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 Important user information 
 
Dear customer, thank you for purchasing a Kipp & Zonen instrument. It is essential that you read this manual completely 
for a full understanding of the proper and safe installation, use, maintenance and operation of your new CUV5 or SUV 
series radiometer. Where ǘƘŜ ǘŜǊƳ Ψ{¦±Ω ƛǎ ǳǎŜŘ ǘƘŜ ƛƴŦƻǊƳŀǘƛƻƴ ŀǇǇƭƛŜǎ ǘƻ ŀƭƭ ǘȅǇŜǎΤ {¦±-A, SUV-B, SUV-E and SUV5. 
Otherwise the specific model name is used. 
 
We understand that no instruction manual is perfect, so should you have any comments regarding this manual we will be 
pleased to receive them at:   
 
OTT HydroMet B.V. 
Delftechpark 36, 2628 XH Delft, - or 
P.O. Box 507, 2600 AM Delft, 
The Netherlands 
+31 15 2755 210 
solar-support@otthydromet.com 
www.kippzonen.com  
 
Warranty and Liability 
OTT HydroMet B.V. guarantees that the product delivered under the Kipp & Zonen brand name has been thoroughly 
tested to ensure that it meets its published specifications. The warranty included in the conditions of delivery is valid only 
if the product has been installed and used according to the instructions supplied by OTT HydroMet B.V. 
 
OTT HydroMet B.V. shall in no event be liable for incidental or consequential damages, including without limitation, lost 
profits, loss of income, loss of business opportunities, loss of use and other related exposures, however incurred, rising 
from the faulty and incorrect use of the product.  
 
Modifications made by the user may affect the instrument performance, void the warranty, or affect the validity of the CE 
declaration or other approvals and compliances to applicable International Standards. 
 
Copyright © 2023 OTT HydroMet B.V.  
All rights are reserved. No part of this publication may be reproduced, stored in a retrieval system or transmitted, in any 
form or by any means, without authorization by OTT HydroMet B.V. 
 
OTT HydroMet B.V. reserves the right to make changes to this manual, brochures, specifications and other product 
documentation without prior notice. 
 
Manual document number: V2303-CLE-JME 
Publication date: February 2023 
 
 

 Certification 
 
CE (EU) 
The equipment meets the essential requirements of EMC Directive 2014/30/EU. EN 61326-1, Class B 
 
FCC (US) 
FCC Part мрΣ /ƭŀǎǎ α.ά [ƛƳƛǘ ǾŀƭǳŜǎ 
The equipment complies with Part 15 of the FCC Rules. Operation is subject to the following conditions: 
ω            The equipment may not cause harmful interference. 
ω            The equipment must accept any interference received, including interference that may cause undesired operation. 

 
IC (CN) 
Canadian Radio Interference-Causing Equipment Regulation: ICES-003, Class B 
This Class B digital apparatus meets all requirements of the Canadian Radio Interference-Causing Equipment Regulations.  
Canada ICES-003 (B) / NMB-003 (B). 

 

  

mailto:solar-support@otthydromet.com
http://www.kippzonen.com/
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 Introduction 
 
Reading this entire manual is recommended for a full understanding of this product. 
 
CAUTION  

 
The triangle with exclamation mark is intended to alert the user to the presence of important installation, 
operating and maintenance instructions in the literature accompanying the instrument. 
 

 
WARNING Low voltage electrical equipment  
 

This low voltage electrical equipment should only be installed and serviced by authorized personnel, meaning 
ǇŜƻǇƭŜ ǿƘƻ ƘŀǾŜ ōŜŜƴ ǘǊŀƛƴŜŘ ŀƴŘ ŘŜǎƛƎƴŀǘŜŘ ŀǎ άŀǳǘƘƻǊƛȊŜŘέ ōȅ ǘƘŜƛǊ ŜƳǇƭƻȅŜǊǎΦ 
 

 
Note :  Useful information for the user 
 
 

 Safety precautions 
 
Do not use this equipment for measurements other than the rated measurement category. 
 
 

Many hazards are associated with installing and maintaining instruments on towers or elevated structures. It is advised to 
use qualified personnel for installation and maintenance. The client is responsible for following the local safety 
regulations. The use of appropriate equipment and safety practices is mandatory. Check your company's safety procedure 
and protective equipment prior to performing any work. If the radiometer is mounted at a high position, special care 
must be taken to secure both the person installing it and the instrument from falling during installation. 
 
