimum measuring 
range 2mVdc. 2- DIN modules for 35mm rail. Configurable with HD778 TCAL

HD978TR5: Configurable signal converter amplifier with 4...20mA (20...4mA) output. Input 
range -10...+60mVdc. Standard configuration 0...20mVdc. Minimum measuring 
range 2mVdc. Configurable with HD778 TCAL. Container for Wall Mount installation.

HD978TR4: Configurable signal converter amplifier with 0...10Vdc (10...0Vdc) output. Input 
range -10...+60mVdc. Standard configuration 0...20mVdc. Minimum measuring 
range 2mVdc. 2- DIN modules for 35mm rail.. Configurable with HD778 TCAL

HD978TR6: Configurable signal converter amplifier with 0...10Vdc (10...0Vdc) output. Input 
range -10 ..+60mVdc. Standard configuration 0...20mVdc. Minimum measuring range 
2mVdc. Configurable with HD778 TCAL. Container for Wall Mount installation.

HD778TCAL: Voltage generator in the range -60mVdc…+60mVdc, controlled by PC through 
the RS232C serial port, DELTALOG-7 software for setting K, J, T , N thermocouple 
transmitters and HD978TR3, HD978TR4, HD978TR5, HD978TR6 converters.

LPPHOTS: Transmitter with RS485 MODBUS-RTU output for LPPHOT01, LPPHOT02 and 
LPPHOT03 photometric probes with output in mV. Connections via screw terminals.Wall 
mount installation. Power supply 5…30 Vdc. Dimensions: 80 x 84 x 44 mm. IP 66.
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The radiometric LPUVA02, LPUVA02AC, and LPUVB02AV probes measure the global irradiance 
in the UVA on a flat surface (Watt/ m2). The irradiance is the sum of direct solar irradiance and 
of diffuse irradiance from the sky.
The radiometer can also be used for monitoring UVA irradiance indoor.

Working Principle
LPUVA02 radiometer is based on a solid state sensor, the spectral match with the desired 
curve is obtained using special filter. The relative spectral response is reported on figure 3.
In order to protect the diffuser from the dust, LPUVA02 is equipped with a 50mm glass dome.
The cosine low response is obtained with a particular shaped PTFE diffuser. In figure 4 the 
cosine error versus angle of incident is reported.
The excellent cosine law response of LPUVA02 allow to use the radiometer at any sun’s zenith 
angle. (The diffused component of the UVA increases as the sun moves away from the zenith, 
so the error on direct component due to imperfect response according to the cosine becomes 
negligible on the measurement of global irradiance).

Installation and Mounting of the Radiometer for the Measurement of Global Radiation:
Before installation, refill the cartridge containing silica-gel crystals. Silica gel absorbs humidity 
in the dome chamber and prevents (in particular climatic conditions) internal condensation 
forming on the internal walls of the domes and measurement alteration.
Do not touch the silica gel crystals with your hands while refilling the cartridge. Carry out the 
following instructions in an environment as dry as possible:

1- Loosen the three screws that fix the white shade disk
2- Unscrew the silica gel cartridge using a coin
3- Remove the cartridge perforated cap
4- Open the sachet containing silica gel (supplied with the radiometer)
5- Replace the silica gel crystals
6- Close the cartridge with its own cap, paying attention that the sealing O-ring be

properly positioned.
7- Screw the cartridge to the radiometer body using a coin
8- Check that the cartridge is screwed tightly (if not, silica gel life will be reduced)
9	  Position the shade disk and screw it with the screws
10- The radiometer is ready for use.

Figure N.1 shows the operations necessary to fill the cartridge with the silica gel crystals.

•	 The LPUVA02 radiometer has to be mounted in a readily accessible location to clean the
dome regularly and to carry out maintenance. At the same time, check that no building,
construction, tree or obstruction exceeds the horizontal plane where the radiometer lays. If 
this is not possible, select a site where obstructions do not exceed 5 degrees of elevation, 
in the path followed by the sun, between earliest sunrise and latest sunset.

•	 The radiometer has to be located far from any kind of obstruction, which might reflect
sunlight (or sun shadow) onto the radiometer itself.

•	 The LPUVA02 radiometer is provided with a spirit level for carrying out an accurate horizontal 
leveling. The adjustment is made by means of two leveling screws that allow to adjust the
radiometer inclination. Use the two 6mm-diameter holes and a 65mm interaxial distance to 
mount the instrument on a plane. Remove the shade disk to access the holes and reposition 
it after mounting (see fig. 2).

•	 The LPS1 mounting kit, supplied on demand as an accessory, allows an easy mounting
of the radiometer on a mast. The mast maximum diameter shall not exceed 50 mm. The
operator shall take care that the mast height does not exceed the radiometer plane to
avoid measurement errors caused by any reflection or shadow of the mast itself. To fix the 
radiometer to the mounting bracket, remove the shade disk loosening the three screws, fix 
the radiometer, and mount the white shade disk again.

•	 It is suggested to thermally isolate the radiometer from its mounting brackets, and to check 
that the electrical contact with the ground be done properly

Electrical Connection and Requirements for Electronic Readout Devices:
•	 LPUVA02 radiometer does not require any power supply.
•	 LPUVA02 is supplied with a 4-pole M12 connector
•	 UV-proof cables are available on request. Cable colors are as follows:

Black	 →shield braid
Red 	 →(+) signal generated by the detector
Blue	 →(-) negative signal generated by the detector

•	 LPUVA02 is to be connected either to a millivoltmeter or data acquisition unit which input
load resistance must be > 5MΩ. Typically, the radiometer output signal does not exceed
5...10mV. In order to better exploit the radiometer features, the readout instrument should
have a 1μV resolution.

LPUVA02 - LPUVA02AC - LPUVA02AV
RADIOMETRIC PROBES
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LPUVA02
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active when their color is yellow, while they turn white as soon as they loose their power. 
Read instructions on how to replace them. Silica gel typical lifetime goes from 2 to 6 months 
depending on the environment where the radiometer works.

Calibration and Measurements:
The radiometer sensitivity S (or calibration factor) allows to determine the irradiance by 
measuring a signal in Volts at the ends of the resistance which short-circuits the terminals of 
the photodiode ends. The S factor is measured in μV/(Wm-2).
• Once the difference of potential (DDP) has been measured at the ends of the sensor, the Ee 

irradiance is obtained applying the following formula:

Ee= DDP/S
Where:
Ee:	 is the Irradiance expressed in W/m2,
DDP:	 is the difference of potential expressed in μV and measured by the multimeter,
S:	 is the calibration factor in μV/(W/m2) (shown on the radiometer label (and mentioned 

in the calibration report).WIRING DIAGRAM LPUVA02
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Fixed 4-pole plug M12 Flying 4-pole M12 connector

LPUVA02

Connector Function Color
1 V out (+) Red
2 V out (-) Blue
3 Not connected White

4 Shield ( ) Black

LPUVA02 AC

Connector Function Color
1 Positive (+), +Vdc Red
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Maintenance:
It is important to keep the outer glass dome clean to grant measurement best accuracy. 
Consequently, the more the dome will be kept clean, the more measurements will be accurate. 
Washing can be made using water and standard papers for lens, or, in some cases, using pure 
ethyl alcohol. After using alcohol, clean again the dome with water only.
Because of the high rise/fall in temperature between day and night, some condensation might 
appear on the radiometer dome. To minimize the condensation growth, the radiometer is 
provided with a cartridge containing desiccant material: Silica gel. The efficiency of the Silica 
gel crystals decreases in the course of time while absorbing humidity. Silica gel crystals are 
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Each radiometer is individually calibrated at the factory and is distinguished by its calibrator 
factor.
The calibration is carried out following procedure N° DHLF-E-59. This procedure is used in the 
ACCREDIA LAT calibration center N° 124 for the calibration of UVA radiometers.
The calibration was performed by reference to Delta OHM srl primary standard with 
monochromatic light at 365 nm. To get best performances from your LPUVA02 it is strongly 
recommended that the calibration be checked annually.
Note: currently no international calibration standards for this type of radiometer exist; 
therefore, the calibration coefficient only makes sense if the procedure followed to 
obtain it has been specified. Therefore the user has to consider that the same radiometer 
calibrated with different procedures can have different sensitivity factors, as explained 
in the article “Source of Error in UV Radiation Measurements”, T. C. Larason, C. L. 
Cromer issued in the “Journal of Research of the National Institute of Standards and 
Technology” Vol. 106, Num. 4, 2001. 

Technical Specifications:
Typical sensitivity:	 70...200μV/(W/m2)
Response time	 <0.5 sec (95%)
Impedance:	 3 kΩ
Measuring range:	 0...200 W/m2

Viewing angle:	 2π sr
Spectral range:	 327 nm...384 nm (1/2)

312 nm...393 nm (1/10)
305 nm...400 nm (1/100)

Operating temperature	 -40 °C...80 °C
Cosine response:	 < 8 % (between 0° and 80°)
Long-term non-stability: (1 year)	 <±3  %
Non-linearity:	 <1 %
Temperature response:	 < 0.1%/°C
Dimensions:	 figure 2
Weight:	 0.90 Kg

ORDERING CODES:
LPUVA02: Radiometric probe for the outdoor measurement of UVA irradiance (315…400nm), 

complete with LPSP1 protection, silica gel cartridge, 2 spare sachets with silica gel 
crystals, bubble level, M12 4-pole connector and Calibration Report. 2m, 5m or 10m 
cables with connectors available on request.

LPUVA02AC: Amplified radiometric probe for the outdoor measurement of UVA irradiance 
(315…400nm), 4...20mA output (0…200W/m²), integrated transmitter amplifier, 
power supply 10…30Vdc. Complete with M12 4-pole connector and Calibration 
Report. 2m, 5m or 10m cables with connectors available on request.

LPUVA02AV: Amplified radiometric probe for the outdoor measurement of UVA irradiance 
(315…400nm), 0...1Vdc, 0...5Vdc, 0...10Vdc output (0…200W/m²), integrated 
transmitter amplifier, power supply 10…30Vdc. (15..30Vdc for 0…10Vdc output). 
Complete with M12 4-pole connector and Calibration Report. 2m, 5m or 10m cables 
with connectors available on request.

LPS1: Mounting kit for LPUVA02: bracket for attachment to a mast, including fasteners and 
leveling screws.

LPSP1: UV resistant plastic shade disk (BASF LURAN S777K).
LPSG: Desiccant sachet with silica gel crystals, complete with inner O-ring and cap.
LPG: Packet with 5 silica gel spare cartridge.

CPM12AA4.2: 4-pole cable. Length 2m. 4-pole M12 connector on one end, open wires on the 
other side. For LPUVA02, LPUVA02AC, LPUVA02AV.

CPM12AA4.5: 4-pole cable. Length 5m. 4-pole M12 connector on one end, open wires on the 
other side. For LPUVA02, LPUVA02AC, LPUVA02AV.

CPM12AA4.10: 4-pole cable. Length 10m. 4-pole M12 connector on one end, open wires on 
the other side For LPUVA02, LPUVA02AC, LPUVA02AV

LPRING02: Base with levelling device and adjustable holder for mounting the LPUVA02 in an 
inclined position.

LPS6: Kit for the installation of LPS6.1).The kit includes: 750 mm mast (HD2003.83.1), base 
fitting (LP S6.04), graduated support plate (LP S6.01), bracket for pyranometers (LP 
S6.03). On request,HD9007T29.1 bracket for HD9007 or HD32MTT.03.C

HD978TR3: Configurable signal converter amplifier with 4...20mA (20...4mA) output. Input 
range -10...+60mVdc. Standard configuration 0...20mVdc. Minimum measuring 
range 2mVdc. 2- DIN modules for 35mm rail. Configurable with HD778 TCAL

HD978TR5: Configurable signal converter amplifier with 4...20mA (20...4mA) output. Input 
range -10...+60mVdc. Standard configuration 0...20mVdc. Minimum measuring 
range 2mVdc. Configurable with HD778 TCAL. Container for Wall mount installation.

HD978TR4: Configurable signal converter amplifier with 0...10Vdc (10...0Vdc) output. Input 
range -10...+60mVdc. Standard configuration 0...20mVdc. Minimum measuring 
range 2mVdc. 2- DIN modules for 35mm rail.. Configurable with HD778 TCAL

HD978TR6: Configurable signal converter amplifier with 0...10Vdc (10...0Vdc) output. Input 
range -10...+60mVdc. Standard configuration 0...20mVdc. Minimum measuring 
range 2mVdc. Configurable with HD778 TCAL. Container for Wall mount installation.

HD778TCAL: Voltage generator in the range -60mVdc…+60mVdc, controlled by PC through 
the RS232C serial port, DELTALOG-7: software for setting K, J, T , N thermocouple 
transmitters and HD978TR3, HD978TR4, HD978TR5, HD978TR6 converters.

Fig. 4

Fig. 3
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LPUVB02

The LPUVB02 radiometer measures the global irradiance in the UVB spectral region on a flat 
surface (Watt/m2). In particular, the instrument’s spectral sensitivity is centered at 305nm with 
a 5nm band width (FWHM). The global irradiance is the sum of the direct solar irradiance 
and the sky diffuse irradiance on a surface parallel to the ground. In contrast to the visible 
spectrum where the direct component prevails over the diffuse component, in the UVB spectral 
region light is strongly diffused by atmosphere and thus the two components are equivalent. 
Therefore it is of primary importance for the instrument to be capable of measure both 
components accurately.
The LPUVB02 probe is typically used in the following sectors:
•	 Monitoring the ozone layer. Indeed, the radiation around 295nm–315nm is strongly

absorbed by ozone located in the stratosphere, therefore each small variation of the ozone 
layer corresponds to an increase or decrease of the radiation reaching the ground.

•	 Effects of UVB radiation (the most harmful to human health) on living beings.
•	 UVB radiation measurement in work spaces.
The LPUVB02 radiometer needs power to function. Power is required to amplify the weak
signal generated by the photodiode. Indeed, the radiometer is a current/voltage amplifier
(transimpedance amplifier). This choice measures sun-produced UVB irradiance. Indeed, the
need to use sophisticated filters (partially attenuating the signal concerned) and the relatively 
weak sun-produced irradiation in this spectral area, in the best case, make the photodiode-
generated current in the order of hundreds of pAmpere. So it is not possible to use cable
meters or tens of meters long as the noise might be greater than the signal itself. Therefore
the signal must be amplified.
LPUVB02 is robust and is manufactured to operate for long periods without maintenance (if
powered correctly). This characteristic makes it suitable for location in meteorological stations.
A platinum-resistance thermometer (Pt100) is inserted inside the LPUVB02 in order to control 
its temperature. Internal temperature must remain within its functioning range, otherwise
measurements could be affected by higher systematic errors than those asserted in the
manual. Exposure to temperature higher than +60°C can alter the interferential-filters spectral 
characteristics.

Working Principle
The LPUVB02 radiometer is based on an innovative solid state photodiode, the spectral 
response of which was adapted to that desired by using special interferential filters. In 
particular, the used photodiode and filters have exceptional stability characteristics, both for 
temperature and through time. This allowed manufacturing of an instrument that does not 
need heating, thus reducing energy consumption.
Particular attention has been given to filter design so as to make the instrument completely 
blind to wavelengths outside the concerned pass-band. The solar energy within the 
302nm...308nm spectral band is only 0.01% of the total energy from the sun reaching Earth’s 
surface. The relevant spectral response curve is shown in Fig. 1A (in linear scale) and Fig. 1B 
(in logarithmic scale).

The LPUVB02 is provided with a 50mm-external-diameter dome in order to supply a suitable 
protection of the sensor to the atmospheric agents. Quartz was chosen due to its optimum 
transmission in the UV range.

The response in accordance with the cosine law has been obtained thanks to the particular 
shape of the diffuser and of the housing. The departure between a theoretical response and 
the measured one is shown in the Fig. 2.
The excellent relation between the response of the LPUVB02 and the cosine law allows to use 
the instrument also when the sun has a very low raising (the UVB diffuse radiation increases as 
the sun is leaving the zenith, therefore the error on the direct radiation, owing to the imperfect 
response according to the cosine law, becomes negligible referred to the measurement of the 
global radiation).

LPUVB02
RADIOMETRIC PROBE FOR ENVIRONMENTAL USE

Fig. 1A

Fig. 1B

Fig. 2
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8- check that the cartridge is screwed tightly (if not, the silica-gel life will be reduced)
9- position the shade disk and tighten it with the screws
10- the radiometer is ready for use

 Fig. 3 shows the operations necessary to fill the cartridge with the silica-gel crystals.

• The LPUVB02 has to be mounted in a readily accessible location to be able to provide for a 
periodic cleaning of the external dome and for the maintenance. Check also that no building, 
construction, tree or obstruction exceeds horizontal plane where the radiometer lays. If this is 
not possible, select a site where obstructions do not exceed 5 degrees of elevation, in the path 
followed by the sun, between earliest sunrise and latest sunset.
• The radiometer has to be located far from any kind of obstruction, which might throw the
solar radiation (or its shade) on the radiometer.
• The LPUVB02 radiometer is provided with a spirit level for carrying an accurate horizontal
leveling. The adjustment is made by means of two leveling screws that allow to adjust the
radiometer inclination. Use the two 6mm-diameter and 65mm-interaxial-distance holes to
mount the instrument on a plane. Remove the shade disk to access the holes and reposition
it after mounting (see Fig. 4).

• The LPS1 mounting kit (Fig. 5), supplied on demand as an accessory, allows an easy
mounting of the radiometer on a mast. The mast maximum diameter shall not exceed 50
mm. The operator shall take care that the mast height does not exceed the radiometer plane
to avoid measurement errors caused by any reflection or shadow of the mast itself. To fix the 
radiometer to the mounting bracket, remove the shade disk loosening the three screws, fix the 
radiometer and mount the white shade disk again.
• It’s suggested to thermally isolate the radiometer from its mounting brackets and to check
that the electrical contact with the ground be done properly.

Electrical Connections and Requirements for Electronic Readout Devices
The connections on the output connector are indicated below:
Pin8:	 V+, positive supply voltage for LPUVB02 internal electronics.

7Vdc < V+ <30Vdc
Pin6:	 VoutTemp+, output signal for temperature measurement.

0V (-40°C) < Vout Temp+ < 1V (+60°C)
Pin2:	 VoutUV+, output signal for irradiance measurement in the UVB band.

0V < VoutUV+ < 5Vdc.
Pin1:	 Ground of the two output signals, VoutTemp+, VoutUV+
Pin7:	 Housing.
Pin5:	 Power supply grounding.

• The LPUVB02 has to be connected either to a voltmeter or to a data acquisition system with 
input impedance greater than 10kΩ. Typically, the radiometer output signal, when exposed to 
the sun, does not exceed 1 volt. In order to better exploit the radiometer features, the readout 
instrument should have 0.1mV resolution.