The manufacturer is not responsible for any damages due to misapplication or misuse of this product including, without 
limitation, direct, incidental and consequential damages, and disclaims such damages to the full extent permitted under 
applicable law. The user is solely responsible to identify critical application risks and install appropriate mechanisms to 
protect processes during a possible equipment malfunction. 
 
 

 Waste disposal- WEEE directive 2012/19/EU 
 
The pictogram showing a waste bin with a cross means that the product is subject to European Union 
regulations covering segregated waste disposal. This applies both to the product itself and to any 
accessories marked with the same symbol. Disposal of any such item as unsorted domestic waste is not 
allowed. 
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 Product overview 
 
CUV5 and SUV radiometers are designed  and calibrated to measure global ultraviolet (UV) solar irradiance. There are 
models for the specific UV bands and they provide measurements in units of W/m2. 

CUV5 and SUV5 cover the Ψtotal UVΩ; the wavelength range between 280 and 400 nm,  

SUV-A covers the UVA band; the range between 315 and 400 nm, 

SUV-B covers the UVB band; the range between 280 and 315 nm, 

SUV-E is designed to measure with the standard Ψ9ǊȅǘƘŜƳŀƭΩ ƘǳƳŀƴ ǎƪƛƴ ǊŜǎǇƻƴǎŜ ŘŜŦƛƴŜŘ ōȅ L{hκ/L9 мтмссΥнлмфΦ  
CǊƻƳ ǘƘŜ ǾŀƭǳŜ ƻŦ Ψ9ǊȅǘƘŜƳŀƭΩ ¦± ƛǊǊŀŘƛŀƴŎŜ (UVE) the Global Solar UV Index (UVI) can be simply calculated. 
UVI = UVE (W/m2) x 40 m2/W. For example, 0.3 W/m2 of UVE irradiance is equivalent to UVI 12. 
 
CUV5 has a low-level mV analog output signal directly from the detector. SUV radiometers feature internal digital signal 
processing and outputs optimized for industrial data acquisition and control systems. Kipp & Zonen has developed a 
smart interface that features RS-485 Modbus® data communication for connection to programmable logic controllers 
(PL/ΩǎύΣ ŘƛƎƛǘŀƭ ŎƻƴǘǊƻƭ ŜǉǳƛǇƳŜƴǘ ŀƴŘ ǘƘŜ ƭŀǘŜǎǘ ƎŜƴŜǊŀǘƛƻƴ ƻŦ Řŀǘŀ ƭƻƎƎŜǊǎΦ !n amplified analog voltage output is also 
included for recording devices that have high-level analogue inputs. 
 
The SUV-A, SUV-B, SUV-E and SUV5 provide an analogue output of 0 to 1 V in addition to the 2-wire RS-485 interface with 
Modbus® (RTU) protocol. Digital signal processing and an integrated temperature sensor correct for the temperature 
dependency of the detector sensitivity. 
 
To achieve the required spectral and directional response characteristics, CUV5 and SUV radiometers use a photodiode 
detector, an optical filter, a diffusor and a glass or quartz dome. The instruments have a built-in bubble level and 
adjustable levelling feet. Snap-on sun shields reduce solar heating of the housings. The waterproof connectors have gold-
plated contacts. 
 
CUV5 and SUV radiometers can be delivered with a waterproof plug pre-wired to a high quality signal cable, typically this 
is 10 m long but other lengths are available. The instruments can also be ordered without a cable or with a plug only, for 
the user to fit their own cable. 
 
SUV radiometers have an internal desiccant that should last for up to 10 years. CUV5 has desiccant visible in a cartridge, 
that requires regular inspection and replacement on site. 
 
This manual, together with the instruction sheet and the SmartExplorer manual (for the SUV series), provide information 
related to the installation, maintenance, calibration, product specifications and applications of the CUV5 and SUV 
Radiometers. 
 
If any questions should remain, please contact your local Kipp & Zonen representative or e-mail the OTT HydroMet (Kipp 
& Zonen) customer and product support department at: solar-support@otthydromet.com  
 
Please go to www.kippzonen.com for information about other Kipp & Zonen products, or to check for any updates to this 
manual or software. 
  

mailto:solar-support@otthydromet.com
http://www.kippzonen.com/
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 UV Broadband Radiometers 
 
CUV5 and SUV radiometers are designed for continuous outdoor use in routine monitoring applications with the sun as 
the source. However, they can also be used in indoors in test chambers and laboratories; bearing in mind the 
specifications of the UV source (lamp) and of the radiometer used. 
 