The connection scheme is shown in figure 6.
The UV-resistant cable (supplied on request) has 6 wires plus the braid (screen); the colour 
code is shown in fig. 6.

Maintenance
It is important to keep the outer domes clean to grant the best measurement accuracy. 
Consequently, cleaning the dome more often will give more accurate measurements. Cleaning 
can be carried out using water and standard papers for lens, or, if not sufficient, using pure 
ETHYL alcohol. After using alcohol, clean again the dome with water only. Because of the 
high rise/fall in temperature between day and night, some condensation might appear on the 
radiometer dome. In this case the performed reading is highly overestimated. To minimize 

Fig. 3

Fig. 4

Installation and Mounting of the Radiometer for the Measurement of the Global Radiation
Before installing the radiometer refill the cartridge containing the silica-gel crystals. Silica gel 
absorbs humidity in the dome chamber; in case of particular climatic conditions this humidity 
can cause condensation on the internal side of the dome and then modify the measurement. 
Do not touch the silica gel crystals with your hands and do not wet them while refilling the 
cartridge. Carry out the following instructions in an environment as dry as possible:
1- loosen the three screws that fix the white shade disk
2- unscrew the silica gel cartridge using a coin
3- remove the cartridge perforated cap
4- open the sachet containing the silica gel (supplied with the radiometer)
5- fill the cartridge with the silica-gel crystals
6- close the cartridge with its own cap, paying attention that the sealing O-ring be properly 

positioned and undamaged
7- screw the cartridge to the radiometer body using a coin

Fig. 5
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the condensation growth, the radiometer is provided with a cartridge containing desiccant 
material: Silica gel. The efficiency of the Silica gel crystals decreases in time with humidity 
absorption. Silica-gel crystals are active when their colour is yellow, and they turn white 
when they loose their power. Read the instructions of paragraph 3 on how to replace them. 
Silica gel typical duration goes from 2 to 6 months depending on the environment where the 
radiometer works.
We recommend to calibrate the instrument annually. Calibration can be performed by Delta  
OHM Metrological Laboratories, or by connecting it to an identical instrument calibrated with 
reference to a Primary Metrological Institute having a known calibration factor.

Calibration and Measurements
The radiometer S sensitivity (or calibration factor) allows to determine the irradiance by 
measuring a signal in Volts generated by the internal amplification circuit. It is possible 
that an offset be present on the output signal of some fractions of millivolts (0.3...0.4mV), 
in which case it is also recommended that the data be acquired at night and subtract the 
night-measurement offset from the performed measurements. Once the difference of potential 
(VoutUV+) has been measured at the ends of the resistance, the Ee irradiance is obtained 
applying the following formula:

E
e= [VoutUV+] / S

where:
Ee: is the irradiance expressed in W/m2,
VoutUV+: is the difference of potential measured by the multimeter and expressed in V,
S: is the calibration factor in V/(W/m2), shown on the radiometer label (and mentioned 

on the calibration report).
In the presence of a possible offset of OF Volts, the previous calculations must be modified 
as follows:

E
e= ([VoutUV+] - OF)/S

Similarly, to know the instrument internal temperature once the “VoutTemp+” voltage in volts 
is known, we get:

T=100⋅ [VoutTemp+] - 40  °C

Supposing a voltage VoutTemp+=0.532V is read, the previous formula gives the radiometer 
internal temperature:

T=(100 • 0.532) - 40 °C =13.2 °C

Radiometers are individually calibrated at factory. Calibration is carried out by measuring the 
radiometer-produced output signal when hit by a parallel and homogeneous light-beam of 
304nm monochromatic light.
Note: currently no international calibration standards for this type of radiometer exist; 
therefore, the calibration coefficient only makes sense if the procedure followed to 
obtain it has been specified. Therefore the user has to consider that the same radiometer 
calibrated with different procedures can have different sensitivity factors, as explained 
in the article “Source of Error in UV Radiation Measurements”, T. C. Larason, C. L. 
Cromer issued in the “Journal of Research of the National Institute of Standards and 
Technology” Vol. 106, Num. 4, 2001. 

Technical characteristics

UV MEASUREMENT
Typical sensitivity:	 ≈5V/(W/m2)
Response time: 	 <0.5 sec (95%)
Min. load impedance: 	 10 kΩ
Measurement range: 	 0...1 W/m2

Viewing range: 	 2π sr
Spectral range: 	 305nm Peak

302.5nm...307.5 nm (1/2)
301nm...309 nm (1/10)
297.5nm...311.75nm (1/100)
292.5nm...316.255nm (1/1000)

Working temperature: 	 -40 °C...+60 °C
Response according to the cosine law: 	 < 8 % (between 0° and 80°)
Long-term instability (1 year): 	 <±3 %
Non linearity: 	 <1 %
Response according to temperature: 	 < 0.01%/°C

TEMPERATURE MEASUREMENT
Measurement range	 -40°C...+60°C
Accuracy ±0.2°C
Min. load impedance:	 10 kΩ

POWER SUPPLY
Vdc+	 7...30 V DC
Typical consumption:	 3 mA
Dimensions:	 Fig. 4
Weight:	 0.90 Kg.

ORDERING CODES:
LPUVB02: Radiometer for outdoor measurements, complete with LPSP1 protection, 2 spare 

sachets with silica gel crystals, bubble level, 8-pole M12 connector and Calibration 
Report. Cable has to be ordered separately.

LPS1: Mounting kit for LPUVB02: bracket for attachment to a mast, including fasteners and 
leveling screws

LPSP1: UV resistant plastic shade disk (BASF LURAN S777K).
LPSG: Desiccant sachet with silica gel crystals, complete with inner O-ring and cap.
LPG: Packet with 5 silica gel spare cartridge.
CPM12AA 8.2: 8-pole UV resistant cable L=2 m.
CPM12AA 8.5: 8-pole UV resistant cable L=5 m.
CPM12AA 8.10: 8-pole UV resistant cable L=10 m.
LPRING02: Base with levelling device and adjustable holder for mounting the LPUVB02 in an 

inclined position.
LPS6: Kit for the installation of LPS6.1).The kit includes: 750 mm mast (HD2003.83.1), base 

fitting (LP S6.04), graduated support plate (LP S6.01), bracket for pyranometers (LP 
S6.03). On request,HD9007T29.1 bracket for HD9007 or HD32MTT.03.C

WIRING DIAGRAM LPUVB02
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LPUVB02
Connector Function Color

1 Signal GND Red
2 V out UV (+) Blue
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HD2021T...

The series of transmitters HD2021T… allow to convert photometric and 
radiometric quantities, such as illuminance (Lux) and irradiance (W/m2) in the 
UVA, UVB, UVC spectral regions and in the 400 ... 1050nm band, into a 0 ...10Vdc 
voltage signal. The 0 ... 10 V output voltage (0...1V, 0...5V, 4...20mA available 
upon request for orders of minimum 5 units) is factory calibrated according to 
the full scale range specified at the time of order. The wide range of applications 

of the HD2012T… transmitters include: 
• Control of illuminance (HD2021T…) in offices, manufacturing plants and
production areas, commercial sites, theatres, museums, sports facilities,
roadway lighting, tunnels and nursery-gardening systems.
• Control of solar radiation in the 400nm...1050nm spectral band (HD2021T1).
• Control of the irradiance emitted by the tanning lamps in the UVA (HD2021T2)
and UVB (HD2021T3) spectral regions, as well as control of the efficiency of
filters in devices using high pressure lamps.
• Control of the efficiency of the lamps used in sewage treatment plants, where
UVC (HD2021T4) band irradiance has to be constantly monitored. 
The series of transmitters HD2021T... is suitable to be installed either
indoor and outdoor (Protection: IP66). In case of measurements of extremely
intense light sources, the transmitter sensitivity can be reduced upon request. 
The HD2021T… series use filters and photodiodes especially studied to adjust 
spectral response to a specific region of interest.

INSTALLATION OF THE TRANSMITTERS
Once identified the installation location, provide the electric connections inside 
the transmitter. Unscrew the four screws on the transmitter cover, lift the cover, 
the inside of the transmitter is as in Figure 1.
The terminal, easily identifiable, is equipped with three terminals with the 
following letters:
GND ➔ is the mass to which the power supply and the output signal are referred
+Vdc ➔ is the head connected to the positive pole (if a DC power supply is used)
Vlux (output) ➔ is the output of the system to be connected to the positive pole
of a multimeter or to a data acquisition system.

The sample below shows the installation of illuminance HD2021T transmitter for 
monitoring lamps intensity. For this kind of applications, the HD2021T transmitters 
are generally installed on ceilings, close to the area where illuminance needs to 
be monitored (figure 2). By means of a reference Luxmeter (ex. HD2102.1 o 
HD2102.2 with the probe LP471PHOT) previously placed in the operating area, 
act on the HD2021T potentiometer up to obtain the reference value desired. The 
output of the HD2021T is suitable to control several adjustable power supply 
units at the same time.

HD2021T…
TRANSMITTERS FOR ILLUMINANCE AND IRRADIANCE
MEASUREMENTS.
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- Potenziometro di regolazione della 
sensibilità. 

- Sensitivity potentiometer. 
- Potentiomètre de réglage de la sensibilité. 
- Potentiometer zur Emp�ndlichkeitsreglung. 
- Potenciómetro de regulación de la 

sensibilidad. 

Connettere lo schermo del cavo a GND 
Connect the cable shield to GND 
Relier la protection du câble à CND 
Kabelschirm ist mit GND zu verbinden 
Conectar  la armadura del cable a GND 

Segnale di uscita 
Output signal 
Signal de sortie 
Ausgangssignal 
Señal de salida 

Vac/dc 

Power 
Supply 

H D 2 021T 

LAMPADE 
LAMPS 
LAMPES 
LAMPEN 
LÁMPARAS 

- Foro di accesso per la regolazione della 
sensibilità. 

- Access hole for sensitivity adjustment. 
- Ouverture d’accès pour le réglage de la 

sensibilité. 
- Zugang zur Emp�ndlichkeitsregelung 
-  Ori�cio de acceso para la regulación de la 

sensibilidad. 



HD2021T HD2021T1 HD2021T2 HD2021T3 HD2021T4

Sensor
Photodiode

Si
Photodiode

Si
Photodiode

GaP
Photodiode

SiC
Photodiode

SiC

Spectral range Curve V(λ) 450 ... 1050 nm UVA UVB UVC

Measure Photometric Radiometric

Viewing angle Corrected in accordance with the Cosine law

Measurement range see table A - B - C

mV/lux mV/(mW/m2) mV/(mW/m2) peak 360 nm mV/(mW/m2) peak 305 nm mV/(mW/m2) peak 260 nm

Output signal 0 ... 10 V (0 ... 1 V, 0 ... 5 V minimum order 5 pcs) 4 ... 20mA

Power supply
16 ... 40 Vdc or 24 Vac, for 0 ... 10 V output

10 ... 40 Vdc or 24 Vac for 0 ... 1 V, 0 ... 5 V output  - 10 ... 40 Vdc for 4 ... 20 mA output

Power consumption 10 mA

Working temperature -20 ... +60 °C

Electrical protection Protected against polarity inversions

Maximum dimensions 58 mm x 65 mm x 52 mm

Degree of protection IP 66

Maximum cable length 150 m with output 4...20mA – 10m with the voltage outputs

TECHNICAL SPECIFICATIONS

5 8 .0  m m 

65
 . 0

  m
 m

 

35 . 0  m m 1 7 .0  m m 4 6 .5  m m 

3 5
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  m
 m

 

4. 5  m m
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DIMENSIONS:
HD2021T, HD2021T1, HD2021T2, HD2021T3, HD2021T4

ORDERING CODES:
* The full scale value has to be selected in the fields A, B, C 

MODEL A B C X

HD2021T 0.02...2 klux 0.2...20 klux 2...200klux

Other ranges 
available upon 

request for at least 5 
pcs per order

HD2021T1 0.2...20 W/m2 2...200 W/m2 20...2000 W/m2

HD2021T2 0.2...20 W/m2 2...200 W/m2 20...2000 W/m2

HD2021T3 2...200 W/m2 20...2000 W/m2

HD2021T4 2... 200 W/m2 20...2000 W/m2

** For voltage output 0...10V, please indicate: V
    For current output 4...20mA, please indicate: A 

i.e. HD2021TBA: Transmitter for illuminance range 0,2...20klux, Output 4...20mA
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HD2021T7, HD2021T6

HD2021T7
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 
(>50m), it is necessary to use the current output version.
The HD2021T7 transmitter has IP67 protection. 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: 2000cd/m2 or 
20000cd/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°.

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 atmospheric luminance (Latm) can be calculated from the table E2.2 of UNI 
11095 (2011) standard or measured with the HD2021T7.2 probe.
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 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 

HD2021T7, HD2021T6
DEBILITATING LUMINANCE PROBE,
LUMINANCE 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°).

Figure 3. HD2021T7 Relative angular response 

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.

Figure 4. Connection diagram for HD2021T… with voltage output

Figure 5. Connection diagram for HD2021T… with current output

ORDERING CODES:

Output Measurement range Power 
supply

Spectral
response

HD2021T7.AV
0...10 V

0...2000 cd/m2

16...40 Vac/dc V(λ)

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

HD2021T7x.V/A: For a minimun order of 5 pcs, ranges upon request are avai-

lable.
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HD2021T6
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 (>50m), the current 
version is required.
The protection degree of the transmitter HD2021T6 is IP67. 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) 145mm x 58 mm x 65mm

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

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.

ORDERING CODES:

Model Output Measurement range Power supply Spectral
Response

HD2021T6.AV

0...10 V

0...2000 cd/m2

16...40 Vac/dc V(λ)

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

HD2021T6x.V/A: For a minimun order of 5 pcs, ranges upon request are avai-

lable.
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CP24H

SWD05

VTRAP20

HD2402

The HD2402 is a portable photo-radiometer data logger for the measurement of non-
coherent optical radiation in compliance with the European Directive 2006/25/EC and 
the legislative decree n. 81 of April 9th 2008.
The instrument is equipped with a series of sensors to cover different spectral portions and a 
small laser suitable to indicate the analyzed source.
The various sensors work in the following spectral ranges:
• Photometric sensor for measuring illuminance (lux meter) in the spectral range 380...780 nm.
• Radiometric sensor for the UV band (220...400 nm) with spectral weighting factor S(λ).
• Radiometric sensor for UVA band (315...400 nm).
• Radiometric sensor for the band 400...700 nm (blue) with spectral weighting factor B (λ).
• Radiometric sensor for the IR band (700...1300 nm) with spectral weighting factor R(λ).
• Thermopile sensor for the measurement of irradiance in the infrared spectral range 

400...2800 nm.
The HD2402 can be power supplied either by the connection to a PC, receiving power supply 
directly from the USB port of the PC, or by an external power supply with USB output (code 
SWD05). The connection cable CP24H is equipped with an M12 connector on the instrument 
side and a USB type connector for the PC side or to the power supply SWD05 side. 
By using the software DeltaLog13 from the version 1.0.1.0 and a PC, the HD2402 can 
be configured (calendar, date, time, starting time and duration of the logging) as well as 
performing the download and the analysis of the data stored and the acquisition of data in real 
time. Once configured, the data logger can be disconnected from the PC and connected to its 
external power supply for the acquisition and storage of data according to the programmed 
settings.

Instrument specifications
Instrument
Dimensions
(Length x Width x Height)	 69x69x155 mm

74x74x155 mm with protective shell
Weight	 500 g
Materials	 Aluminium alloy
Protective shell 	 Rubber

Operating conditions
Working temperature	 -5 … 50°C
Storage temperature 	 -25 … 65°C

Working relative humidity	 0 … 85% RH no condensation
Protection degree	 IP 64

Power supply
Power adapter (cod. SWD05)	 5Vdc/1A

Stored data security unlimited

Serial interface:	 output for connection to the PC by using 
the USB cable CP24H

Storage capacity: 	 96,000 recordings, corresponding to
approximately 26 hours of continuous
data acquisition.

Storage interval: 	 fixed at 1 second.

Measuring ranges
Measurement of the illuminance in the 
spectral range 380...780 nm
1.0 ... 399.9 lux
0.010·103 ... 3.999·103 lux
0.10·103 ... 39.99·103 lux
1.0·103 ... 399.9·103 lux

Measurement of the UV radiation in the 
spectral range 220...400 nm with
spectral weighting factor S(λ)
0.10·10-3 ... 39.99·10-3 W/m2

1.0·10-3 ... 399.9·10-3 W/m2

0.010 ... 3.999 W/m2

0.10 ... 39.99 W/m2

Measurement of the ultraviolet radiation 
in the spectral UVA range (315...400 nm)
0.010 ... 3.999 W/m2

0.10 ... 39.99 W/m2

1.0 ... 399.9 W/m2

0.010·103  ... 3.999·103 W/m2

Measurement of the radiation in the spectral 
range 400...700 nm (blue) with
spectral weighting factor B(λ)
1.0·10-3 ... 399.9·10-3 W/m2

0.010 ... 3.999 W/m2

0.10 ... 39.99 W/m2

1.0 ... 399.9 W/m2

Measurement of infrared radiation in the 
spectral field 700...1300 nm, with
spectral weighting factor R(λ)
0.010 ... 3.999 W/m2

0.10 ... 39.99 W/m2

1.0 ... 399.9 W/m2

0.010·103 ... 3.999·103 W/m2

Measurement of infrared radiation, spectral 
range 400...2800 nm
0.010·103 ... 3.999·103 W/m2

HD2402
INCOHERENT OPTICAL RADIATION MONITORING

ORDERING CODES:
HD2402: Multi-sensor instrument, data logger, for measuring noncoherent optical radiation. 

Equipped with: DeltaLog13 software downloadable from Delta OHM website, to 
download, monitor and process the data on a personal computer, hardware key CH20-
ROA to enable the software, CP24H connection cable, SWD05 external power supply, 
VTRAP20 tripod, manual, carrying case.

Accessories:

CH20-ROA: Hardware key for PC with Windows® operating systems. Inserted into a USB port 
enables the use of PC software DeltaLog13 with the instrument HD2402.

CP24H: Connection cable to a PC or to the external power supply. M12 connector on the 
instrument side and USB type A- connector on the PC / Power Supply side.

SWD05: Stabilized external power supply 100...240Vac/5Vdc-1A. Output with USB connector 
type A.

VTRAP20: Tripod to fix the instrument, maximum height 270 mm.



HD30.1
SPECTRORADIOMETER DATA LOGGER

The HD30.1 is an instrument made by Delta Ohm for the spectral analysis of light in 
the visible range and ultraviolet.
The instrument has been designed by combining the maximum flexibility of use, cost 
reduction and ease of use.
It consists of two elements connected together by a cable: the data logger-indicator 
HD30.1 and the measurement sensors HD30.S1 (spectral range between 380nm-
780nm) and HD30.S2 (spectral range between 220nm-400nm).

The datalogger-indicator HD30.1, based on the Linux operating system, makes 
processing and data management (fig. 1). It has a large touch screen color display, 
which allows for an easy implementation of the measures, as well as their display 
and storage (fig. 2). The spectra and the derived parameters can be saved both in the 
internal memory (150MB) and in the external memory (micro-SD card or USB key). 
The export format is compatible with the most common programs for the analysis 
and processing of data. In addition to the data backup, the software allows to save 
images of the graphs.

The main quantities of photo-radiometric interest are calculated from the HD30.1 by 
the supplied software.
The analyzed spectral range varies depending on the sensor used to measure:
Visible spectral region (380nm-780nm) by means of the sensor HD30.S1,
Ultraviolet spectral region (220nm-400nm) by means of the sensor HD30.S2.
The measuring sensors are interchangeable and calibrated (the calibration file is 
stored within each probe).

The sensor HD30.S1 analyzes the visible spectral range (380nm-780nm) and calcu-
lates the following photo-colorimetric quantities:
Illuminance [lux], Correlated Color Temperature CCT [K], Trichromatic Coordi-

nates [x,y] (CIE 1931) or [u’,v’](CIE1978), CRI (color rendering index, R1…R14, Ra) 
, PAR [µmolfot/sm2].

Fig. 1
The sensor HD30.S2 analyzes the ultraviolet spectral band (220 nm-400 nm) and 
calculates the following radiometric quantities:
UVA irradiance (W / m2), UVB irradiance (W / m2) and UVC irradiation (W / m2) 

Fig. 2 

Both sensors have an optical input equipped with a new generation diffuser that op-
timizes the response according to the cosine law and does not introduce any spectral 
deformation.
The data relating to the calibration of each probe are stored in the permanent memory 
and are read by the indicator. 

The system works with internal batteries (rechargeable, 3.7V, 6.6Ah) or connected to 
the external power supply (SWD06), which has the dual function of powering the unit 
and charging the battery.

Imput probe HD30.S1- HD30.S2 ON/OFF

USB MicroSD Card

MiniUSB Ethernet Battery charger power supply

HD30.1



The battery life while the instrument is working is approximately 10 hours, which may 
increase in particular conditions of use.

APPLICATIONS
Data logger-indicator HD30.1 with the probe HD30.S1 (visible):
In recent years in the lighting field, we are witnessing the advent of LED lighting. The 
advantages from the point of view of energy compared to conventional systems is not 
in doubt, even if the performance in terms of color rendering (CRI) are not uniform be-
tween different production batches and may vary from manufacturer to manufacturer. 
With traditional light meters you can just check the level of illuminance [lux] but not 
the quality of the illumination produced.
Therefore it is necessary to accurately control the colorimetric characteristics of the 
sources installed in order to evaluate not only the quantity but also the quality.
In the industrial environment, a high color rendering reduces the fatigue of visual 
field and, in cosmetics, a high color rendering is needed to enhance the quality of 
the exhibits. 
Even more important is the control of the spectrum of the sources installed in the 
museum environment where the quality of lighting has the dual task of ensuring the 
optimum viewing of the exhibits (high CRI) and a low emission of blue-violet light that 
may degrade the materials of the exhibits.
Some neonatal therapies are based on lamps that emit blue light, the appropriate 
level of radiation can be measured by using the HD30.1. In this case, the light emitted 

out of the useful spectral band not only decreases the effectiveness of the therapy 
but can be harmful.

Data logger-indicator HD30.1 with the probe HD30.S2 (ultraviolet):
The ultraviolet light is used in the most various industrial and civil sectors. Quite often 
it is not enough to know the total emission of the source, but it is crucial to know how 
this light is distributed in the spectrum. This is because many processes (sterilization, 
polymerization and others) are very sensitive to the wavelength of the incident light 
and not only to its intensity.
In the medical field, some diseases of the skin are treated with the use of UV lamps 

Sensor HD30.S1, Sensor HD30.S2



(UVB), also in this case not only the intensity of light that reaches the skin is important but also its wavelength.

Specifications

MODELLO HD30.1 + HD30.S1 HD30.1 + HD30.S2

Sensor  CCD linear (2048 elements) CCD linear (2048 elements)
Spectral Field 380 nm – 780 nm 220 nm – 400 nm
Type of spectrometer Based on diffraction grating in transmission
Numerical Aperture 0.16
Inlet Slit 125µm 70µm
Band-pass 4.5nm 2.5 nm
Wavelength accuracy 0.3 nm
Reproducibility of the wavelength 0.1 nm
Averaging Time From  1ms  to  4 s 
Averaging Mode Automatic/manual
Diffused Light <0.03% <0.03%

Measuring Mode
Spectral Irradiance, Irradiance, Illuminance [lux], PAR , Correlated 
Colour Temperature, Trichromatic coordinates CIE 1931 (x,y) & CIE 

1976 (u’,v’),CRI, Spectral Transmittance

Spectral Irradiance, UVA Irradiance, UVB Irradiance, UVC Irradiance, 
Spectral Transmittance

Type of Measure
Single, single acquisition with data backup - Continue, continuous acquisition with data backup

Monitor, acquisition continues without saving data - Logging, acquisition at time intervals
(from 3min to 60min) with data backup

Optical input dimensions
(opaline quartz diffuser)

Φ 11.8 mm

Cosine correction By means of opaline quartz diffuser (3mm) By means of opaline quartz diffuser (2mm)
Calibration Halogen Standard Lamp Deuterium Standard Lamp
Working field Illuminance 5-70000 lux

Uncertainty

Spectral Irradiance	 ± 5%
Illuminance	 ± 4%
PAR	 ± 4%
CCT	 ± 45K
x,y	 ± 0.002
CRI	 ± 1.5

Spectral Irradiance	 ± 15%
UVA Irradiance	 ± 6%
UVB Irradiance	 ± 8%
UVC Irradiance	 ± 10%

Operating System Linux
Display 4.3” touch screen (480x272 pixel)
Data Storage Internal (150 MB), micro SD card, USB key (not supplied)
PC connection via Ethernet cable, via mini USB connector. 

Power Supply
Rechargeable 6600 mA/h battery Li-po, 3.7V or external 

power supply SWD06 (6Vdc)

Exported data format 
Compatible with the best known management software

/data analysis
Dimensions/weight of the indicator 
HD30.1

135x 156 x H 42 mm
440 g

Dimensions/weight of the probe
75x150x H74, cable length 1.5m

370 g
Working temperature 0°C-40°C

Upgrade automatic via internet
ORDERING CODES:
HD30.1: Datalogger-indicator with 4.3’’ color touch-screen display, 4GB micro SD 

card, 6600 mA/h lithium-polymer (Li-po) rechargeable battery, power supply/
battery charger SWD06, carrying case and CD with User’s Manual 

HD30.S2: probe for measuring the ultraviolet spectral range (220nm-400nm).
HD30.S1: probe for measuring the visibile spectral range (380nm-780nm).
HD30.1K: Kit including HD30.1 Data Logger, HD30.S1 probe and HD30.S2 probe.

ACCESSORIES
SWD06: power supply/battery charger for HD30.1
BAT30: 6600mA, 3.3V replacement battery for HD30.1,
Micro SD: 4GB Micro SD card 
VTRAP20: Tripod to be fixed to instrument, max height 270mm

CALIBRATION REPORTS
VCERT-L27: Calibration of spectral irradiance between 380 nm and 800 nm, carried 

out by measuring the irradiance produced by a reference halogen lamp.
VCERT-L28: Calibration of spectral irradiance between 200 nm and 400 nm, carried 

out by measuring the irradiance produced by a reference deuterium lamp.



ACCREDIA LAT N° 124 laboratory 
photometry/radiometry measurements



Permanent Laboratory	 ACCREDITATION TABLE

Quantity Instruments to be
calibrated

Measuring range Measuring conditions Uncertainty

Illuminance Lux meters 2,5 ÷ 4000 lux 2 %

Luminous
Intensity

Incandescence lamps 1 ÷ 3000 cd 2,7 %

Luminance Luminance meters 1 ÷10000 cd m-2 3,2 %

Correlated tempe-
rature colour

Incandescence lamps 2200 a 3300 K 50 K

Spectral Radiance Source (4·10-5 ÷ 3·100) W·m-2·sr-1·nm-1

(4·10-5 ÷ 3·100) W·m-2·sr-1·nm-1

da 300 a 400nm
da 400 a 800nm

5 %
4,4 %

Spectral
Irradiance

Source

UV-A Radiometers
UV-B Radiometers
UV-C Radiometers

(1·10-5 ÷ 1·100) W·m-2·nm-1

(1·10-5 ÷ 1·100) W·m-2·nm-1

(1·10-5 ÷ 1·100) W·m-2·nm-1

(1·10-5 ÷ 1·100) W·m-2·nm-1

(1·10-5 ÷ 1·100) W·m-2·nm-1

(1·10-5 ÷ 1·100) W·m-2·nm-1

1 ÷ 50 W·m-2

1,2W/m²
1,5W/m²

(200 ÷ 250) nm
(250 ÷ 300) nm
(300 ÷ 350) nm
(350 ÷ 400) nm
(400 ÷ 700) nm
(700 ÷ 800) nm

(365) nm
(311) nm
(254) nm

10%
7,0%
4,4%
3,8%
3,2%
3,6%

5,0%
6,6%
7,2%

Spectral
Sensitivity

Detectors (1·10-2 ÷ 1·101) A·W-1 
(1·10-3 ÷ 1·101) A·W-1 
(1·10-4 ÷ 1·101) A·W-1 
(1·10-4 ÷ 1·101) A·W-1 
(1·10-4 ÷ 1·101) A·W-1 
(1·10-4 ÷ 1·101) A·W-1 
(1·10-4 ÷ 1·101) A·W-1 

(200 ÷ 240) nm
(240 ÷ 375) nm
(375 ÷ 920) nm
(920 ÷ 1000) nm
(1000 ÷ 1100) nm
(1100 ÷ 1550) nm
(1550 ÷ 1650) nm

6,6%
3,7%
1,9%
2,0%
2,2%
2,0%
2,6%

Solar irradiance 
sensitivity

Pyranometers Normal irradiance
from 450 to 550 W/m2

2,6%

(*)The uncertainty of measurement is stated as expanded uncertainty corresponding to a confidence level of 95% and is obtained by multiplying 
the

uncertainty by the coverage factor k specified.

Calibration according to ISO 9847:1991 regulation (IIc method)

Laboratory LAT N° 124
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Which Pyranometers do we
produce?

Delta OHM pyranometers are the result of our own 
R&D department. 
‘High quality, high technology, high standard’, a 
leading motto that in the years has been taken into 
consideration while developing the full range of our 
pyranometers. 
The whole range complies with the requirements of 
ISO 9060:1990, with the International Standard set 
by WMO (World Meteorological Organization) and 
are traceable to the PMOD/WRC Institute in Davos, 
Switzerland.
Delta OHM has a wide range of Pyranometers: 
Secondary standard, First class and
 Second class are all covered. 

What is a Pyranometer?

According to the WMO 'Guide to 
Meteorological Instruments

and Methods of Observation', a pyranometer 
is a device for measuring global solar 

radiation from a solid angle of 2 π sr into a 
plane surface and a spectral range from 300 

to 3000 nm. 
The term global solar radiation refers to the 

total amount of solar energy received by 
the earth's surface (expressed in W/m2). This 

includes both direct radiation that passes 
directly through the atmosphere to the 

earth's surface and diffuse sky radiation that 
is scattered in the atmosphere.

LPPYRA10 
Secondary Standard

LPPYRA02 
First Class

LPPYRA03
Second Class

 
WMO ISO

9060
6 years 

warrenty



Where to use these devices?

Nowadays solar radiation has an enormous impact on 
our lives. Meteorology, climate research, hydrology, 
environmental analysis, agriculture, material testing. 
Directly or indirectly solar radiation on Earth's surface has 
an influence in all these application fields and colleting 
these data has become fundamental.

Furthermore, one of the most promising renewable 
energy is solar energy. The enormous market growth in 
photovoltaics during the 21 st century has revived the 
research and expansion in the solar industry, including 
the maintenance of existing plants. The utmost precision 
is required to get maximum yield from sun energy. 
Monitoring and maintenance are a key for ensuring 
the productivity of the photovoltaic system. The right 
pyranometer has to be chosen depending on the size of 
the plants.

What are the benefits of our pyranometers?

√ Buy experience:
Delta OHM supplies Pyranometers to the market since over 20 years

√ Buy efficiency:
our Pyranometers are easy to set up and quick to install

√ Buy accuracy:
we supply each Pyranometer with an individual calibration report

√ Buy the best:
our Pyranometers are the only ones on the market with 6 years warranty

How does a pyranometer work?

The operating principle of a pyranometer is based on the temperature difference 
of two surfaces. The sensor is based on a thermopile protected by a glass dome. 
That allows the pyranometer to operate in any weather condition and to be 
placed anywhere, from the desert to the South Pole. 



Technical 
Specifications LPPYRA10 LPPYRA02 LPPYRA03

WMO/ISO Classification Secondary standard First Class Second Class

ISO 9060:2018*
Spectrally flat

***
Spectrally flat

**
Spectrally flat

*
Typical sensitivity 6 to 11 μV/(W/m²) 6 to 12 µV/(W/m2) 5 to 15 µV/(W/m2) 

Impedance 5 Ω ÷ 50 Ω 33 Ω ÷ 45 Ω 33 Ω ÷ 45 Ω

Measuring range 0-4000 W/m² 0 ÷ 2000 W/m2 0 ÷ 2000 W/m2

Viewing field 2π sr 2π sr 2π sr

Spectral range (50%) 283 nm ... 2800 nm 283 nm ÷ 2800 nm 300 nm ÷ 2800 nm
Operating and storage 

temperature range
-40 °C ÷ 80 °C -40 °C ÷ 80 °C -40 °C ÷ 80 °C

Weight 0.90 kg 0.90 kg 0.45 kg

ISO 9060 Specifications

Response time 95%  < 5 s < 28 s < 30 s

Ze
ro

 O
ff-

se
t a) Response to thermal

radiation (200Wm-2)
<7 W/m2 15 W/m2 25 W/m2

b) Response to
temperature change 

5K/h
<|±2|W/m2 <|± 4|W/m2 <|± 6|W/m2

Non stability over 1 year <|±0.5| % <|± 1.5|% <|± 2.5|%

Non-linearity <|±0.2| % <|± 1|% <|± 2|%

Cosine response < |±10| W/m2 <|±18|W/m2 <|±22|W/m2

Spectral selectivity < |±3|% <|±5|% <|±7|%
Temperature response 

(-10°C to +40°C)
<1 % < 4 % < 8 %

Tilt response <|±0.2|% <|± 2|% <|± 4|%

Humidity Range 0 to 100% 0 to 100% 0 to 100% 

Mean Time Between Failures > 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 √ √ √ 
(only for passive version)

Warranty 6
(registration required)

6
(registration required)

3

ISO 17025 Certification on request on request on request

*Under approval



LPPYRA10, LPPYRA13

Graph 1: % change of the sensitivity of the pyranometer LPPYRA10 - LPPYRA13 compared to the sensitivity at 

20°C in the temperature range between -20 and 50°C.
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The pyranometers LPPYRA10 and LPPYRA13 measure the irradiance on 
a flat surface (W/m²). The radiation measured is the sum of direct solar 
irradiance and diffuse irradiance (global radiation). LPPYRA13 is equipped 
with an adjustable shadow ring for the measurement of diffuse radiation 
only.
LPPYRA10 and LPPYRA13 are pyranometers classified as “Secondary 
Standards” in accordance with ISO 9060 and according to the publication 
“Guide to Meteorological Instruments and Methods of Observation”, 
eighth edition of WMO 

The pyranometers are available in five versions:

LPPYRA10	 PASSIVE 
LPPYRA10AC	 ACTIVE with 4..20mA CURRENT output
LPPYRA10AV	 ACTIVE with 0..1V, 0..5V, 0..10V VOLTAGE output, to specify 

at the time of ordering 
LPPYRA10S 	 with serial RS485 MODBUS-RTU protocol output
LPPYRA10S12	 with digital SDI-12 output

LPPYRA13	 PASSIVE 
LPPYRA13AC	 ACTIVE with 4..20mA CURRENT output
LPPYRA13AV	 ACTIVE with 0..1V, 0..5V, 0..10V VOLTAGE output, to specify 

at the time of ordering 
LPPYRA13S 	 with serial RS485 MODBUS-RTU protocol output
LPPYRA13S12	 with digital SDI-12 output

WORKING PRINCIPLE

The pyranometers LPPYRA10 and LPPYRA13 are based on a thermopile 
sensor which surface is covered by a matt black paint so to allow the 
instrument not to be selective at various wavelengths. The spectral range 
of the pyranometers is determined by the transmission of the two glass 
domes. The new sensor allows a response time less than the requirements 
of the ISO 9060 standard for classification of Secondary Standard 
pyranometers (response time is generally less than 5 seconds, where ISO 
9060 standard requires a response time less than 15 seconds).
Radiant energy is absorbed/radiated from the surface of the blackened 
thermopile, creating a temperature difference between the centre of the 
thermopile (hot junction) and the body of pyranometer (cold junction). 
The temperature difference between hot and cold junction is converted 
into Potential Difference thanks to the Seebeck effect.

A second thermopile is mounted inside the instrument and not accessible 
by light. This second thermopile, connected anti-series with respect to the 
sensor exposed to light, reduces the signals of the pyranometers caused 
by sudden temperature changes (thermal shock).

In order to minimize variations of sensitivity according to the temperature, 
the LPPYRA10 and LPPYRA13 are  equipped with a passive compensation 
circuit. The graph 1 shows the typical variation of sensitivity at different 
temperatures.
The deviations are calculated from the measured sensitivity at 20°C.

LPPYRA10 and LPPYRA13 have two concentric domes with external 
diameter of 50mm and 30mm respectively, this to ensure a thermal 
insulation of the thermopile by the wind and reduce the sensitivity to 
radiation heat. The domes protect the thermopile from dust settling on 
the blackened surface, which could affect the spectral sensitivity.