The instruments are so-called Ψbroadband radiometersΩΦ ¢ƘŜȅ ŜŀŎƘ ƘŀǾŜ ŀ spectral response determined by the properties 
of the photodiode detector, the bandpass optical filter, the diffusor and the dome. The signal output represents all the 
radiant energy within the radiometer response band. They do not measure each wavelength individually, as a 
spectroradiometer does. 
 
The standardized UV! ŀƴŘ ¦±. ōŀƴŘǎ όŀƴŘΣ ǘƘŜǊŜŦƻǊŜΣ ǘƻǘŀƭ ¦±ύ ƘŀǾŜ ΨidealΩ rectangular instrument response curves, 
however, in practice such a response cannot be realized with a broadband radiometer. This means that there is always a 
mismatch between the two responses as shown for UVB in figure 1: 
 

 
 

figure 1:  example of an ideal UVB response and a SUV-B instrument response curve 
 
However, the effects of this can be reduced by careful calibration. 
 
 

 Instrument spectral response and ideal UV response 
 
Due to the non-rectangular spectral response curve of the C/SUV5, SUV-A and SUV-B, the instrument will not weigh all 
the radiation of different wavelengths equally in this band. However, when the instrument is calibrated, its detector 
output is set to represent the amount of UV according to the ideal response.  The detector output represents the 
enclosed irradiance; the integrated product of the instrument spectral response and the applied radiation spectrum.      
 
So, for a typical clear-sky, sea-level, solar spectrum at airmass 1.5 (48Јsolar zenith angle) and with a total ozone column of 
325 Dobson Units, the instrument sensitivity is determined by the ratio of the detector output and the amount of UV 
expected according to the ideal response. When the radiometer is used in exactly those same conditions, e.g. AM 1.5, 325 
DU, the instrument will give the correct output of UVA or UVB as if it has an ideal spectral response.  
 
However, when the received solar spectrum changes due to atmospheric conditions, or when a different light source such 
as a lamp is used, the ratio between the  instrumentΩǎ enclosed irradiance and the ideal enclosed irradiance can vary and 
Ψspectral errorsΩ will occur.  

 
Figure 2a shows the ideal spectral response ŦƻǊ Ψǘƻǘŀƭ ¦±Ω  as well as the instrument response of a typical SUV5. Figure 2b 
shows the G 173 solar spectrum, a typical atmospheric spectrum at airmass 1.5 
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figure 2a:  example of a CUV/SUV5 instrument response curve and the ideal total UV response 

 
 

 
figure 2b: the G 173 atmospheric spectrum at airmass 1.5 

 
 

 
Figure 2c: the enclosed radiation of the G 173 spectrum as measured by the CUV/SUV5 (orange solid line) as well as when 

measured by aƴ ƛƴǎǘǊǳƳŜƴǘ ǿƛǘƘ ΨƛŘŜŀƭ ǊŜǎǇƻƴǎŜΩ όǎƻƭƛŘ ƎǊŜȅ ƭƛƴŜύ 
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It can be seen that the SUV5 responds mainly to wavelengths in the range of 300-оул ƴƳΦ Ψ¢ƻǘŀƭ-¦±Ω ƛǎ ŘŜŦƛƴŜŘ ŀǎ ŀƭƭ 
radiation between 280 nm and 400nm. When it is calibrated, its detector output is set to represent the amount of UV 
according to the ideal response. In effect, the spectral response of the instrument is extrapolated.  
 
Figure 2Ŏ ǎƘƻǿǎ ǘƘŜ άŜƴŎƭƻǎŜŘ ǊŀŘƛŀǘƛƻƴέΦ ¢Ƙƛǎ ƛǎ ǇŜǊ ǿŀǾŜƭŜƴƎǘƘ ǘƘŜ ǇǊƻŘǳŎǘ ƻŦ ǘƘŜ ƛƴǎǘǊǳƳŜƴǘΩǎ response and the 
irradiance level at that wavelength. The instrumentΩs detector signal represents the enclosed radiation; the sum over the 
whole range of wavelengths, represented by the area under the curve (the integral).  
 