LPPYRA10 - LPPYRA13
SECONDARY STANDARD PYRANOMETER

B AC D

+ + -

-

Thermopile

Thermopile

Case

Discharger

Blue Red White Shield (Black)

LPPYRA10 - LPPYRA13

Temperature
compesation



A B

C D

LP

LPSG

G

Silica-gel
Cartidge

Perforated cap

Filling Closing the 
cartridge

Sealed sachet 
of silica-gel 
crystal

Technical Specifications
Typical sensitivity
- LPPYRA10 - LPPYRA13 6 to 11 μV/(W/m²)
- LPPYRA10AC 
- LPPYRA13AC

4..20 mA (0...2000 W/m²)
4...20mA (0...4000W/m²) on request

- LPPYRA10AV 
- LPPYRA13AV

0..1,5,10V (0...2000 W/m²)
0...1,5,10V (0...4000W/m2) on request

Impedance 5 Ω ÷ 50 Ω
Measuring range 0-4000 W/m²
Viewing field 2π sr
Spectral range (50%() 283 nm ... 2800 nm
Operating and storage 
temperature range -40 °C ÷ 80 °C 

Dimensions: See figure B
Weight 0.90 kg
ISO 9060 Specifications
Response time 95% < 5 s.

Ze
ro

 O
ff.

-s
et a) Response to thermal 

radiation (200Wm-2) <7 W/m2

b) Response to 
temperature change 
5K/h

<|±2|W/m2

Non stability over 1 year <|±0.5| %
Non-linearity <|±0.2| %
Cosine response < |±10| W/m2

Spectral selectivity < |±3| %
Temperature response 
(-10°C to +40°C) <1 %

Tilt response <|0.2| %
Humidity Range 0 to 100%
Mean Time Between Failures > 10 years
Accuracy of bubble level < 0.1°
Ingress Protection (IP) rating 67
Shadow ring for LPPYRA13
Weight 5.90 kg
Diameter 570 mm
Height 54 mm
Basis diameter 300 mm 

50.0 mm

Fixing/mounting hole

65.0 mm

79.0 mm

D 6 mm

165 mm

LPPYRA10AC
LPPYRA10AV

LPPYRA10

HD9906.47

HD9906.46

HD9906.46

10
4 

m
m

Bubble level

HD9906.47

• The pyranometer should be located far from any kind of obstacle that can 
project the reflection of the sun (or shadow) on the pyranometer itself.

• When the pyranometer is used without the white screen should be
positioned so that the cable comes out from the North pole side if you
use it in the NORTH hemisphere, and from the SOUTHERN pole side if you 
use it in the SOUTH hemisphere, according to the ISO TR9901 standard
and other WMO recommendations. In any case, it is preferable to comply 
with WMO/ISO recommendations also when the screen is used.

• For an accurate horizontal positioning, the pyranometer LPPYRA10 and
LPPYRA13 are equipped with a spirit level, which adjustment is by two
screws with lock nut that allows changing the pyranometer inclination.
The fixing on a flat base can be performed by using two 6mm diam. holes 
and 65 mm wheelbase. In order to access the holes, remove the screen
and re-place it back after mounting, see figure B

• In order to facilitate the installation of the pyranometer, Delta OHM
provides on request a range of accessories. The installer must take care
that the height of the mast does not exceed the plane of the pyranometer, 
not to introduce measurement errors caused by reflections and shadows 
caused by the pole. 

• It is better to insulate the pyranometer from its support, while ensuring
that there is a good electrical contact to earth.

INSTALLATION AND MOUNTING OF THE PYRANOMETERS TO MEASURE 
GLOBAL RADIATION: 

Before installing the pyranometers you need to load the cartridge 
containing silica gel crystals (see figure A). The silica gel has the function 
of absorbing the humidity in the dome chamber, which can lead to 
condensation on the inside of the dome walls,  thus altering the measure. 
While loading silica gel crystals, avoid touching it with wet hands. The 
operations to perform (as much as possible) in a dry place are: 
1- unscrew the three screws that fix the white screen
2- unscrew the Silica gel cartridge by using a coin
3- remove cartridge perforated cap
4- open the envelope (included with the pyranometer) containing the

silica gel
5- fill the cartridge with silica-gel crystals
6- close the cartridge with his cap, making sure that the O-ring seal is

positioned correctly
7- screw the cartridge into the body of the pyranometer with a coin
8- make sure that the cartridge is firmly screwed (if not the duration of the 

crystals of silica gel is reduced)
9- place the screen and screw it
10- the pyranometer is ready for use

• The LPPYRA10 and LPPYRA13 have to be installed in a location easily
accessible for periodic cleaning of the silicon window. At the same
time you should avoid buildings, trees or obstacles of any kind exceed
the horizontal plane on which the pyranometer lies. In case this is not
possible it is advisable to choose a location where the obstacles are
lower than 5°.

N.B. the presence of obstructions on the horizontal line significantly 
affects the measurements of direct irradiance.

Fig. A

Fig. B



ELECTRICAL CONNECTIONS AND REQUIREMENTS FOR ELECTRONIC 
READING:

LPPYRA10 and LPPYRA13 are produced in five versions:
LPPYRA10, LPPYRA10AC, LPPYRA10AV, LPPYRA10S, LPPYRA10S12
LPPYRA13, LPPYRA13AC, LPPYRA13AV, LPPYR13S, LPPYRA13S12 

• LPPYRA10 and LPPYRA13 are passive and do not need power.

• Versions LPPYRA10AC, AV, S, S12  and LPPYRA13AC, AV, S, S12 are active
and need power. 
The voltage required is:

10-30 Vdc for the versions AC and AV with 0..1V and 0..5 V output.
15-30 Vdc for the version  AV with 0..10V output.
5-30 Vdc for the version S with RS485 output 
7-30 Vdc for the version S12 with SDI-12 output

• Passive versions as well as versions AC and AV are equipped with 4-pin 
output connector. Versions S and S12 are equipped with 8-pin output 
connector. 

• The (optional) cable, with M12 connector is made in PTFE resistant to 
UV and is provided with 3 wires plus shield, (4 wires plus shield in the S 
versions). 

CONNECTION SCHEME FOR 4-PIN CONNECTOR

LP PYRA 10

Rosso [ ]1

Blu [ ]2

Nero [ ]4

Bianco [ ]3

Uscita sonda = µV/(W/m )2

LP PYRA 10 - SCHEMI DI COLLEGAMENTO

12

3 4 (schermo) Convertitore/Amplificatore
con uscita in  o V mA

Datalogger
o

Rosso [ ]1

Strumento con
ingresso 4...20 mA

Blu [ ]2

Bianco [ ]3

Alimentatore

LP PYRA 10 AC

10...30 Vdc

4...20 mA

Uscita sonda = 4...20 mA

LP PYRA 10 AV

Rosso [ ]1

Blu [ ]2

Nero [ ]4

Bianco [ ]3

Alimentatore

Uscita sonda = 0...1V, 0...5V, 0...10 V

(schermo)

12

3 4

12

3 4

Nero [ ]4
(schermo)

0...1V
0...5V
0...10 V

Strumento con
ingresso

10...30 Vdc per altre versioni
15...30 Vdc per uscita 0÷10V

2
3

1

4

12

3 4

LPPYRA10 - LPPYRA13
Connector Function Color

1 Output positive (+Vout) Red
2 Output negative (-Vout) Blue 
3 Housing White 
4 Cable shield Black 

LPPYRA10AC - LPPYRA13AC
Connector Function Color

1 Positive (Current in) Red
2 Negative (Current out) Blue
3 Housing White
4 Cable shield Black

LPPYRA10AV - LPPYRA13AV
Connector Function Color

1 Output positive (+Vout) Red

2 Output negative (-Vout)
Power supply negative (GND) Blue

3 Power supply positive(+Vdc) White
4 Cable shield Black

CONNECTION SCHEME FOR 8-PIN CONNECTOR

4
5

3
2
1

6

12
3
4 5 6

78

Fixed 8-pole M12 plug Female 8-pole M12 connector 

LPPYRA10S - LPPYRA13S
Connector Function Color

1 Power supply negative (GND) Blue
2 Power supply positive (+Vdc) Red
3 Not connected
4 RS485 A/- Brown
5 RS485 B/+ White
6 Housing Shield (Black)
7 Not connected
8 Not connected

LPPYRA10S12 - LPPYRA13S12
Connector Function Color

1 Power supply negative (GND)
SDI-12 output negative

Blue

2 Power supply positive (+Vdc) Red
3 Not connected
4 Not connected
5 SDI-12 output positive White
6 Housing Shield (Black)
7 Not connected
8 Not connected

•	 LPPYRA10 and LPPYRA13 are connected to a millivoltmeter or to a data
acquisition system. Typically, the signal from the pyranometer does not 
exceed 20 mV. In order to take full advantage of the pyranometer, the 
recommended resolution of the reading instrument is 1µV.

LP PYRA 10

Red [ ]1

Blue [ ]2

Black [ ]4

White [ ]3

Probe output = µV/(W/m )2

LP PYRA 10 - SCHEMI DI COLLEGAMENTO

12

3 4 (schield)

Red [ ]1

Equipment with
4...20 mA input

Blue [ ]2

White [ ]3

Power supply

LP PYRA 10 AC

10...30 Vdc

4...20 mA

Probe output = 4...20 mA

LP PYRA 10 AV

Red [ ]1

Blue [ ]2

Black [ ]4

White [ ]3

Probe output = 0...1V, 0...5V, 0...10 V

(schield)

12

3 4

12

3 4

Black [ ]4
(schield)

2
3

1

4

12

3 4

Converter/Amplifier
with  or  outputV mA

Datalogger
or

Power Supply

Equipment with
0...1V/0...5V/0...10V

input

10...30 Vdc for other versions
15...30 Vdc for 0÷10V output

• LPPYRA10AC, LPPYRA13AC have to be connected to a power supply 
and a multimeter as shown below, resistance load for reading the signal 
must be ≤ 500 Ω:

LP PYRA 10

Red [ ]1

Blue [ ]2

Black [ ]4

White [ ]3

Probe output = µV/(W/m )2

LP PYRA 10 - SCHEMI DI COLLEGAMENTO

12

3 4 (schield)

Red [ ]1

Equipment with
4...20 mA input

Blue [ ]2

White [ ]3

Power supply

LP PYRA 10 AC

10...30 Vdc

4...20 mA

Probe output = 4...20 mA

LP PYRA 10 AV

Red [ ]1

Blue [ ]2

Black [ ]4

White [ ]3

Probe output = 0...1V, 0...5V, 0...10 V

(schield)

12

3 4

12

3 4

Black [ ]4
(schield)

2
3

1

4

12

3 4

Converter/Amplifier
with  or  outputV mA

Datalogger
or

Power Supply

Equipment with
0...1V/0...5V/0...10V

input

10...30 Vdc for other versions
15...30 Vdc for 0÷10V output

•	 LPPYRA10AV, LPPYRA13AV have to be connected to a power supply and 
a multimeter, as shown below, the load resistance for reading the signal 
must be ≥ 100 kΩ:

LP PYRA 10

Red [ ]1

Blue [ ]2

Black [ ]4

White [ ]3

Probe output = µV/(W/m )2

LP PYRA 10 - SCHEMI DI COLLEGAMENTO

12

3 4 (schield)

Red [ ]1

Equipment with
4...20 mA input

Blue [ ]2

White [ ]3

Power supply

LP PYRA 10 AC

10...30 Vdc

4...20 mA

Probe output = 4...20 mA

LP PYRA 10 AV

Red [ ]1

Blue [ ]2

Black [ ]4

White [ ]3

Probe output = 0...1V, 0...5V, 0...10 V

(schield)

12

3 4

12

3 4

Black [ ]4
(schield)

2
3

1

4

12

3 4

Converter/Amplifier
with  or  outputV mA

Datalogger
or

Power Supply

Equipment with
0...1V/0...5V/0...10V

input

10...30 Vdc for other versions
15...30 Vdc for 0÷10V output



• LPPYRA...S has to be connected according to the following scheme:

• LPPYRA...S12 has to be connected according to the following scheme:

CALIBRATION AND MEASURES

LPPYRA10, LPPYRA13 
The sensitivity of the pyranometer (or calibration factor) allows to 
determine the global irradiance by measuring  a volt signal at the ends of 
the thermopile. The S factor is in μV/(Wm-2). 
Once measured the potential difference (DDP) at the ends of the 
thermopile, the radiation Ee is obtained by the following formula:

Ee= DDP/S
where; 
Ee:	 is the Radiation expressed in W/m2, 
DDP:	 is the difference of potential expressed in μV measure by a 
multimeter,
S: 	 is the sensitivity

LPPYRA10AC, LPPYRA13AC 
The sensitivity of the pyranometer is factory adjusted so that 4..20 mA = 0.. 
2000 W/m2 (on request 0…4000 W/m2). To get the value of radiation once 
the current (Iout) absorbed by the instrument is known, following formula 
has to be applied:

Ee= 125∙(Iout-4mA)
where; 
Ee:	  is the Radiation expressed in W/m2, 
Iout:	  is the current in mA absorbed by the instrument

LPPYRA10AV, LPPYRA13AV
The sensitivity of the pyranometer is factory adjusted, so as to have, 
depending on the version that has been chosen:
0..1 V = 0.. 2000 W/m2 (on request 0...4000 W/m²)
0..5 V = 0.. 2000 W/m2 (on request 0...4000 W/m²)
0..10 V = 0.. 2000 W/m2 (on request 0...4000 W/m²)
To obtain the value of irradiation, once the output voltage (Vout) of the 
instrument is known, following formula has to be applied:

Ee= 2000 [(W/m2)/V] x Vout [V] for the version 0…1V (0…2000 W/m2)

Ee= 400 [(W/m2)/V] x Vout [V] for the version 0…5V (0…2000 W/m2)

Ee= 200 [(W/m2)/V] x Vout [V] for the version 0…10V (0…2000 W/m2)

where; 
Ee:	  is the Radiation expressed in W/m2, 
Vout:	  is the output voltage (in Volts) measured with the voltmeter

Each pyranometer is individually factory calibrated and is distinguished 
by its calibration factor. To take full advantage of the LPPYRA10 and 
LPPYRA13  features, we recommend performing the calibration annually.
The instruments present in the metrology laboratory of Photo-Radiometry 
at Delta OHM srl allows the calibration of the pyranometer according to 
the requirements of WMO, and ensures the traceability of measurements 
to international standards.

ORDERING CODES:

LPPYRA10: Pyranometer Secondary Standard according to ISO 9060. 
Supplied with shade disk, cartridge with silica-gel crystals, 2 spare 
sachets, levelling device, connector and ISO 9001 Calibration Report. 
The connection cable CPM12AA4… has to be ordered separately.

LPPYRA10AC: Pyranometer Secondary Standard according to ISO 9060. 
Supplied with shade disk, cartridge with silica-gel crystals, 2 spare 
sachets, levelling device, connector and ISO 9001 Calibration Report. 
The connection cable CPM12AA4… has to be ordered separately 
4...20mA current output signal (0...2000W/m²). 4...20mA (0...4000W/
m²) on request.

LPPYRA10AV: Pyranometer Secondary Standard according to ISO 9060. 
Supplied with shade disk, cartridge with silica-gel crystals, 2 spare 
sachets, levelling device, connector and ISO 9001 Calibration Report. 
The connection cable CPM12AA4… has to be ordered separately. 
Voltage 0..1Vdc, 0..5Vdc, 0..10Vdc output signal, to define when 
ordering (0...2000W/m²). 0..1V, 0...5V, 0...10V (0...4000W/m²) on request.

LPPYRA10S: Pyranometer Secondary Standard according to ISO 9060. 
Supplied with shade disk, cartridge with silica-gel crystals, 2 spare 
sachets, levelling device, connector and ISO 9001 Calibration Report. 
The connection cable CPM12-8D… has to be ordered separately. 
Serial output RS485 MODBUS-RTU. Power supply: 5…30Vdc.

LPPYRA10S12: Pyranometer Secondary Standard according according to 
ISO 9060. Supplied with shade disk, cartridge with silica-gel crystals, 
2 spare sachets, levelling device, connector and ISO 9001 Calibration 
Report. SDI-12 output. Power supply 7…30 Vdc. The cable CPM12-
8D… has to be ordered separately.

LPPYRA13: Pyranometer Secondary Standard according to ISO 9060. 
Equipped with protection, shadow ring for diffuse radiation, silica-gel 
crystals cartridge, 2 recharges, levelling device, connector and ISO 
9001 Calibration Report. The cable CPM12AA4… has to be ordered 
separately.

LPPYRA13AC: Pyranometer Secondary Standard according to ISO 9060. 
Equipped with protection, shadow ring for diffuse radiation, silica-gel 
crystals cartridge, 2 recharges, levelling device, connector and ISO 
9001 Calibration Report. The cable CPM12AA4… has to be ordered 
separately. 4...20mA current output signal (0...2000W/m²). 4...20mA 
(0...4000W/m²) on request.

LPPYRA13AV: Pyranometer Secondary Standard according to ISO 9060. 
Equipped with protection, shadow ring for diffuse radiation, silica-gel 
crystals cartridge, 2 recharges, levelling device, connector and ISO 
9001 Calibration Report. The cable CPM12AA4… has to be ordered 
separately. Voltage  0..1Vdc, 0..5Vdc, 0..10Vdc output signal, to define 
when ordering  (0...2000W/m²). 0..1V, 0...5V, 0...10V (0...4000W/m²) on 
request.

LPPYRA13S: Pyranometer Secondary Standard according to ISO 9060. 
Equipped with protection, shadow ring for diffuse radiation, silica-
gel crystals cartridge, 2 recharges, levelling device, connector and 
ISO 9001 Calibration Report. The cable CPM12-8D… has to be 
ordered separately. Serial output RS485 MODBUS-RTU. Power supply: 
5…30Vdc.

LPPYRA13S12: Pyranometer Secondary Standard according according to 
ISO 9060. Equipped with protection, shadow ring for diffuse radiation, 
silica-gel crystals cartridge, 2 recharges, levelling device, connector 
and ISO 9001 Calibration Report. The cable CPM12-8D… has to be 
ordered separately. SDI-12 output. Power supply 7…30 Vdc. 

For connecting cables and mounting accessories see page 21
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LPPYRA02, LPPYRA03, LPPYRA12

Delta OHM manufactures First Class LPPYRA02 and LPPYRA12 and Second 
Class LPPYRA03 pyranometers which fully comply with ISO 9060 standards, 
and meet the requirements defined by the World Meteorological 
Organization (WMO). These are strong and reliable instruments, especially 
designed to be used under all weather conditions. They are suitable for 
installation on the field.

Recommended use: atmospheric research, weather stations, 
climatology, energy saving research, productive efficiency test of 
photovoltaic plants, etc…

Pyranometers LPPYRA02 and LPPYRA03 are well suited for the measurement 
of incoming global solar radiation (GHI - Global Horizontal Irradiance). 
LPPYRA12 (pyranometer with shadow ring) is designed to shield the 
instrument sensor from direct radiation; by that, an exact measurement 
of the diffuse sky radiation is possible (DHI - Diffuse Horizontal Irradiance). 

LPPYRAxx 	 with direct, unamplified output, no external power supply 
required

LPPYRAxxAC 	 with 4..20 mA current output- 2-wire connection, requires 
external power supply

LPPYRAxxAV 	 with 0..1Vdc, 0..5Vdc or 0..10 Vdc voltage output, requires 
external power supply 

LPPYRAxxS 	 with serial RS485 and MODBUS-RTU protocol, requires 
external power supply 

LPPYRAxxS12	 with digital SDI-12 output, requires external power supply

The pyranometers with unamplified output have a typical sensitivity of:

10
mV

kW • m-2

Every pyranometer is calibrated separately and is supplied standard with a 
WRR (World Radiometric Reference) Report of Calibration.

Technical 
Specifications LPPYRA02 / LPPYRA12 LPPYRA03

Typical sensitivity 6 to 12 µV/(W/m2) 5 to 15 µV/(W/m2)  
Impedance 33 Ω ÷ 45 Ω 33 Ω ÷ 45 Ω
Measuring range 0 ÷ 2000 W/m2 0 ÷ 2000 W/m2

Viewing field 2π sr 2π sr
Spectral range (50%) 283 nm ÷ 2800 nm 300 nm ÷ 2800 nm
Operating and storage 
temperature range -40 °C ÷ 80 °C -40 °C ÷ 80 °C 

Weight 0.90 kg 0. 45 kg
ISO 9060 Specifications
Response time 95% < 28 s < 30 s
Zero Off-set

Ze
ro

 O
ff-

se
t a) Response to 

thermal radiation 
(200Wm-2)

15 W/m2 25 W/m2

b) Response to 
temperature 
change 5K/h

<|± 4|W/m2 <|± 6|W/m2

Non stability over 
1 year <|± 1.5|% <|± 2.5|%

Non-linearity <|± 1|% <|± 2|%
Cosine response <|±18|W/m2 <|±22|W/m2

Spectral selectivity <|±5|% <|±7|%
Temperature response 
(-10°C to +40°C) < 4 % < 8 %

Tilt response <|± 2|% <|± 4|%
Humidity Range 0 to 100% 0 to 100% 
MTBF > 10 years > 10 years
Accuracy of bubble 
level <0.1° <0.2°

Ingress Protection (IP) 
rating 67 67

Shadow ring for LPPYRA12
Weight 5.90 kg
Diameter 570 mm
Height 54 mm
Basis diameter 300 mm 

LPPYRA02 - LPPYRA03 - LPPYRA12
FIRST CLASS AND SECOND CLASS PYRANOMETERS

Typical spectral response
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CONNECTION SCHEME FOR 4-PIN CONNECTOR

2
3

1

4

12

3 4

Fixed 4-pole M12 plug Female 4-pole M12 connector

LPPYRA02 - LPPYRA03 - LPPYRA12
Connector Function Color

1 Output positive (+Vout) Red
2 Output negative (-Vout) Blue
3 Housing White
4 Cable shield Black

LPPYRA02 - LPPYRA12

Thermopile
Thermopile

blue red
white

blue red

shield (black)
shield (black)

Discharger

Housing

+-

LPPYRA03

12
3

2 1
4

+-

LPPYRA02AC - LPPYRA03AC - LPPYRA12AC
Connector Function Color

1 Positive (Current in) Red
2 Negative (Current out) Blue
3 Housing White
4 Cable shield Black

LPPYRA...AC

+Vdc 1 Power supply

DMM

+ -

+ -
I out 2

LPPYRA02AV - LPPYRA03AV - LPPYRA12AV
Connector Function Color

1 Output positive (+Vout) Red

2 Output negative (-Vout)
Power supply negative (GND) Blue

3 Power supply positive(+Vdc) White
4 Cable shield Black

LPPYRA...AV

+Vout

-Vout
-Vdc,

1

Power supply

DMM+

-

+

-
+Vdc

2

3

CONNECTION SCHEME FOR 8-PIN CONNECTOR 
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Fixed 8-pole M12 plug Female 8-pole M12 connector 

LPPYRA02S - LPPYRA03S - LPPYRA12S
Connector Function Color

1 Power supply negative (GND) Blue
2 Power supply positive (+Vdc) Red
3 Not connected
4 RS485 A/- Brown
5 RS485 B/+ White
6 Housing Shield (Black)
7 Not connected
8 Not connected

B/+

A/-

GND

GND

220Ω

220Ω
ShieldShield

Lmax = 1200m

B/+

B/+

GND

+Vcc

A/-

A/- +Vdc

LPPYRA...S

5

4

1

2

Terminal end Terminal end

Other sensors with
RS485 output

PLC, data logger
and RS485/USB
converter for PC

Power supply
5...30Vdc

LPPYRA02S12 - LPPYRA03S12 - LPPYRA12S12
Connector Function Color

1 Power supply negative (GND)
SDI-12 output negative Blue

2 Power supply positive (+Vdc) Red
3 Not connected
4 Not connected
5 SDI-12 output positive White
6 Housing Shield (Black)
7 Not connected
8 Not connected



ORDERING CODES:

LPPYRA02: First Class Pyranometer according to ISO 9060. Supplied with 
shade disk, cartridge with silica-gel crystals, 2 spare sachets, levelling 
device, connector and ISO 9001 Calibration Report. The connection 
cable CPM12AA4… has to be ordered separately. Typical sensitivity 6 
to 12 µV/(W/m2). 

LPPYRA02AC: First Class Pyranometer according to ISO 9060. Supplied 
with shade disk, cartridge with silica-gel crystals, 2 spare sachets, 
levelling device, connector and ISO 9001 Calibration Report. The 
connection cable CPM12AA4… has to be ordered separately.  Current 
output 4…20mA. 4mA = 0W/m2, 20mA = 2000W/m2. Power supply: 
10…30Vdc.

LPPYRA02AV: First Class Pyranometer according to ISO 9060. Supplied 
with shade disk, cartridge with silica-gel crystals, 2 spare sachets, 
levelling device, connector and ISO 9001 Calibration Report. The 
connection cable CPM12AA4… has to be ordered separately. Voltage 
output 0…1Vdc, 0…5Vdc, 0…10Vdc. 0V = 0W/m2, 1/5/10Vdc = 
2000W/m2. Power supply: 10…30Vdc (15…30Vdc for models with 
output 0…10Vdc).

LPPYRA02S: First Class Pyranometer according to ISO 9060. Supplied with 
shade disk, cartridge with silica-gel crystals, 2 spare sachets, levelling 
deviceling device, connector and ISO 9001 Calibration Report. The 
connection cable CPM12-8D… has to be ordered separately. Serial 
output RS485 MODBUS-RTU. Power supply: 5…30Vdc.

LPPYRA02S12: First Class Pyranometer according to ISO 9060. Supplied 
with shade disk, cartridge with silica-gel crystals, 2 spare sachets, 
levelling device, connector and ISO 9001 Calibration Report. The 
connection cable CPM12-8D… has to be ordered separately. SDI-12 
output. Power supply 7…30 Vdc.

LPPYRA03: Second Class Pyranometer according to ISO 9060. Complete 
with levelling device, connector and ISO 9001 Calibration Report. 
Typical sensitivity 5 to 15 µV/(W/m2). The connection cable 
CPM12AA4… has to be ordered separately. 

LPPYRA03AC: Second Class Pyranometer according to ISO 9060. 
Complete with levelling device, connector and ISO 9001 Calibration 
Report. The shade disk and the connection cable CPM12AA4… have 
to be ordered separately.  Current output 4…20mA. 4mA = 0W/m2, 
20mA = 2000W/m2. Power supply: 10…30Vdc.

LPPYRA03AV: Second Class Pyranometer according to ISO 9060. 
Complete with levelling device, connector and ISO 9001 Calibration 
Report. The shade disk and the connection cable CPM12AA4… 
have to be ordered separately. Voltage output 0…1Vdc, 0…5Vdc, 
0…10Vdc.  0V = 0W/m2, 1/5/10Vdc = 2000W/m2. Power supply: 
10…30Vdc (15…30Vdc for models with output 0…10Vdc).

LPPYRA03S: Second  Class Pyranometer according to ISO 9060. Complete 
with levelling device, connector and ISO 9001 Calibration Report.  
The shade disk and the connection cable CPM12-8D… have to be 
ordered separately. Serial output RS485 MODBUS-RTU. Power supply: 
5…30Vdc.

LPPYRA03S12: Second Class Pyranometer according to ISO 9060. 
Complete with levelling device, connector and ISO 9001 Calibration 
Report. SDI-12 output. Power supply 7…30 Vdc. The shade disk and  
the connection cable CPM12-8D… have to be ordered separately.

LPPYRA12: First Class pyranometer according to ISO 9060, with shadow 
ring for measuring the diffuse radiation only. Equipped with 
protection, silica-gel crystals cartridge, 2 recharges, levelling device, 
connector and ISO 9001 Calibration Report. The cable CPM12AA4… 
has to be ordered separately. Typical sensitivity 6 to 12 µV/(W/m2).

LPPYRA12AC: First Class pyranometer according to ISO 9060, with 
shadow ring for measuring the diffuse radiation only. Equipped with 
protection, silica-gel crystals cartridge, 2 recharges, levelling device, 
connector and ISO 9001 Calibration Report. The cable CPM12AA4… 
has to be ordered separately. Current output 4…20mA. 4mA = 0W/
m2, 20mA = 2000W/m2. Power supply: 10…30Vdc.

LPPYRA12AV: First Class pyranometer according to ISO 9060, with 
shadow ring for measuring the diffuse radiation only. Equipped with 
protection, silica-gel crystals cartridge, 2 recharges, levelling device, 
connector and ISO 9001 Calibration Report. The cable CPM12AA4… 
has to be ordered separately. Voltage output 0…1Vdc, 0…5Vdc, 
0…10Vdc.  0V = 0W/m2, 1/5/10Vdc = 2000W/m2. Power supply: 
10…30Vdc (15…30Vdc for models with output 0…10Vdc).

LPPYRA12S: First Class pyranometer according to ISO 9060, with 
shadow ring for measuring the diffuse radiation only. Equipped with 
protection, silica-gel crystals cartridge, 2 recharges, levelling device, 
connector and ISO 9001 Calibration Report. The cable CPM12-8D… 
has to be ordered separately. Serial output RS485 MODBUS-RTU. 
Power supply: 5…30Vdc.

LPPYRA12S12: First Class pyranometer according to ISO 9060, with 
shadow ring for measuring the diffuse radiation only. Equipped with 
protection, silica-gel crystals cartridge, 2 recharges, levelling device, 
connector and ISO 9001 Calibration Report. The cable CPM12-8D… 
has to be ordered separately. SDI-12 output. Power supply 7…30 Vdc. 

For connecting cables and mounting accessories see page 21

LPSP1

CPM12AA4...

LPPYRA02



LPPYRA08

Delta OHM manufactures, according to ISO 9060 and the recommendations 
of the WMO, the range of Second Class Pyranometers LPPYRA08. These 
instruments are robust and reliable, provided to withstand adverse climatic 
conditions and suitable for installation in the field. 
The pyranometer LPPYRA08  measures the radiation on a flat surface 
(W/m2). The radiation measured is the sum of direct solar irradiance and 
diffuse irradiance (global radiation).

The LPPYRA08 sensors have mV output and do not need to be powered, 
their typical sensitivity is 10 mV/(kW/m2). 
The pyranometers are also available with an amplified and converted 
4...20mA current (LPPYRA08AC) or 0...10Vdc voltage signal (LPPYRA08AV)

Each pyranometer is calibrated individually with reference to the WWR 
(World Radiometric Reference in Davos CH) and accompanied by 
calibration report.

Thanks to a new sensor LPPYRA08 has a response time of less than 8 
seconds and is used when it is necessary to record changes in short and 
very short-term irradiation.

LPPYRA08, LPPYRA08BL, LPPYRA08BLAC
Connector Function Color

1 Output positive (+Vout) Red
2 Output negative (-Vout) Blue
3 Not connected White
4 Cable shield Black

LPPYRA08BLAC
Connector Function Color

1 Positive (Current in) Red
2 Negative (Current out) Blue
3 Not connected White 
4 Cable shield Black

LPPYRA08BLAV
Connector Function Color

1 Output positive (+Vout) Red

2 Output negative (-Vout)
Power supply negative (GND) Blue

3 Power supply positive(+Vdc) White
4 Cable shield Black

LPPYRA08 - LPPYRA08AC - LPPYRA08AV
PYRANOMETERS

2
3

1

4

12

3 4

Fixed 4-pole M12 plug Female 4-pole M12 connector

WIRING DIAGRAMS:

10000 nm

Figure A - Typical spectral response of the pyranometers.

Wave length (nm)
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ORDERING CODES: 

LPPYRA08: Second Class Pyranometer according to ISO 9060, fast response 
sensor. Supplied with Calibration Report. Different configurations available. 
Male M12 connector. The cable with the female connector has to be ordered 
separately. Uses CPM12AA4… cables (2, 5 or 10 meter lenght).

LPPYRA08	

Blank = typical output 10 μV / (W/m2)
BL = typical output 10 μV / (W/m2), with base with bubble level
BLAC = output 4 ÷ 20 mA, with base with bubble level
BLAV = output 0 ÷ 10 Vdc with base with bubble level

For connecting cables and mounting accessories see page 21

Technical specifications LPPYRA08
Typical sensitivity 10 mV (kW/m2)
Impedance 5Ω-50Ω
Measuring range 2000 W/m2

Viewing field 2πsr
Spectral field 305 nm– 2800 nm (50%) (figure A)
Working temperature -40 °C – 80 °C
Specifications according to ISO 9060
Response time (95%) <8 s
Zero Off-set 25 W/m2

Ze
ro

 O
ff.

-s
et

a) Response to thermal 
radiation (200W/m2)

<25W/m2

b) Response to a change of 
temperature 5K/h

<|±6| W/m2

Long-term instability (1 year) <|±2| %
Non linearity <|±22| W/m2

Response according to cosine <|±7| W/m2

Spectral selectivity <8%
Tilt response <|±4| %



HD9906.51

The heating and ventilation unit HD9906.51 is meant to be used with solar 
radiation sensors (pyranometer, pyrgeometer and radiometer) and can be 
used outdoor under any weather conditions.

The ventilation of the instruments increases the precision of the measures 
by making the pyranometer’s temperature uniform, in particular it avoids 
the deposit of dew and frost on the optical parts of the sensors and 
reduces the off-set of type A (present in pyranometers and pyrgeometers) 
caused by the cooling of the dome with respect to the instrument’s body.
It is possible to use the heating under extreme environmental conditions 
so to prevent ice formation on the dome of the pyranometer (when the 
heating is on, you should consider that the off-set of type A may increase, 
therefore we suggest the use of the heating only for the time necessary to 
remove snow or ice formed on the instrument’s surface).

The HD9906.51 unit can be used with LPPYRA02 and LPPYRA10, with the 
pyrgeometer LPPIRG01 and the radiometers LPPHOT02, LPUVA02 and 
LPUVB02.

Installation and assembly of the ventilation unit

In order to install the pyranometer on the ventilation unit, it is necessary to 
work under the following procedure:
1.	 Loosen the three nuts that hold the bell
2.	 Remove the HD9906.51 bell 
3.	 Remove the white screen by the pyranometer
4. Remove the adjusting screws from the body of the pyranometer (if

necessary, leveling will be performed by adjusting the screws on the
HD9906.51.)

5.	 Fix the pyranometer to the ventilation unit by using the two M5 screws

6. Make sure that the cable of the pyranometer has been properly
connected

7. Reassemble the HD9906.51 bell into place and tighten the screws.
The pyranometer is fixed to ventilation unit by 2 screws M5x50. To allow
an accurate reading of ground solar radiation it is necessary to place the
HD9906.51 parallel to the ground, this can be done using the bubble on
the ventilation unit.

The electrical connections of the HD9906.5 are done via the terminals 
located under the base.
There are two pairs of terminals. A pair for ventilation and a pair for heating.
The polarity of the fan must be respected, otherwise the flow of air is in the 
opposite direction to that expected (from bottom to top).
Figure A shows the correspondence between terminals and features:

Terminals

Heater

- Fan supply_Blue wire

12 Vdc - 6W

-12 Vdc

+12 Vdc

5W

+Fan supply_Red wire

Figure A

The supplies required are:
For heating is required 	 12V DC (6W)
For the fan is required 	 12V DC (5W)
The fan model is:  EBMPAPST 4312V (IP 54 protection and capacity of 
170m3/h), equipped with a filter (EBMPAPST: PMFA 12OT) that must be 
periodically checked and replaced if dirty.

Specifications: 

Power supply : fan 12V DC (5W) 

heating            12V DC (6W) 

Working temperature: -30 °C ÷ 70 °C

HD9906.51
HEATING AND VENTILATION UNIT

214
FILTER

TERM
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FAN
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LPPYRA11, LPPYRA05, LPPYRA06, 

Delta OHM manufactures three different models of albedometers:
- LPPYRA11 is constructed starting from two Secondary Standard
Pyranometers
- LPPYRA05 is constructed starting from two First Class Pyranometers
- LPPYRA06 is costructing starting from two Second Class Pyranometers

All pyranometers are according to ISO 9060 standards and to specifications 
published by the World Meteorological Organization). 
An albedometer basically consists of two pyranometers, mounted back-
to-back, one looking upward (sky) and one downward (earth). The upward 
pyranometer measures the incident global radiation (direct radiation + 
diffuse radiation) striking the ground, while the downward one, measures 
the global radiation reflected from the ground. The outputs of the two 
pyranometers electric signals can be directly sent to a data logger or to 
an automatic data processor. The two pyranometers which made up the 
LPPYRA05 and LPPYRA11 are coupled in order to have the same sensitivity. 
Albedo is the fraction of solar radiation that is reflected from the ground, 
with respect to incident radiation:

ALBEDO =
Reflected Global Radiation
Incident Global Radiation

By using albedometers, we can calculate the net radiation obtained 
through the difference between incident global radiation and 
reflected global radiation.
Delta OHM albedometers operate within 0.3 µm ÷3 µm spectral range. 
No power supply is needed. as the two pyranometers generate a voltage 
which is usually equal to:

10
mV

kW • m-2

Every pyranometer composing the albedometer is calibrated separately as 
per the WRR (World Radiometric Reference) standard and  is supplied with 
the relevant Report of Calibration. 
These are strong and reliable ground-based instruments, especially 
designed to be used under all weather conditions. They are suitable for 
installation of the field.