¢ƘŜ ƛƴǎǘǊǳƳŜƴǘΩǎ ǎŜƴǎƛǘƛǾƛǘȅ ƛǎ ǘƘŜ Ǌŀǘƛƻ ōŜǘǿŜŜƴ ǘƘŜ ƛƴǘŜƎǊŀǘŜŘ ŎǳǊǾŜ ƻŦ ǘƘŜ ƛŘŜŀƭ enclosed radiation and the actual 
enclosed radiation. For a given spectrum this ratio will be constant, however, as the atmospheric spectrum varies with 
environmental conditions, also the ratio of the ideal enclosed radiation and the actual enclosed radiation might change, 
ƎƛǾƛƴƎ ǊƛǎŜ ǘƻ άǎǇŜŎǘǊŀƭ ŜǊǊƻǊǎέΦ  
 
 
 

The SUV-E is slightly different, in that the ideal response is not rectangular. To provide a Global Solar UV Index (UVI) value 
you must measure the solar UV radiation with the spectrally-ǿŜƛƎƘǘŜŘ ό9ǊȅǘƘŜƳŀƭύ ǊŜǎǇƻƴǎŜ ƻŦ ŀ ΨǎǘŀƴŘŀǊŘΩ 
human skin. This is internationally defined in ISO/CIE 17166:2019.  
Also for this instrument, the effect of the spectral mismatch is minimized during calibration, as for CUV5, SUV-
A and SUV-B. 
 

 
 

figure 3:  example of ideal erythemal UVE response and a SUV-E instrument response curve 

 
Typical spectral errors that can occur for solar irradiance measurement due to spectral changes over solar zenith angles 
0°-70° and total ozone columns 260-400 DU are shown in table 1. 
 

CUV5 and SUV5  SUV-A SUV-B SUV-E 

+2% +2% +5% +5 

-2% -2% -15% -15% 

 
table 1:  typical range of errors expected due to change in AM (SZA) and TOC (DU) 
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 Indoor measurement with lamps 
 
When a UV radiometer calibrated for natural solar UV radiation is used to measure other light sources deviations in the 
irradiance readings are likely to occur; due to differences in the emission spectrum of the lamp. In table 2 typical errors 
for halogen, xenon and metal halide lamps are given for CUV5 /SUV5 and SUV-A instruments. However, there are several 
types of metal halide lamp available and the error could be better or worse. 
 

Lamp Type: CUV5 and SUV5 SUV-A 

Halogen (5000K) 10% 10% 

Xenon 3% 2% 

Metal Halide >15% >15% 

 
table 2:  typical range of errors expected due to lamp spectrum differing from solar radiation 

 
In general, the instruments will overestimate read a bit higher irradiance than the lamps are giving, because the 
instruments are calibrated for a solar spectrum, not for a lamp.   

From figure 2, it can be understood that if a lamp is used that emits largely radiation between 390 nm and 400 nm, the 
CUV5 and SUV5 radiometer will have a larger spectral error.  

The SUV-B and SUV-E are not in this table since these instruments are not intended for indoor use with lamps; medical 
UVB lamps have narrow emission band-widths and are too different from the UVB solar spectrum to be useful with the 
SUV-B.  SUV-E is specifically designed to measure the response of the human skin to natural solar UV radiation. 

 
 
 

 Directional response and its impact on UV measurement 
 
Global Horizontal Irradiance (GHI) is the radiant flux , incident upon a horizontal plane surface and is measured by a 
horizontal radiometer in units of W/m2. This flux comprises energy in the beam of direct radiation from the sun and in 
diffuse (scattered and reflected) radiation for the sky. 
 
As the sun changes position in the sky, the direct beam is incident at a changing solar zenith angle and the flux density on 
ǘƘŜ ƘƻǊƛȊƻƴǘŀƭ ǎǳǊŦŀŎŜ ŎƘŀƴƎŜǎΦ ¢Ƙƛǎ ƛǎ ǇǊƻǇƻǊǘƛƻƴŀƭ ǘƻ ǘƘŜ ŎƻǎƛƴŜ ƻŦ ǘƘŜ ǎƻƭŀǊ ȊŜƴƛǘƘ ŀƴƎƭŜ ŀƴŘ ǘƘŜ ǊŀŘƛƻƳŜǘŜǊ ΨŘƛǊŜŎǘƛƻƴŀƭ 
ǊŜǎǇƻƴǎŜΩ ǎƘƻǳƭŘ Ŧƻƭƭƻǿ ǘƘƛǎΦ 
 
CUV5 and SUV radiometers are equipped with photoelectric detectors (photodiodes) sensitive to UV radiation and have 
optical filters to obtain a response that corresponds to a specific UV band. Unfortunately, photodiodes and optical filters 
cannot accept radiation coming in with large incident angles. Therefore, a diffusor is necessary which accepts radiation up 
to an enclosed angle of 180° and provides a hemispherical view of the sky. 
 
To ensure the response at 90° angle of incidence is zero (cos. 90° = 0) a rim shades the diffuser side at SZA >85°.  The 
shape of the  diffuser ensures a good cosine response.  Due to tolerances of the components and in assembly, there is a 
slight variation in directional response between radiometers.  
 
This response characteristic is measured with a lamp, which simulates a direct sun beam. For the different angles of 
ƛƴŎƛŘŜƴŎŜ ǘƘŜ ƛƴǎǘǊǳƳŜƴǘΩǎ ƻǳǘǇǳǘ ƛǎ ƳŜŀǎǳǊŜŘ ŀƴŘ ŎƻƳǇŀǊŜŘ ǘƻ ǘƘŜ ƛŘŜŀƭ ǊŜǎǇƻƴǎŜΤ ǘƘŜ ǇŜǊǇŜƴŘƛŎǳƭŀǊ ƻǳǘǇǳǘ ǎƛƎƴŀƭ ƛǎ 
multiplied by the cosine of the given angle. The deviation from the ideal cosine response is the termed the directional 
error (or cosine) error. The typical response error of a SUV5 is shown in figure 5. 
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figure 5:  example directional response (cosine) error of a SUV5 radiometer 

 
Due to sunlight being scattered and reflected in the earthΩs atmosphere, we have diffuse solar radiation. Scattering is 
wavelength dependent and is strongest in the UV and blue wavelengths (hence the sky is blue). In practice, about 50% of 
all atmospheric UV arrives at the surface as diffuse radiation, the other half is in the direct solar beam.  
 
Therefore, the directional response of a UV radiometer is less critical than for a pyranometer as, effectively, only half of 
the incoming UV light is affected by the instrumentΩs cosine error for clear sky conditions. When the sky is clouded there 
is no direct sun beam and only diffuse radiation. 
 
So, in practice, the directional errors that actually occur during measurements with CUV or SUV radiometers will be at 
least 2 times smaller than given in the graph.  
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 Installation 
 
Please follow the instructions in this section carefully and refer to the instruction sheet for the mechanical and electrical 
installation of the SUV series radiometers. 
 

 
 Included with the product 

 
Check the contents of the shipment for completeness (see below) and note whether any damage has occurred during 
transport. If there is damage, a claim should be filed with the carrier immediately. In the case of damage and/or the 
contents are incomplete, contact your local OTT HydroMet representative or e-mail the OTT HydroMet customer and 
product support department at: solar-support@otthydromet.com 
 
Although the CUV and SUV radiometers are weather-proof and suitable for use in harsh environmental conditions, they 
have some delicate mechanical parts. Please keep the original packaging for safe transport of the radiometer to the 
measurement site, or for use when returning the radiometer for calibration. 
 
The following items are included with SUV radiometers: 

1. UV Radiometer 
2. Sun shield 
3. Cable and plug 
4. Calibration certificate 
5. Instruction sheet 
6. Fixing kit comprising 2 each of: stainless steel M5 x 80 mm screw, nut, flat washer, nylon insulation ring 
 
 

 Tools required 
 
The tools required to fix an SUV radiometer to a support are a 4 mm (M5 socket head screw), Allen key and a 8 mm (M5 
nut) wrench / spanner. 
 
 

 Location and support 
 
The instruction sheets contain all the outline information necessary for correct installation of the radiometer. Further 
details for specific types of installation and application are given later in this section. 
 
The SUV radiometer has an internal desiccant that is operational for 10 years after the last calibration date as mentioned 
on the instrument label and calibration certificate. 
 
 

 Installation for measurement on a horizontal plane 
 
The following steps must be carefully taken for optimal performance of the instrument. 
 

 

 Location 
 
Ideally, the site for the radiometer should be free from any obstructions to the hemispherical view from the plane of the 
detector. If this is not possible, the site should be chosen in such a way that any obstruction over the azimuth range 
between earliest sunrise and latest sunset should have an elevation not exceeding 5°. 

 
It is evident that the radiometer should be located in such a way that a shadow will not be cast upon it at any time (for 
example by masts). The radiometer should be distant from light-coloured walls or structures likely to reflect sunlight 
onto it, or from sources emitting short-wave radiation; and it must be readily accessible for cleaning the dome. 