Recommended use: climatological research, weather stations, road 
weather stations, agriculture stations, etc…

WIRING DIAGRAM LPPYRA11,  LPPYRA05 - LPPYRA06
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Fixed 8-pole M12 plug Female 8-pole M12 connector

Connector Function Colour
1 Output positive (+Vout) of upper detector() Red
2 Output negative (-Vout) of upper detector() Blue
3 Not connected
4 Not connected
5 Output negative (-Vout) of lower detector () Brown

6 Housing ( ) (LPPYRA05/LPPYRA11)
Not connected (LPPYRA06)

White

7 Cable shield ( ) Black
8 Output positive (+Vout) of lower detector () Green

CONNECTION DIAGRAMS

LPPYRA11 / LPPYRA05

LP PYRA 05 - LP PYRA 06  - CONNECTION DIAGRAMS
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ALBEDOMETERS



LPPYRA06

CPM12AA8...

LPSP2

LPSP2

LPPYRA06

HD2013.2.14

HD2003.71

LPPYRA05

HD2013.2.14 + LPPYRA05 + LPPYRA06

ORDERING CODES: 

LPPYRA11: Albedometer made up of two Secondary Standard 
Pyranometers, according to ISO 9060. Complete with: top shade disk 
and bottom shade disk, drying cartridge with silicagel crystals, 2 silica 
gel cartridges, levelling device, Ø 16x500 rod for attachment to a 
mast, M12 8-pole connector and ISO 9001 Calibration Report. Typical 
sensitivity 6 to 11 µV/(W/m2). The connection cable CPM12AA8... has 
to be ordered separately.

LPPYRA05: Albedometer made up of two First Class Pyranometers, 
according to ISO 9060. Complete with: top shade disk and bottom 
shade disk, drying cartridge with silicagel crystals, 2 silica gel 
cartridges, levelling device, Ø 16x500 rod for attachment to a mast, 
M12 8-pole connector and ISO 9001 Calibration Report. Typical 
sensitivity 6 to 12 µV/(W/m2). The connection cable CPM12AA8... has 
to be ordered separately.

LPPYRA06: Albedometer made up of two Second Class Pyranometers, 
according to ISO 9060. Complete with: top shade disk and bottom 
shade disk, levelling device, Ø 16x500 rod for attachment to a mast, 
M12 8-pole connector and ISO 9001 Calibration Report. Typical 
sensitivity 5 to 15 µV/(W/m2). The connection cable CPM12AA8... has 
to be ordered separately.

For connecting cables and mounting accessories see page 21

Technical Specifications LPPYRA11* LPPYRA05* LPPYRA06*
Typical sensitivity 6 to 11 µV/(W/m2) 6 to 12 µV/(W/m2) 5 to 15 µV/(W/m2)  
Impedance 5 Ω ÷ 50 Ω 33 Ω ÷ 45 Ω 33 Ω ÷ 45 Ω
Measuring range 0 ÷ 4000 W/m2 0 ÷ 2000 W/m2 0 ÷ 2000 W/m2

Viewing field 2π sr 2π sr 2π sr
Spectral range (50%) 283 nm ÷ 2800 nm 283 nm ÷ 2800 nm 300 nm ÷ 2800 nm
Operating and storage temperature 
range -40 °C ÷ 80 °C -40 °C ÷ 80 °C -40 °C ÷ 80 °C 

Weight 1.35 kg 1.35 kg 1.1 kg
ISO 9060 Specifications
Response time 95% <5 s < 28 s < 30 s
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a) Response to thermal 
radiation (200Wm-2) <7 W/m2 15 W/m2 25 W/m2

b) Response to temperature 
change 5K/h <|± 2|W/m2 <|± 4|W/m2 <|± 6|W/m2

Non stability over 1 year <|± 0.5|% <|± 1.5|% <|± 2.5|%
Non-linearity <|± 0.2|% <|± 1|% <|± 2|%
Cosine response <|±10|W/m2 <|±18|W/m2 <|±22|W/m2

Spectral selectivity <|±3|% <|±5|% <|±7|%
Temperature response 
(-10°C to +40°C) < 1 % < 4 % < 8 %

Tilt response <|± 0.2|% <|± 2|% <|± 4|%
Humidity Range 0 to 100% 0 to 100% 0 to 100% 
Mean Time Between Failures > 10 years > 10 years > 10 years
Accuracy of bubble level <0.1° <0.1° <0.2°
Ingress Protection (IP) rating 67 67 67

* All technical data, excluding weight, are referred to one of the two pyranometers composing the albedometer.



LP471PYRA03.5
LP471PYRA02.5
LP471PYRA10.5

LP471PYRA02.5, LP471PYRA02.10, 
LP471PYRA03.5,LP471PYRA03.10, 
LP471PYRA10.5, LP471PYRA10.10, 
LP471Silicon-PYRA

Portable instruments are used by professionals to perform regular 
problem-solving.
While operating, it may happen that some of the modules can compromise 
the performance of the entire PV system. When the efficiency of the system 
is lower than expected, it is important to solve the problem in order to 
remove the inefficiency. The portable instrumentation allows this analysis 
to be done directly on the field. In case of malfunctions, it is important 
to act promptly, without losing the kWh produced, which are the main 

responsible for the success of the investment. In fact, the payback period 
will be respected if the plant produces within the expected time.

The LP471PYRA… probes consist of a LPPYRA03, LPPYRA02 or  LPPYRA10  
pyranometer and a SICRAM module with a 5 or 10-meter cable that 
connects the pyranometer to the portable instruments HD31, DO 9847, 
HD2102.2, HD2102.1 HD2302.0, thus allowing to have the reading in W/m² 
directly on the instrument’s display.
The Pyranometer LPPYRA03 is a second class, LPPYRA02 is a first class, 
and the LPPYRA10 is a Secondary Standard pyranometer according to ISO 
9060. The instruments are supplied with calibration report and M12 4-pole 
output connector. The manuals of the pyranometers LPPYRA02, 03, 10 are 
available al the Delta OHM website. 

The SICRAM module of the LP471PYRA .. shows the same serial number 
than the pyranometer and its setting takes into account the sensitivity 
shown on the calibration report of the pyranometer, therefore it is not 
possible to use the same module to perform measurements with different 
pyranometers.

ORDERING CODES: 
(For the technical specifications of the pyranometers, please refer to the 
previous pages)

LPPYRA10.5: The probe consists of a Secondary Standard  pyranometer 
LPPYRA10,  5 meter cable and  SICRAM module. It includes the ISO 
9001 calibration report of the pyranometer connected to cable and 
SICRAM module.
The probe can be connected to the instruments HD31, HD2302.0, 
HD2102.1, HD2102.2 and DO9847.

LPPYRA10.10: The probe consists of a Secondary Standard  pyranometer 
LPPYRA10, 10 meter cable and  SICRAM module. It includes the ISO 
9001 calibration report of the pyranometer connected to cable and 
SICRAM module.
The probe can be connected to the instruments HD31, HD2302.0, 
HD2102.1, HD2102.2 and DO9847.

LP471PYRA02.5: The probe consists of a first class pyranometer 
LPPYRA02, 5 meter cable and SICRAM module. It includes the ISO 
9001 calibration report of the pyranometer connected to cable and 
SICRAM module.
The probe can be connected to the instruments HD31, HD2302.0, 
HD2102.1, HD2102.2 and DO9847.

LP471PYRA02.10: The probe consists of a first class pyranometer 
LPPYRA02, 10 meter cable and SICRAM module. It includes the ISO 
9001 calibration report of the pyranometer connected to cable and 
SICRAM module.
The probe can be connected to the instruments HD31, HD2302.0, 
HD2102.1, HD2102.2 and DO9847.

LP471PYRA02.5 - LP471PYRA02.10 - LP471PYRA03.5 
LP471PYRA03.10 - LP471PYRA10.5 - LP471PYRA10.10
LP471SILICON-PYRA

PROBES TO CONNECT WITH PORTABLE INSTRUMENTS



LP471PYRA03.5: The probe consists of a second class pyranometer 
LPPYRA03, 5 meter cable and SICRAM module. It includes the ISO 
9001 calibration report of the pyranometer connected to cable and 
SICRAM module.
The probe can be connected to the instruments HD31, HD2302.0, 
HD2102.1, HD2102.2 and DO9847.

LP471PYRA03.10: The probe consists of a second class pyranometer 
LPPYRA03,10 meter cable and SICRAM module. It includes the ISO 
9001 calibration report of the pyranometer connected to cable and 
SICRAM module.
The probe can be connected to the instruments HD31, HD2302.0, 
HD2102.1, HD2102.2 and DO9847.

LP471Silicon-PYRA: Pyranometer with silicon photodiode with 5m 
cable and SICRAM module. The probe can be connected to the 
instruments HD31, HD2302.0, HD2102.1, HD2102.2 and DO9847.

VP472: SICRAM module for the connection of pyranometers (e.g. 
“secondary- standard” LP PYRA 10, first class LP PYRA 02 and second class 
LP PYRA 03) or albedometers (e.g. Secondary Standard LPPYRA11, First 
Class LPPYRA05 and Second Class LPPYRA06).

Measuring range		 -25...+25 mV 
Resolution		 1 W/m2 , 1 µV 
Accuracy		 ±1 W/m2 , ±3 µV 
Sensitivity		 selectable from 5 to 30 µV/Wm-2

Typical response curve of LP471PYRAxx probes
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DO9847: Three-channel multifunction data logger for probes complete 
with SICRAM module. Sampling speed one per second each channel. 
Storage capacity 32,000 samples per channel. Functions: CLOCK, HOLD, 
RELATIVE, MINIMUM, MAXIMUM, AVERAGE. Simultaneous display of the 
measurements on three channels or two channels plus the difference 
between two channels. Calibration of the individual probes with 
permanent storage of the calibration data inside the probe: probes 
can be changed without losing the calibration. The instrument allows 
the input of various types of probe of different physical magnitudes. 
The firmware can be updated via RS232C, to implement new physical 
quantities. Power supply: 4 alkaline AA batteries, lifetime about 100 
hours, socket for external power supply 9...16 Vdc. Includes DeltaLog 3 
software downloadable from Delta OHM website. The Kit is composed 
of the instrument DO9847, 4 alkaline batteries, instruction manual and 
carrying case. 
The modules, the probes and the cables for data download have to be 
ordered separately.

HD2302.0: Device for measuring illuminance, luminance, PAR, irradiance. 
Storage of maximum, minimum, average value. Functions: REL, HOLD 
and auto power off which can be disabled, IP 67 protection degree. 
Supplied with carrying case, instruction manual, 3 batteries. LP471 
series probes with SICRAM module are suitable. The probes have to be 
ordered separately.

HD2102.1: Device for measuring illuminance, luminance, PAR, irradiance. 
Storage of maximum, minimum, average value and integral Q(t). 
RS232C output for data transfer in real time to a PC or printer. Functions: 
REL, HOLD and auto power off which can be disabled, IP 66 protection 
degree. Includes DeltaLog 9 software downloadable from Delta OHM 
website. Supplied with carrying case, instruction manual, 4 batteries. 
LP471.. series probes with SICRAM module are suitable. The probes and 
cables for data download have to be ordered separately.

HD2102.2:  Device for measuring illuminance, luminance, PAR, irradiance. 
Datalogger which stores the maximum, minimum, average value and 
the integral Q(t), it can store up to 80,000 samples. USB output for data 
transfer in real time to a PC. Functions: REL, HOLD and auto power off 
which can be disabled, IP 66 protection degree. Includes DeltaLog 
9 software downloadable from Delta OHM website. Supplied with 
carrying case, instruction manual, 4 batteries, USB cable CP23. LP471.. 
series probes with SICRAM module are suitable. The probes have to be 
ordered separately. 

HD31: Three-channel multifunction data logger for probes complete with 
SICRAM module. Color graphic LCD display. Sampling speed one per 
second each channel. Records directly to SD memory card. Functions: 
CLOCK, HOLD, RELATIVE, DIFFERENCE, MINIMUM, MAXIMUM, 
AVERAGE. Simultaneous display of three measurements. Calibration 
of the individual probes with permanent storage of the calibration 
data inside the probe: probes can be changed without losing the 
calibration. The instrument allows the input of various types of probe 
of different physical magnitudes. Display of the graph of a measured 
quantity in real time. Power supply: lithium-ion rechargeable battery 
(lifetime about 18 hours), external power supply SWD05 (optional, to 
be connected to the USB port of the instrument via the CP31 cable) 
or powered by the USB port (at least 500 mA) of the PC. Includes 
DeltaLog 9 software downloadable from Delta OHM website. Supplied 
with: lithium-ion rechargeable battery, SD card, protective rubber shell 
with magnet, instruction manual and carrying case. The modules, the 
probes, the USB and serial connection cables and the power supply 
have to be ordered separately.



Accessories for Pyranometers

Connecting Cables 

CPM12AA4.2: 4-pole UV resistant cable. Length 2m. 4-pole M12 
connector on one end, open wires on the other side 

CPM12AA4.5:  4-pole UV resistant cable. Length 5m. 4-pole M12 
connector on one end, open wires on the other side 

CPM12AA4.10: 4-pole UV resistant cable. Length 10m. 4-pole M12 
connector on one end, open wires on the other side

CPM12AA8.2: 8-pole UV resistant cable. Length 2m. 8-pole M12 

connector on one end, open wires on the other side For LPPYRA11 
- LPPYRA05 - LPPYRA06.

CPM12AA8.5: 8-pole UV resistant cable. Length 5m. 8-pole M12 

connector on one end, open wires on the other side For LPPYRA11 
- LPPYRA05 - LPPYRA06.

CPM12AA8.10: 8-pole UV resistant cable. Length 10m. 8-pole M12 

connector on one end, open wires on the other side For LPPYRA11 
- LPPYRA05 - LPPYRA06.

CPM12-8D.2: 8-pole cable. Length 2m. 8-pole M12 connector on one 

end, open wires on the other side (only for LPPYRA...S and S12) 
CPM12-8D.5: 8-pole cable. Length 5m. 8-pole M12 connector on one 

end, open wires on the other side (only for LPPYRA...S and S12) 
CPM12-8D.10: 8-pole cable. Length 10m. 8-pole M12 connector on 

one end, open wires on the other side (only for LPPYRA...S and 
S12). 

Other lenghts available on request

CP24: PC connecting cable for the RS485 MODBUS parameters 
configuration of the LPPYRA…S pyranometers. With built-in 
RS485/USB converter. 8-pole M12 connector on instrument side 
and A-type USB connector on PC side. 

Spare parts

LPSP1: UV resistant shade disk for pyranometers LPPYRA02, LPPYRA05 
(top pyranometer), LPPYRA10, LPPYRA11 (top pyranometer), 
LPPYRA12.

LPSP2: Shade disk for pyranometers LPPYRA03, LPPYRA 06.
LPSP3: Bottom shade disk for albedometer LPPYRA05 (downward 

pyranometer).
LPSG: Drying cartridge with silicagel crystals, complete with O-ring.
LPG: Pack of 5 cartridges of silicagel.

Mounting accessories

LPSP4: Flange for fixing the pyranometers on a flat surface.
LPS1: Only attachment bracket for pyranometers of the LPPYRA02 

and LPPYRA10 series, suitable for mast with diameter 40 ÷50 mm. 
Installation on horizontal or vertical mast. including fasteners and 
screws.

LPS2: Base to fix with 0 16 x 500 mm mast to install the LPPYRA03 
pyranometer. It easily allows to fix and set, in combination with the 
HD2013.2.14 flange, the pyranometer LPPYRA03.

LPS3: Only attachment bracket for LPPYRA03 serie, suitable for mast 
with 0 40 ÷ 50 mm. Installation on horizontal or vertical mast.

LPS6: Kit for the installation of LPPYRA10, LPPYRA02 and LPPYRA03 
pyranometers. The kit includes: 750 mm mast (HD2003.83.1), 
base fitting (LPS6.04), graduated support plate (LPS6.01), bracket 
for pyranometers (LPS6.03). On request, HD9007T29.1 bracket for 
HD9007 or HD32MTT.03.C

LPRING02: Base with levelling device and adjustable holder for 
mounting the LPPYRA02 and LPPYRA10 series pyranometers in an 
inclined position. (Specify upon ordering on which pyranometer 
model has to be mounted) 

LPRING04: Adjustable holder for mounting the LPPYRA10, LPPYRA02, 
LPPYRA03 series pyranometers in an inclined position on 0 40 mm 
mast with internal thread.

Example of mounting 

HD2003.77C

CPM12AA4...

HD2003.71

LPPYRA03

HD2003.77/40

Example of mounting

HD2003.83
HD2003.83.1

HD2003.77C

HD2003.71

CPM12AA4...
HD2003.79 

+
HD2003.85 

+
HD2003.84 

=
HD2003.85K

LPRING12: Ring base for measuring the diffused radiation, for LPPYRA02 and 
LPPYRA10 pyranometers.

LPRING13: Ring base for measuring the diffused radiation, for LPPYRA03 
pyranometer.

HD2003.85K: Mounting kit with adjustable height for the installation of the 
pyranometer on pole with diameter Ø 40 mm (HD2003.84 + HD2003.85 
+ HD2003.79). Not suitable for LPPYRA03 series. 

HD2003.79K: Kit to mount pyranometers on clamping 0 40 mm 
(HD2003.77/40, HD2003.79). To install the LPPYRA10, LPPYRA02 and 
LPPYRA03 pyranometers on the transverse mast.

HD2003.77/40: Clamping for mast Ø 40mm. 



Configurable signal converter

HD978TR3: Configurable signal converter amplifier with 4:20mA 
(20-:4mA) output. Input range -10 ..+60mVdc. Standard 
configuration 0:20mVdc. Minimum measuring range 2mVdc. For 
DIN rail 35mm. Configurable with HD778 TCAL.

HD978TR5: Configurable signal converter amplifier with 4:20mA 
(20:4mA) output. Input range -10 ..+60mVdc. Standard configuration 
0:20mVdc. Minimum measuring range 2mVdc. Configurable with 
HD778 TCAL. Container for WallMount installation.

HD978TR4: Configurable signal converter amplifier with 0:10Vdc 
(10:0Vdc) output. Input range -10 ..+60mVdc. Standard 
configuration 0:20mVdc. Minimum measuring range 2mVdc. For 
DIN rail 35mm. Configurable with HD778 TCAL

HD978TR6: Configurable signal converter amplifier with 0:10Vdc 
(10:0Vdc) output. Input range -10 ..+60mVdc. Standard configuration 
0:20mVdc. Minimum measuring range 2mVdc. Configurable with 
HD778 TCAL. Container for Wall Mount installation.

HD778TCAL: Voltage generator in the range -60mVdc...+60mVdc, 
controlled by PC through the RS232C serial port, DELTALOG-7 
software for setting K, J, T , N thermocouple transmitters and HD 
978TR3, HD 978TR4 converters.