 

mailto:solar-support@otthydromet.com
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 Mounting 
 
The SUV radiometer is provided with two holes for 5 mm bolts. Two nylon insulation rings and two each of stainless steel 
screws, washers and nuts are provided in the fixing kit. The nylon insulators are important to prevent corrosion between 
the screws and the radiometer housing. The radiometer should first be secured lightly with the bolts to a solid and stable 
near-horizontal mounting stand or platform as shown.  
 
 
 
 
 
 

 

                 h 

 
 
 
 
 
 
 
 
 
 
 
 
 
Note: After recalibration and/or reinstallation ensure that the nylon insulators are refitted. 
 
 

 Orientation 
 

In principle no special orientation of the instrument is required, although the World Meteorological Organization (WMO) 
recommends that the signal lead (connector) is pointed towards the nearest pole, to minimize heating of the electrical 
connections. This is also where any mounting pole, or other support, should be located in order that shadows do not fall 
on the instrument. 
 
 

 Levelling 
 
Accurate measurement requires proper levelling of the detector surface. Level the instrument by turning the two 
adjustable feet to bring the bubble of the spirit level centrally within the marked ring. 
 
It is ideal that the bubble should be completely within the marked ring. However, in fact, the radiometer is level within 
the specified accuracy when the bubble is at least half within the ring. 
 
 

 Securing 
 
Secure the radiometer tightly with the two stainless steel bolts. Use the two nylon insulators to avoid contact between 
the aluminum body and the steel screws. Ensure that the radiometer maintains the correct levelled position when it is 
tightened. 
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 Fitting the connector and cable 
 
Locate the plug correctly in the radiometer socket, it only fits one way, and push it in. Screw the plug locking ring hand-
tight. Over-tightening may damage the waterproof seal. Secure the cable so that it cannot blow in the wind or cause a 
shadow on the instrument. 
 
The cable should be arranged with a curve, or loop, below the instrument so that water drips off, rather than running 
along the cable up to the connector. 
 
 

 Fitting the sun shield 
 
Finally, clip on the sun shield to prevent excessive heating of the radiometer body. The bubble level is visible through the 
ǘƻǇ ƻŦ ǘƘŜ ǎǳƴ ǎƘƛŜƭŘ ŦƻǊ ǊƻǳǘƛƴŜ ŎƘŜŎƪǎ ŀƴŘ ǘƘŜ ǎƘƛŜƭŘ ΨǘŀƛƭΩ ƘŜƭǇǎ ǘƻ ǇǊƻǘŜŎǘ ǘƘŜ ŎƻƴƴŜŎǘƻǊΦ 
 
 

 Electrical connections 
 
The CUV5 has a 2-wire cable and 2-pin connector. SUV radiometers use an 8-wire cable and 8-pin connector. Connectors 
and cables with pre-wired plugs are weatherproof and available in a range of lengths. The color code of the wires in the 
cable and the connector pin numbers are shown below and on the instruction sheet. 
 

There must be a good electrical contact with the ground to conduct away currents in the cable shield induced 
by lightning or other electro-static discharges (ESD). The fixing screws are isolated and the anodizing of the 
radiometer housing and feet is non-conductive. The shield of the cable is connected to the aluminum 
radiometer housing through the connector body. Grounding through the radiometer mounting is unlikely to 
be effective and should be done through the cable shield as close as possible to the radiometer. The shield 
connection is the thick black wire. 

 

 CUV5 connections 

 
The CUV5 does not require power, connecting power will damage the instrument. 
 
 

The maximum recommended cable length is 100 m of good quality shielded 2-core signal cable. 
 

 
 
 

 SUV connections 
 

First connect all the required wires before plugging the cable into the radiometer and turning on power. 
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Special attention is needed to prevent power or ground loops when connecting the SUV radiometer to multiple 
readout devices. Connecting the RS-485 to a grounded circuit and the analogue output to a floating circuit can 
cause unacceptable ground loops. This may cause differential voltages outside the SUV radiometer 
specifications and could damage the unit.  

 
We recommend using either the analogue or the digital output, but not both. The maximum differential between either 
of the Modbus® RS-485 lines (yellow and grey) and the power ground or RS-485 common line (blue) is 70 VDC.  

 
 
 

 SUV power connection 
 
The minimum power supply voltage for SUV radiometers is 5 VDC and the maximum is 30 VDC. However, for optimal 
performance it is advised to use 12 VDC. 5-volt power can only be used in combination with a short cable, maximum 
length 10 m. 
 

Typical power consumption SUV for maximum analog output (1 V) 

5 VDC 50 mW (approx. 10.0 mA) 

12 VDC 55 mW (approx. 4.5 mA) 

24 VDC 60 mW (approx. 2.5 mA) 

   
 
Maximum power consumption 65 mW at the highest input voltage. Maximum input current 12.5 mA at the lowest input 
voltage. Maximum inrush current 200 mA. It is advised to protect the output of the power supply with a fast blowing fuse 
of maximum 250 mA rating. 
 
 

 SUV Data connection 

 

Connection to a Personal Computer by Universal Serial Bus (USB) depends on the use of a RS-485 to USB converter. 
 
The converter must have galvanic isolation between the inputs and outputs to prevent possible damage to the 
SUV radiometer digital interface. This is particularly an issue with portable computers (laptops, etc.) in which 

the power supplies can generate large voltage spikes. 
 
A suitable converter is the model USOPTL4 from B & B Electronics. One end has the USB connector to the PC the other 
end has a connector with screw terminals for the instrument wires. This RS-485 converter is powered from the USB 
interface, so no additional power adaptor is necessary. 
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Note: the configuration switches on the converter must be set for RS-485, 2-wire operation and echo off. 
 
 
Connection to a 2-wire RS-485 device network with Modbus® RTU communication showing pull up/down bias resistors 
and line termination resistors according to  https://modbus.org/docs/Modbus_over_serial_line_V1_02.pdf   
 

 
The slaves may be a SUV radiometer or any other Modbus® RTU devices. If a SUV radiometer is the last device on the 
network a ƭƛƴŜ ǘŜǊƳƛƴŀǘƻǊ ό[¢ύΣ ŎƻƴǎƛǎǘƛƴƎ ƻŦ ŀ мнл Ҡ to мрл Ҡ ǊŜǎƛǎǘƻǊΣ Ƴǳǎǘ ōŜ ŎƻƴƴŜŎǘŜŘ ōŜǘǿŜŜƴ ǘŜǊƳƛƴŀƭǎ !κ!ϥκ- and 
B/B /+. Never place this line termination on the derivation cable. It is also required to install the pull up and pull down 
resistors as shown. The value of these resistors must be between 47л Ҡ ŀƴŘ урл ҠΦ 
 
 

 Analogue voltage output 
 
CUV5 analog voltage output  is generated directly by the photodiode detector in response to received radiation. The 
individual sensitivity in µV/W/m2 is given on the instrument label and the calibration certificate and is used to convert the 
output signal in µV to W/m2 of irradiance when recorded by a data logger, refer to the instruction sheet. 
Total UV is unlikely to exceed 100 W/m2 from natural sunlight and the maximum signal is unlikely to exceed 75 mV. 
 
SUV analog voltage output is derived from the digital value and has a fixed range of 0-1 V (1000 mV). The irradiance range 
that this represents is set in the Smart Interface firmware scale length and the factory settings are appropriate for use 
under natural sunlight. However, the SUV5 has an extended range to allow use in test chambers with high intensity UV 
simulation lamps. 
 
 

https://modbus.org/docs/Modbus_over_serial_line_V1_02.pdf


19 

 

 

Note: The zero (0 W/m2) point is raised to allow for possible electrical offsets in the output amplifier.  
 

Model SUV5  SUV-A SUV-B SUV-E 

Irradiance, W/m2 0 to 90 0 to 9 0 to 0.9 0 to 400 

Output, mV 100 to 1000 100 to 1000 100 to 1000 200 to 1000 

 
The voltage output range in W/m² can be changed by the user with SmartExplorer PC software if required.  

 
 

 Recommended cable types 
 
Where cables need to be extended, or the customer prefers to provide their own cables, they should be suitable for 
outdoor use and be UV resistant. 
 

Recommended types 

RS-485 Ethernet CAT 5 shielded twisted pair (STP) ς up to 1000 m depending upon the baud rate 

0 to 1 V Shielded 2-core signal cable ς up to 100 m 
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 Accessories 
 
Below is a brief description of the accessories available for SUV radiometers.  Detailed information can be found on our 
website, where the brochures and manuals for these accessories can be viewed and downloaded. 
 

 Ventilation 
 
To further improve measurement accuracy of the CUV5 and SUV radiometers the CVF4 heating and ventilation unit can 
be used. CVF4 operates from 12 VDC and has a pulsed tacho output to monitor the fan speed. When required, the 6.3 W 
heater can be used. The advantages of a CVF4 are: 
 
The ventilation airflow reduces deposition of dust and other soiling on the radiometer dome,  
Less frequent  cleaning is required, 
The heating prevents formation of dew and frost, 
Snow and ice can be melted. 
 