Connection diagram of the HD978TR3 to a pyranometer. Connection diagram of the HD978TR4 to pyranometer.



Elements for environmental analysis



Data logger 

DATA LOGGER          
HD 33LM.GSM

DATA LOGGER TO BE COMBINED 
WITH ANY ENVIRONMENTAL SENSOR             

HD 35EDLW SERIE

CLOUD BASED:
INFORMATION AVAILABLE WHERE YOU NEED IT

HD 32MT.1 HD 32MT.3DATA LOGGER WITH 
GSM/GPRS MODUL FOR 

WEATHER STATION     
HD 33LMT.GSM

Your measurement data is important: 
too important to risk losing it. That is 
why in all our data loggers we have 
full backup, even with power loss. 
Analyzing your data can be done 
how and where you want it. Local 
database connection, cloud solution 
with all information on your tablet PC 
or smart phone, we provide you what 
you need. Secured, stable, simple.

DATA AQUISITION SYSTEM FOR METEO STATION        



Temperature, Pressure, Humidity Measurement

HD 9007 A-1 - HD 9007 A-2

HIGH ACCURACY 
BAROMETRIC TRANSMITTER      

HD 9408.3B SERIE

DIGITAL BAROMETRIC 
TRANSMITTER WITH 

LED INDICATION                                 
HD 9908T BARO

DUAL TEMPERATURE AND RELATIVE HUMIDITY 
TRANSMITTERS

HD 9008 - HD 9009

BAROMETRIC TRANSMITTER
HD 9408TBARO

LEAF WETNESS SENSOR WITH DOUBLE 
SENSITIVE SURFACE 

HD 3901

PROBE FOR SOIL 
VOLUMETRIC WATER 

CONTENT

THREE ELECTRODE 
HD 3910.2

TWO ELECTRODE 
HD 3910.1

HD 9817TXX SERIE

PROBES FOR SOIL 
TEMPERATURE 

PROFILE 
MEASUREMENTS  

6 POINTS  
TP32MTT.03.1

7 POINTS 
TP32MTT.03

METEOROLOGICAL SHIELD FOR 
TEMPERATURE & HUMIDITY        

Humidity and temperature are being 
considered as ‘basic’ measurements.

We at Delta OHM consider it a 
challenge to work on improvement 
of even these basic measurements: 

make them more reliable, more 
stable. Our sensors have a strong 
mechanical design with a reliable 

and field proven construction



Wind measurement

TWO AXES ULTRASONIC ANEMOMETERS      THREE AXES ULTRASONIC ANEMOMETERS              

Works independently of any 
local infrastructures

Secure 
electronic 
connection

Radiometric probe

Air temperature and 
relative humidity with 
shield protection from 
weather influences

Stable mechanical 
design, available as 
complete station

Cloud solution – 
data anywhere you 
wantData logger with 

GSM/GPRS module

Wind measurements with no 
moving parts – maintenance 
free

ALL IN ONE SENSOR: WIND 
SPEED & DIRECTION, RH, 

DEW POINT, AIR TEMP, ATM 
PRESSURE & SOLAR RADIATION                                  

HD 52.3DP147

MEASUREMENT OF WIND 
SPEED AND DIRECTION      

HD 52.3D

WIND SPEED 
AND DIRECTION                                      

HD 2003.1

WIND SPEED 
AND DIRECTION, 
AIR TEMP, RH & 
ATM PRESSURE              

HD 2003

ULTRASONIC ANEMOMETER 
WITH ALUMINIUM BODY                                     

HD 51

COMPACT WEATHER 
STATION 

HD 32.35FP

Global solar 
radiation

All in one 
sensor





PHOTOMETRIC PROBE 
LP PHOT 02

RADIOMETRIC PROBE 
LP UVA 02

RADIOMETRIC PROBE 
FOR ENVIROMENTAL USE 

LP UVB 02

RADIOMETRIC 
UV INDEX                              

LP UVI 02

 SUNSHINE    
DURATION SENSOR                                          

LP SD18

PYRHELIOMETER  
LP PYRHE 16

Solar measurement

PYRGEOMETER    
LP PYRG 01

NET IRRADIANCE 
METER 

LP NET 14

NET IRRADIANCE 
METER                

LP NET 07

PYRANOMETER    
LP SILICON PYRA 04

SECOND CLASS 
PYRANOMETER       

LP PYRA 03

SECONDARY STANDARD 
PYRANOMETER                     

LP PYRA 10

The sun! It provides our world with 
daylight, it controls the temperature 

on our planet. It provides energy and 
makes plants grow. The measurement 

of solar radiation has become of 
high importance especially when 
it comes to take decisions about 

efficiency, energy performance or 
maintenance. Delta OHM Pyrometers 

are all build in accordance with 
ISO 9060 classification and WMO 

recommendations. 

FIRST CLASS 
PYRANOMETER       

LP PYRA 02



Precipitation measurement

TIPPING BUCKET 200 cm2

HD 2015

RAIN DETECTOR                 
HD 2013.2

TIPPING BUCKET 400 cm2

HD 2013
WEIGHING RAIN GAUGE 400 cm2

HD 2016

Weather monitoring is of great importance. Not only to 
clarify what is happening over a longer period of time, but 
also to be able to prevent or minimize damage by using the 
possibilities of direct alerts. Our rain gauges are part of 'cloud' 
based warning systems to identify heavy rainfall and provide 
instantly alerts on risk of flooding. 

RAIN GAUGES



Water, snow or ice...we measure it all
Various principles, fit for the best purposes

High accuracy, low maintenance
Fast and accurate, high resolution, built to last

Suitable for remote applications
For low power applications anywhere in the world

WMO compliant
Developed and designed according to WMO guidelines

PRECIPITATION MEASUREMENT	
WHEN EVERY DROP COUNTS 











TECHNICAL
SPECIFICATIONS HD2016 HD2015 HD2013 HD2013.2

M
ea

su
re

Type Rain Gauge Rain Gauge Rain Gauge Rain Detector

Principle Weighing Tipping Bucket Tipping Bucket Capacitive

Solid √
(option R)

√
(option R)

√
(option R)

√

Mixed √
(option R)

√
(option R)

√
(option R)

√

Liquid √ √ √ √
Resolution 0.001 mm/1mg 0.1-0.2 or 0.5 mm/tip 0.1-0.2 or 0.5 mm/tip

Accuracy ± 0.2 mm
± 2 % (using correction 

curves)
± 2 % (using correction 

curves)

Collector Area 400 cm2 200 cm2 400 cm2

Maximum Rainfall Rate 1000 mm/h
600 mm/h (0.2 res. version)

1000 mm/h (0.5 res. version)
600 mm/h (0.2 res. version)

1000 mm/h (0.5 res. version) 

O
ut

pu
t

Contact output Voltage Free Voltage Free Voltage Free Open Collector

Analog output Optional 4...20 mA (Iout)
or 0...10 V (Vout)

0...1 V

SDI-12 √ optional

RS485-MODBUS √

Po
w

er

Supply voltage 10...15 Vdc meas. 
12 Vdc heating

12 / 24 Vdc only for heating
12 / 24 Vdc for heating
7...30 Vdc for Iout SDI-12

13...30 Vdc for Vout

12 Vdc

Consumption
90 W heating

≈20 mA measuring circuit 
(1,5 A peak)

50 W heating

165 W heating
≈26 mA for Iout
≈4 mA for Vout

≈100 µA for SDI-12

130 mA typ.
230 mA max.

O
pe

ra
tin

g 
co

nd
iti

on
s Operating Temperature

0...+70 °C
-20...+70 °C heated version

0...+70 °C
-20...+70 °C heated version

0...+70 °C
-20...+70 °C heated version -20...+60 °C

Protection Degree IP 64 IP 64 IP 64 IP 68

Ge
ne

ra
l C

ha
ra

ct
er

ist
ic

s

Housing Coated aluminium Coated aluminium Coated aluminium
ASA technopolymer 

UV resistant

Bird spikes optional optional optional optional

Filter √ √ √ √
Adjustable Feet √ √ √
Levelling Device √ √ √

Mounting Bracket √

Data Logger

HD33 Meteo Data Logger Series
HD35 Wireless Data Logger Series

HD2013-DB Rain Indicator Data Logger 
HD32MT Meteo Data Logger Series
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Delta OHM

Delta OHM is located near Padua, close to Venice.  
Since its founding in 1978, Delta OHM, with its current 
staff of more than 60 employees, has established an 
excellent international reputation in its work on the 
development and production of electronic measuring 
devices. The product assortment of Delta OHM 
comprises a broad spectrum from simple transmitters 
or handheld measuring devices to independently 
operating measuring system solutions with remote 
data transmission.  Delta OHM currently exports to 
over 70 countries.

The quality of the products is assured, among other 
things, by the in-house calibration laboratories 
accredited according to ISO 17025 (ilac-MRA ACCREDIA 
LAT N° 124). 

The merger with the GHM Messtechnik Group in 2015 
opened up new possibilities for Delta OHM. The 
company headquarters, sales, marketing and training 
center of the GHM GROUP is situated in Erolzheim in 
southern Germany. All members of the GHM GROUP 
(Greisinger, Honsberg, Martens, Imtron, Delta OHM 
and Val.Co) operate in their respective locations as 
centres of competence for product development, 
 production and materials handling. 

Delta Ohm products are still handled by international 
Delta Ohm distribution in Padua and product 
specialists within the GHM Group.

Delta OHM calibration laboratories are accredited 
 according to ISO 17025 (ilac-MRA ACCREDIA Lat N° 124) 
for the measurement of the following physical :

o Temperature
o Humidity
o Pressure 

o  Air speed
oPhoto-radiometry
o  Acoustics 
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Markets

o  Environment, labour protection
occupational safety and industrial
Sound&Vibration

o Alternative energies
(photovoltaics, wind power)

o  Meteorology, geology, hydrology,
weather forecasting

o  Agriculture,    agro-meteorology,
animal husbandry, fish breeding

o  Ventilation and air conditioning,
building automation

o Museums, shopping centers and
public places

o  Medicine, hospitals, chemical and
pharmaceutical laboratories

o Water analysis, laboratories

o Food

o  Infrastructure
(roads, railway, airports, harbours)

o Industrial applications

Our focus markets in which Delta OHM products have been proven for years:
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Comprehensive product range for detection and 
 evaluation of environmental conditions in the work-
place regarding temperature, noise, vibration,  
lighting and room air quality. 
The measuring devices are oriented towards current 
standards – the technical regulations (labour 
protection) on the topic – “Incoherent optical 
radiation”, in accordance in accordance with European 
Directive 2006/25/EC.

o  Sound level measuring devices (class 1 and 2)
according to IEC 61672-1, 2002; IEC 60651and 
IEC 60804 and acoustic calibrators according 
to IEC 60942

o Vibration measuring devices and calibrators 
(ISO 8041, ISO 2631, ISO 5349)

o  Photometers and radiometers for detection of
lighting strength, UVA, UVB, UVC, etc.

o Incoherent optical radiation
o WBGT, PMV, microclimate data logger
o Room air quality CO2, CO 

Environment, labour protection,  occupational safety 
and industrial Sound & Vibration 

e.g. data logger HD 2402 for incoherent optical radiation, sound level 
meter HD 2110L, photometer / radiometer HD2102.1 and HD2102.2
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Comprehensive product range for detection and 
evaluation of environmental conditions in the work-
place regarding temperature, noise, vibration,  
lighting and room air quality. 
The measuring devices are oriented towards current 
standards – the technical regulations (labour 
protection) on the topic – “Incoherent optical 
radiation”, in accordance in accordance with European 
Directive 2006/25/EC.

o Sound level measuring devices (class 1 and 2)
according to IEC 61672-1, 2002; IEC 60651and 
IEC 60804 and acoustic calibrators according 
to IEC 60942

o Vibration measuring devices and calibrators
(ISO 8041, ISO 2631, ISO 5349)

o Photometers and radiometers for detection of
lighting strength, UVA, UVB, UVC, etc.

o Incoherent optical radiation
o WBGT, PMV, microclimate data logger
o Room air quality CO2, CO 

Environment, labour protection,  occupational safety 
and industrial Sound & Vibration 

e.g. data logger HD 2402 for incoherent optical radiation, sound level 
meter HD 2110L, photometer / radiometer HD2102.1 and HD2102.2

We offer various measuring solutions specifically  
for detection and improvement of efficiency of solar 
and wind power systems:

o Portable radiometer
o Pyranometer (all classes)
o Temperature sensors for solar panels
o Pyrheliometer
o Sensors for measurement of sunshine duration
o  Sensors for measurement of wind speed

and direction

Of course, we also offer the appropriate data logger 
components for all aforementioned variables.

Alternative energies 
(photovoltaics, wind power) 

e.g. 3-axis ultrasonic anemometer HD 2003/HD 2003.1,
Pyrheliometer LP PYRHE 16, First Class Pyranometer LP PYRA 02
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Measurement solutions for exact and reliable 
detection of nearly all relevant parameters:

o Portable radiometer
o Pyranometer (all classes)
o Albedometer
o Pyrgeometer
o Pyrheliometer
o Rain detector and rain gauge
o Data logger
o Weather stations
o 2D/3D ultrasonic anemometer

Sensors for measurement of: 
o sunshine duration
o barometric air pressure
o temperature (also ventilated) and air humidity
o leaf wetness
o soil humidity and temperature
o UVA/UVB radiation
o UV index
o photosynthetically activated radiation (PAR)
o radiation balance (“net radiometer”)
o precipitations

Meteorology, geology, hydrology,
weather forecasting and agro-meteorology

e.g. Weather Station HD32.35, Ultrasonic Anemometer HD52.3D, 
Rain Gauge HD 2013 
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Measurement solutions for exact and reliable 
detection of nearly all relevant parameters:

o Portable radiometer
o Pyranometer (all classes)
o Albedometer
o Pyrgeometer
o Pyrheliometer
o Rain detector and rain gauge
o Data logger
o Weather stations
o 2D/3D ultrasonic anemometer

Sensors for measurement of: 
o sunshine duration
o barometric air pressure
o temperature (also ventilated) and air humidity
o leaf wetness
o soil humidity and temperature
o UVA/UVB radiation
o UV index
o photosynthetically activated radiation (PAR)
o radiation balance (“net radiometer”)
o precipitations

Meteorology, geology, hydrology, 
weather forecasting and agro-meteorology

e.g. Weather Station HD32.35, Ultrasonic Anemometer HD52.3D, 
Rain Gauge HD 2013 

HD35ED...

HD35APG

HD35ED...

HD35ED...

GSM

Internet

A wide spectrum of applications is covered with our 
portable and industrial measuring technology for tem-
perature, air speed, (impeller, heat wire, pitot dynamic 
pressure), air humidity, differential pressure, lighting and 
room air quality (CO2 / CO). The applications range from 

measurement of individual parameters (e.g. differential 
pressure monitoring of an air filter) to complex wireless 
data logger systems with which a variety of parameters 
are automatically detected and documented. 

Museums, shopping centers and public places

In addition to the aforementioned applications, we offer 
solutions for special environments, such as the monitor-
ing of light conditions in museums. 

Ventilation and air conditioning, 
building automation

e.g. HD 35 series - mobile wireless connection with Access Point HD 35 APG; 
Thermo-anemometer HD 2103.1, HD 2103.2; Temperature / Humidity data 
logger indicator / regulator transmitter HD 2817T
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In addition to the aforementioned general ventilation 
and air conditioning requirements, there are additional 
special requirements, such as the continuous monitoring 
of cooling or heating cabinets, measurement of inlet 
flow speed of fume cupboards or differential pressure 
monitoring of operation rooms and clean rooms.

Delta OHM offers suitable handheld measuring devices, 
data loggers and wireless data logger systems for 
these applications. 
Software options that satisfy FDA requirements CFR21 
part 11 are available for electronic measurement data 
recording.

We offer the right solution for radiometric applications 
(UVA, UVB, UVC, UVeff, etc.).

Medicine, hospitals, chemical
and pharmaceutical laboratories

e.g. HD 208 series mini data logger, low-pressure transmitter HD404
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In addition to the aforementioned general ventilation 
and air conditioning requirements, there are additional 
special requirements, such as the continuous monitoring
of cooling or heating cabinets, measurement of inlet
flow speed of fume cupboards or differential pressure
monitoring of operation rooms and clean rooms.

Delta OHM offers suitable handheld measuring devices,
data loggers and wireless data logger systems for 
these applications. 
Software options that satisfy FDA requirements CFR21 
part 11 are available for electronic measurement data 
recording.

We offer the right solution for radiometric applications 
(UVA, UVB, UVC, UVeff, etc.).

Medicine, hospitals, chemical 
and pharmaceutical laboratories

e.g. HD 208 series mini data logger, low-pressure transmitter HD404

Water analysis, laboratories

For use in the laboratory or in industrial 
applications and for field use, for the 
measurement of:

o pH value
o Conductivity
o Redox potential
o Oxygen concentration
o Turbidity

The handheld measuring devices also offer the 
 possibility of simultaneously measuring and reliably 
storing pH value, conductivity and temperature.

e.g. pH meter HD 3405.2 bench top unit
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Temperature and humidity monitoring is a central 
topic, e.g. for the production, packaging, transport and 
storage of foods (cold chain monitoring).

Delta OHM offers a broadly diversified assortment of 
temperature / humidity measuring technology, starting 
with the handheld measuring device with tempera-
ture sensor, to devices with data logger function and 
wireless data logger systems with automatic data 
acquisition. 

Our UVC measuring devices are used for pasteuri-
sation / sterilisation applications.

Food

Monitoring of perishable (food, medication, etc.) or fragile goods 
during transport, e.g. with the wireless Data Logger HD 35.

Unloading of goods

Transport

Data logger
Data logger

Data download Base unit

Loading of goods

Storage
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Temperature and humidity monitoring is a central 
topic, e.g. for the production, packaging, transport and 
storage of foods (cold chain monitoring).

Delta OHM offers a broadly diversified assortment of 
temperature / humidity measuring technology, starting 
with the handheld measuring device with tempera-
ture sensor, to devices with data logger function and 
wireless data logger systems with automatic data 
acquisition. 

Our UVC measuring devices are used for pasteuri-
sation / sterilisation applications.

Food

Monitoring of perishable (food, medication, etc.) or fragile goods 
during transport, e.g. with the wireless Data Logger HD 35.

Unloading of goods

Transport

Data logger
Data logger

Data download Base unit

Loading of goods

Storage

Measuring equipment for continuous monitoring  
of wind speed (bridges, cranes, etc.) and lighting  
(road lighting, tunnel entrance haze luminance  
according to standard UNI11095:2005) and general 
weather parameters (see meteorology).

Our data loggers are frequently used for concrete 
hardening. 
With integrated thermocouples, the temperature  
in the concrete is continuously monitored and  
recorded, wherein optimal properties of the end 
 product can be assured.

Infrastructure 
(roads, railway, airports, harbours)

e.g. Temperature Data Logger for up to 16 measuring points HD32.8/16
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In addition to the measuring devices and applications 
shown on the previous pages, we offer additional meas-
urement solutions for special industrial applications. 

These includes, for example, sensors for measurement 
of dewpoint / humidity in compressed air systems or  
a wide assortment of manometers, barometers and 
pressure transmitters for numerous tasks. 

Industrial applications

e.g. RH compressed air probe HP480 - T480.1 - S.TC2.480.2 and 
relative pressure transmitter HD3604T
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In addition to the measuring devices and applications 
shown on the previous pages, we offer additional meas-
urement solutions for special industrial applications.

These includes, for example, sensors for measurement 
of dewpoint / humidity in compressed air systems or  
a wide assortment of manometers, barometers and 
pressure transmitters for numerous tasks. 

Industrial applications

e.g. RH compressed air probe HP480 - T480.1 - S.TC2.480.2 and 
relative pressure transmitter HD3604T

Delta OHM offers handheld and industrial measuring 
devices for measurement of:

• Temperature
• Humidity (rel. humidity / dewpoint)
• Pressure
• Air speed
• Photometric and radiometric variables (such as

Lux, UVA, UVB, UVC, UVeff, PAR, PHOT, BLUE,
etc.)

• Sound level
• Vibration
• Gas concentration (CO2, CO)
• Water Anlaysis

Physical variables

and for a number of derived characteristics and indices.

Delta OHM also offers calibration laboratories that are 
accredited according to ISO 17025 (ilac-MRA ACCREDIA 
Lat N° 124) for the measurement of the following 
 physical  quantities:

 Temperature
 Humidity
 Pressure

 Air speed
 Photometry / radiometry
 Acoustics
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Calibration laboratories

The Calibration Center offers: 
o ILAC ACCREDIA Certificates
o Calibration Reports ISO 9001 recognized
o internal support to R&D for testing new high

quality products and speeding up development
o factory calibration for high quality Delta OHM

products

The Calibration Center of Delta OHM is based on six 
modern laboratories equipped with a state of the 
art equipment and part of the international circuit 

ied by ILAC-MRA. The high quality standard is certif
the ISO 17025 accreditation. 

o Temperature
o Humidity
o Pressure
o Air speed
o Photo-radiometry
o Acoustic

ACCREDIA LAT N° 124
Humidity measurement 
 laboratory

ACCREDIA LAT N° 124
Pressure measurement 
laboratory

ACCREDIA LAT N° 124
Temperature measurement 
laboratory

ACCREDIA LAT N° 124
Acoustic measurement 
laboratory

ACCREDIA LAT N° 124
Photometry and radiometry 
measurement laboratory

ACCREDIA LAT N° 124
Air speed laboratory
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Delta OHM

At Delta OHM we offer our customers the technology for 
measuring, understanding and influencing the world we live 
and work in and the environment around us.

Delta OHM is an Italian company specialized in the design, 
manufacturing and calibration of portable, bench top and 
industrial scientific instruments for the measurement of physical 
quantities. Our products are completely developed within the 
company, where more than 25 % of the work force is involved in 
research and development departments.

The range includes instruments for the measurement of Acous­
tics and Vibration, Environmental and Weather Stations, Indoor 
Air Quality, Wireless Data Logger Systems, Relative Humidity, Air 
Speed, Photo Radiometry, Light,Temperature and Pressure.

Delta OHM Calibration Center, based on six modern 
laboratories equipped with a state-of-the-art equipment, is part 
of the international circuit ILAC-MRA and ISO 17025 accredited. 
The main production at Delta OHM is based on specific 
national and international standards, in order to help and ease 
the work of experts who are designated to ensure workers" and 
citizens" safety as well as a cleaner and healthier environment.

In Delta OHM we do not only produce measuring instruments; 
in Delta OHM we like to be able to contribute to the develop­
ment and sustainability of the society throughout technologi­
cally advanced measurement solutions.
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LAT 124

Temperature - Humidity - Pressure - Air speed 
Photometry/Radlometry - Acoustics

The Accredia Lat №. 124 calibration laboratories of Delta Ohm 
are accredited for measurements of the following physical 
variables:

о Temperature

° Humidity

° Pressure

° Air speed

° Photometry/Radiometry

° Acoustics



Solar Radiation - direct, diffuse and reflected radiation

Solar Radiation

The solar radiation, often called "global radiation" is the sum of 
direct, indirect and reflected radiation.

"Direct radiation"
also called sometimes„beam radiation" or„direct beam radia­
tion", is used to describe solar radiation travelling on a straight 
line from the sun down to the surface of the earth. Because of 
this fixed direction, shadows of the objects which come in the 
way of sun rays are formed. This way shadows are only produced 
when direct radiation is blocked.

"Diffuse radiation"
on the other hand, does not have a fixed direction but just goes 
any which way. The term describes the sunlight that has been 
scattered by molecules and particles in the atmosphere but that 
has still made it down to the surface of the earth.

"Reflected radiation"
is the component of radiation which is reflected from surfaces 
other than air particles.

"Normal radiation"
describes the radiation that strikes a surface that is at a 90° angle 
to the sun's rays. By constantly keeping our solar collectors 
at a 90° angle with the sun, we maximize the direct radiation 
received on that day.

"Ratio of direct to diffuse radiation"
varies according to the sun position. When the sky is clear and 
the sun is very high in the sky, direct radiation is around 85 % of 
the total insolation striking the ground and diffuse radiation is 
about 15 %. As the sun goes lower in the sky, the percentage of 
diffuse radiation keeps going up until it reaches 40% when the 
sun is 10° above the horizon.



Pyranometer - monitoring solar plant efficiency 

Pyranometer 

А pyranometer is а type of actinometer used to measure broad­

band solar irradiance оп а planar surface and it is а sensor that 

is designed to measure the solar radiation flux density (in W/m2) 

from а field of view of 180 degrees. Pyranometers are frequently 

used in meteorology, climatology, solar energy studies and 

building physics. They сап Ье seen in many meteorological 

stations - typically installed horizontally and next to solar panels 

- typically mounted with the sensor surface in the plane of the 

panel. 

Pyranometers аге standardised according to the ISO 9060 stand­

ard, that is also adopted Ьу the World Meteorological Organiza­

tion (WMO). This standard discriminates three classes. The best is 

called "Secondary Standard'; the second best"First Class" and the 

last one "Second Class" 

Reasons for measuring Solar Radiation 

о to select the most appropriate PV system, cell technology 

and fixed or tracking type 

о to find optimal locations (solar prospecting, field mapping) 

о to help investment decisions 

о to monitor system performance 

о to schedule maintenance and maximize operating efficiency 

о for performance calculations 

Pyranometer 

Secondary Standard 

LP Pyra 10 

Pyranometer 

FirstClass 

LP Pyra 02 

Pyranometer 

Second Class 

LP Pyra 03 



Silicon Pyranometer - affordaЫe control 

Silicon Pyranometer for low cost monitoring solar 
plant efficiency 

The LP Silicon-PYRA 04. pyranometer measures the global solar 

radiation (W/m2 ) Ьу using а silicon photodiode (350 nm -1100 

nm). The special geometry and the diffuser allow to have а 

pyranometer field of view of 180 degrees according to cosine 

law. The pyranometer is suitaЫe for the measurement of natural 

sunlight. 

Silicon Pyranometer 

LP Silicon-PYRA 04 

Advantages of а Pyranometer over а Reference Cell 

о The pyranometer gives an indipendent, accurate 

reading of the total availaЫe solar radiation. 

о Pyranometers are classified and calibrated to ISO standards 

and WMO standards. 

о The response time of а pyranometer is longer than а PV cell. 

о The pyranometer is PV cell type independent. 

о А pyranometer сап have а very small temperature 

coefficient. 

о А pyranometer could not need power supply 

limiting energy consumption. 

о А pyranometer does not suffer for sun incidence. 

о References of the PV cells are specified only 

at SТС (Standard Test Conditions). 

о Reference cells (and PV panels) suffer more from 

pollution than pyranometers. 

о Performance ratio or performance index calculations аге 

more accurate using а pyranometer. 



Sunshine Duration and Pyrheliometer 

WMO - World Meteorological Organization 

The WMO defines the sunshine duration as the time during 

which the direct solar radiation exceeds the level of 120 W/m2
. 

The choice of instruments for sunshine duration is more difficult. 

This type of instrument is not standardized and the measurment 

сап Ье done in various ways. 

Sunshine duration is often monitored in order not to interrupt 

historical records. 

The Sunshine Duration Sensor 

о performes the measure of radiation with an array of 

photodiodes arranged in а particular geometry which 

allows to obtain an accurate measurement in any 

weather conditions. 

о measures also direct radiation (SRD). 

о is availaЫe in three versions, which differs in the type 

of output. 

Pyrheliometer 

When the sky is clear and the sun is very high in the sky, direct 

radiation is around 8S % of the total insolation striking the 

ground and diffuse radiation is about 1 S %. As the sun goes 

lower in the sky, the percent of diffuse radiation keeps going up 

until it reaches 40 % when the sun is 10° above the horizon. 

Pyrheliometer 

LP PYRHE 16 

The Sunshine Duration Sensor 

LP SD18 



Panel Temperature 

Temperature Coefficients 
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The temperature coefficients of а module describe the tem­

perature dependencies of the current, and in particular of the 

voltage. 

As а result, the temperature also has а major impact оп the 

measurement result, and in the end, оп the measurement of 

power. Depending оп the device, there are а variety of ways to 

measure the temperature. 

Temperature dependent resistances (e.g. Ptl 00) are the most 

common method. The temperature sensors must Ье attached to 

the rear ofthe module and set in the centre behind а cell. 

The temperature and irradiation recorded must also Ье sent to 

the measurement device and attributed to the measurement to 

the nearest second. 

lrradiance: АМ 1.5. 1 kW/m 2 
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Example of 1-V curves of а PV module 

20 30 

Temperature Transmitters 

Active temperature transmitters complete with contact temper­

ature probe for solar panels with 5 or 1 О m саЫе, 1/3 DIN thin-fi 

lm Ptl 00 sensor 

HD48T 

• 
............ 

JRAНsм,mAFORtlVAC 

HD4807ТFP 



Environmental Sensors - maximizing of the profitabllity 

Schedule maintenance and increase of performance 

Anemometer 

Wind speed and direction parameters do not directly affect 

the performance of PV plants but are used to evaluate air mass 

transfer phenomena оп the modules' surface. ln fact, it is well 

known that air mass movement improves temperature dissipa­

tion of the PV cells. Moreover, these data are used оп PV plants 

equipped with solar trackers in order to warn about possiЬle 

dangerous situations. 

Temperature and Humidty Transmitter 

The ambient temperature is measured Ьу РТ100 sensors. The 

measurement of the temperature allows the evaluation of the 

performance with respect to standard conditions of the test. 

Rain Gauge 

Rain may damage the photovoltaic system Ьу infiltrating the 

fixing holes, if not perfectly sealed, or penetrating between 

the edges that separate the panels between them. Of course 

the cleaning of the solar panels frequently exposed to rain is а 

must. Acidity, dirt and aloes are consequences that worsen the 

absorption of sunlight. 

-

/ 

Two axis ultrasonic 

anemometer 

HD 52.ЗD 

HD 52.3DP147R 

Temperature and 

humidity transmitter 

HD9007A-1 

HD 9008TRR 

HD 9007R 

Rain Gauge 

HD 2013 

HD 2015 



Environmental Data Acquisition Systems 

lmproving technical availabllity and efficiency of the PV plant 

А solar monitoring station consists in а data logger сараЫе 

to store the measured values and to acquire the parameter 

measured Ьу specific sensors. 

The innovative HDЗS wireless data acquisition system is а bat­

tery-operated, caЬling system which collects the measurements 

from the sensors and transmits them to an access point which 

in turn allows remote management and delivery of the data. 

Depending оп the size of the plant, multiple data acquisition 

systems сап Ье part of а single network which centralize all 

collected measures. 

The possibility to access the Ьу the monitoring system directly 

measured data, upstream of software processing, is а preferen­

tial feature for monitoring systems used in medium and large PV 

plants which need targeted performance analysis. Weather data 

as well as panel temperature, solar radiation or sunshine dura­

tion are displayed in real time allowing an adequately and more 

effective intervention оп failures and а reduction of operation 

time, thus improving technical availability and efficiency of the 

PV plant. 

HD 35хх - Wireless data logger 



String Data Acquistion Solutions - part 1 

String monitoring: an essential tool for reliaЫe PV operation and maintenance 

Permanent control provides early detection of defects 

and malfunction of а PV system or its solar panels. 

Data and state acquisition of the PV system is designed 

with modular components. 

There are modules measuring DC current and voltage of the 

individual strings, modules for panel temperature, and signals of 

wind speed, irradiation sensors and air temperature. 

HD52.3D Руга 10 

m/s w/m' 

Field bus 

24V 

The current-to-voltage characteristic of а solar panel 

built of several solar cells connected in series, reflects 

the specific properties of this power generator. 

The curve of а solar panel is very similar to а single cell, 

despite the different scale factor. Solar panels аге again 

connected in series ог in parallel to generate more 

current or voltage as appropriate. 

Field bus 

max.800m 24V 

1 1 



String Data Acquistion Solutions - part 11 

What kind of information we сап obtain? 

The electrical quantities to acquire for а proper PV plant's super­

vision are as follows: 

Electrical quantities (V, 1, Р): 

о String 

о lnverter input 

о I nverter output 

Energy power (Wh) 

о Output inverter 

о Line input 

о Self-consumption 

Faulty signals from: 

о String 

о lnverter 

о Electrical switchboards 

The monitoring of the production plants' management aims to 

keep under constant control the technical and environmental 

parameters of production facilities in order to analyze the trend 

of the technical and economic performances so to maintain 

alignment with (or even improve) the expected operational 

results. 
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PV Module Devices 

Module lnput 

Sensor Voltage Current Signal Signal 

Voltage Current 

IPV Voltage • 

IPVCurrent • 

IPV Signals AD о о 

IPV Signals D 

IPV Communication 

Pt100 Digital lnteranl Modbus CAN 

Out (SPI) RS485 

• 

• 

о • • 

• • 

• о

8 = Standard / О = Optional / О = per type of sensor (Mistakes reserverd, technical specifications subject to change without notice) 

IPV communication 

This IPV module serves to transmit data acquired 

Ьу the current, voltage, and signal modules of 

solar systems for string efficency monitoring in 

medium sized and large facilities. 

IPV voltage 

This IPV module serves to acquire DC voltage 

values in solar systems for string efficency 

monitoring in medium sized or large facilities. 

IPV current 

This IPV module serves to acquire DC current 

values in solar systems for string efficency 

monitoring in medium sized or large facilities. 

IPV signals AD 

This IPV module serves to acquireanalog and 

digital signals in solar systems. 

IPV signals D 

This IPV module serves to acquire digital signals 

in solar systems. 



PortaЬle Photovoltaic Testing 

Multifunctional PortaЫe Devices for testing and maintenance 

PortaЫe instruments are used Ьу professionals to perform regu­

lar proЫem-solving. 

While operating, it may happen that some of the modules сап 

compromise the performance of the entire system. When the 

efficiency of the system is lower than expected, it is impor­

tant to solve the proЬlem in order to remove the inefficiency. 

The portaЫe instrumentation allows this analysis to Ье done 

directly оп the field. ln case of malfunctions, it is important to 

act promptly, without losing the kwh produced, which are the 

main responsiЬle for the success of the investment. ln fact, the 

payback period will Ье respected if the plant produces within 

the expected time. 

Tests and Security Checks 

The testing tests at plant start-up are carried out to certify their 

safety (IEC 62446). ln some countries there is а benchmark for 

testing where, in the interest of financing, it is necessary to 

provide specific performance requirements. The comparison 

between detected and nominal data allows to determine 

immediately whether the string or module meets the efficiency 

parameters declared Ьу the manufacturer. 

НDЗ1 Multifunktional Datalogger 

HDЗl is а З channel multifunctional datalogger. Each of the 

input allow connecting probes for measurement of а variaty of 

physical quantities including temperature, humidity, solar radia­

tion, panel temperature, current and voltage Ьу using separate 

high accurancy sensors. 

This measurement allow the immediat evaluation. 

HDЗl with photovoltaic probes 



Архангельск (8182)63-90-72  
Астана (7172)727-132   
Астрахань (8512)99-46-04   
Барнаул (3852)73-04-60   
Белгород (4722)40-23-64    
Брянск (4832)59-03-52   
Владивосток (423)249-28-31  
Волгоград (844)278-03-48   
Вологда (8172)26-41-59   
Воронеж (473)204-51-73   
Екатеринбург (343)384-55-89 
Иваново (4932)77-34-06  

Ижевск (3412)26-03-58 
Иркутск (395)279-98-46      
Казань (843)206-01-48   
Калининград (4012)72-03-81 
Калуга (4842)92-23-67    
Кемерово (3842)65-04-62     
Киров (8332)68-02-04    
Краснодар (861)203-40-90   
Красноярск (391)204-63-61  
Курск (4712)77-13-04     
Липецк (4742)52-20-81 
Киргизия (996)312-96-26-47

Магнитогорск (3519)55-03-13   
Москва (495)268-04-70   
Мурманск (8152)59-64-93         
Набережные Челны (8552)20-53-41 
Нижний Новгород (831)429-08-12  
Новокузнецк (3843)20-46-81   
Новосибирск (383)227-86-73    
Омск (3812)21-46-40    
Орел (4862)44-53-42    
Оренбург (3532)37-68-04    
Пенза (8412)22-31-16
Казахстан (772)734-952-31  

Сургут (3462)77-98-35 
Тверь (4822)63-31-35  
Томск (3822)98-41-53    
Тула (4872)74-02-29     
Тюмень (3452)66-21-18   
Ульяновск (8422)24-23-59   
Уфа (347)229-48-12     
Хабаровск (4212)92-98-04 
Челябинск (351)202-03-61 
Череповец (8202)49-02-64 
Ярославль (4852)69-52-93

Пермь (342)205-81-47   
Ростов-на-Дону (863)308-18-15 
Рязань (4912)46-61-64    
Самара (846)206-03-16    
Санкт-Петербург (812)309-46-40 
Саратов (845)249-38-78   
Севастополь (8692)22-31-93 
Симферополь (3652)67-13-56  
Смоленск (4812)29-41-54    
Сочи (862)225-72-31 
Ставрополь (8652)20-65-13      
Таджикистан (992)427-82-92-69 

Единый адрес для всех регионов: dmh@nt-rt.ru || www.deltaohm.nt-rt.ru
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