 

 Mountings 
 
For mounting radiometers the following plates and brackets are available: 
 
CMF1 mounting fixture with rod for mounting an unventilated SUV radiometer, 
CMF4 mounting plate with rod for mounting a ventilated SUV radiometer, 
CMB1 mounting bracket to fix and adjust a CMF rod to a mast, pole or wall. 
Note: A second radiometer can be mounted to CMF1 and CMF4, facing downwards to measure reflected global radiation. 
 
 

 Cables 
 
For the CUV5 and SUV radiometers several cable lengths are available with a pre-wired waterproof connector plug: 
10 m, 25 m, 50 m and 100 m long. 
The connector is also available to fit to your own cable. 
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 SmartExplorer software and Modbus® communication 
 
The SmartExplorer software allows you to configure a smart sensor and to collect real-time data. SmartExplorer runs on a 
PC with Windows Vista, 7, 8 or 10 and when installing downloads the .NET 4.5 frame work from the Microsoft Server. 
When using the software on site, make sure the software is already installed on your laptop. 
 

 
 

To connect a smart radiometer to a PC, a RS-485 to USB converter is required. Recommended is using an isolated type, 
such as the USOPTL4 from B&B for safety and protection of the radiometer. 
 
ω Configurations makes it possible to configure ŀ ǎƳŀǊǘ ǎŜƴǎƻǊ Ψƻǳǘ ƻŦ ǘƘŜ ōƻȄΩ ŀƴŘ ǘŜǎǘ ǘƘŜ ǎƳŀǊǘ ǎŜƴǎƻǊ ōŜŦƻǊŜ it is 

used in an operational network. 
ω The SmartExplorer software can use a RS-485 to USB or Ethernet interface to connect to a PC 
ω Collecting data makes it possible to store data from the smart sensor in a comma separated file. The comma 

separated file is created at the beginning of every new day or at the beginning of the first day of the week. 
ω The SmartExplorer software can also be used to monitor and/or log up to 10 instruments simultaneously and works 

with all smart radiometers (SMP, SHP, SGR, SUV, RT1) and DustIQ. 
 
Please check the separate SmartExplorer manual for detailed information about the set-up, monitoring and data logging 
of the smart sensors. The latest version of the manual can be downloaded the from the relevant product page under the 
ǘŀō Ψ5ƻǿƴƭƻŀŘΩ ŦǊƻƳ ƻǳǊ ǿŜōǎƛǘŜΦ 
 
The factory default communication parameters for all Smarts instruments are: 
Baud rate 19200, 8 data bits, even parity, 1 stopbit, Modbus® address 1 
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 Operation and measurement 
 
SUV radiometers only require suitable sources of power and radiation to operate and make measurements. However, it is 
necessary to connect them to some sort of readout or data storage device in order to save the measurements, there is no 
internal data memory. 
 

 Data collection 
 
An optimal setting for the data interval is to sample every second and store one minute averages. For setting up the 
combination of radiometer and data storage please refer to the manual of the data collection device. 
 
Take care when using the analogue output to match the output range of the radiometer closely to the input range of the 
data collection device to maximize the available resolution and minimize noise. This can be done by determining the 
maximum expected analogue output of the radiometer in your application and taking the minimum input range of your 
data collection device that can just handle that signal. 
 

 Key parts of the CUV5 and SUV radiometer 
 
The detector of the radiometer is a photodiode with a white diffusor on top to provide good directional response. The 
diffuser is covered by a dome to protect it from dirt and rain. The dome is made of a special glass or quartz that transmits 
sufficient UV radiation for good measurements to be made. Between the diffuser and the photodiode is an optical filter, 
designed to give the desired spectral response for each model.  
 
In CUV5, the detector signal goes directly to the connector socket. In SUV it is read by the Smart interface, and its 
temperature is also monitored. After digital signal processing the SUV output signals, both digital and analog, are 
temperature-corrected values. 
 
 

 
 
 

 Dome 
 
The material of the radiometer dome is glass for all models, except for SUV-E which is quartz. The UV irradiance can come 
from any direction within the hemisphere above the radiometer and therefore the dome and diffuser are designed to 
minimize errors in measurement at all incident angles (the directional response). 

 

 Detector 
 
The measuring element in CUV5 and SUV radiometer is a UV-sensitive photodiode. The photodiode, optical filter, diffuser 
and dome characteristics determine their  spectral responses.  
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