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1. Important user information

Dearcustomer, 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. Wheréd KS G SN)XY W{! +Q A& dzASR {KSABYVS SO and SV, | LILI A ¢
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 Dekpr
P.O. Box 507, 2600 AM Delft,
The Netherlands

+31 15 2755 210
solarsupport@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. Whaeranty 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 damayedinio 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 thatirument 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 tipsiblication 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 anadtiotr pr
documentation without prior notice.

Manual document number: V238 CLEIME
Publicationdate: February2023

1.1.  Certification

CE (EV)
The equipment meets the essential requirements of EMC Directive 2014/30/EU. ENB1G26s B

FCC (US)

FCCPampz /fl&aa a.a [AYAG @It dzSa

The equipment complies with Part 15 of the FCC Rules. Operation is subject to the following conditions:

() The equipment may not cause harmful interference.

() The equipment must accept any interference reeglyincluding interference that may cause undesired operation.

IC (CN)
Canadian Radio Interferenggausing Equipment Regulation: I€BS, Class B

This Class B digital apparatus meets all requirements of the Canadian Radio Interfeaeisieg Equipment Regulations.
Canada ICE®3 (B) / NMBE)O3 (B).


mailto:solar-support@otthydromet.com
http://www.kippzonen.com/

2. 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 presenicepafrtant 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 authpeeshnel, meaning
LS2LX S K2 KI @S 6SSy GNIXAYSR IyR RS&aA3IYIFGSR & al dzi

Note : Useful information for the user

2.1. Safety precautions

A Do not use this equipment for measurements other than the rated measureesegory.

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

reguldions. 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 tregliometeris mounted at a high position, special care

must be taken to secure Ilo 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 damagand 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.

2.2. Waste disposaWEEE 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 nried with the same symbol. Disposal of any such item as unsorted domestic waste is not
allowed.



3. Product overview

CUV5 and SUndiometersare designedand calibratedo measure globalltraviolet (UV) solairradiance There are
models for thespecificUV bandsand they provide measuremenis units of W/n?.

CUV5 an®UV5 cover thidbtal UMRthe wavelengthrange between 280 and 400 nm,
SUVA covers thaJVA band; theange between 315 and 400 nm
SUVB covers thaJVB band; theange between 28 and 315 nm

SUVE is designetb measure with the standar 9 NB G KSY I £ Q KdzyYty alAy NBalLlRyas
CNREY G(KS @It dS 27F WYRBeGIOBaNSolar OV IhdédVAchNE Siply yalbdated.
UM = UVE (W/rf) x 40 i/W. For example, 0.3 W/&of UVE irradiance is equivalent to UVI 12.

puf

CUVS has a lovevelmV analogutput signal directly from the detectoSUVWadiometers featureinternal digital signal
processing andutputs optimizedfor industrial data acquisition and control systems. Kipp & Zonen has developed a
smart interface that features R&5 Modbus® data communication for connection to programmable logic controllers

w

(PL Q&A0E RAIAGIE O2yGNBt 81 dza LIY Sy ih anplifiedl andlégéoltadouipftasdlsod Sy S NI

included forrecordingdevices that have higlevel analogue inputs.

TheSUVA, SUMB, SUVEand SUVprovidean analogueoutput of 0 tol Vin additionto the 2-wire R$485 interface with
Modbus® (RTU) protoc@igital signal processing and an integrated temperature sensor correct for the temperature
dependeng of the detector sensitivity.

To achieve the required spectral and directioredponsecharacteristicsCUV5 an®UV radiometeruse a photodiode
detector, an opticalfilter, a diffusor anda glass oguartz dome. The instrumeghave a builtin bubble level and
adjustable levellingefet. Shap-on sun shieldreduce solar heating of the housimgrhe waterproof connectors have geld
plated contacts.

CU\b and SUV radiometers can be delivered with a waterproof plugwaired to a high quality signal cable, typically this
is 10 m long bubther 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.

LV radiometers have an internal desiccant tehould last for up td.0 yearsCUV5 has desiccant visible in a dege,
that requires regular inspection and replacement on site.

This manual, together with the instruction shesid the SmartExplorer manual (for the SUV ser@®yide information
related to the installation, maintenance, calibration, product speaifonsand applications of th€ UV5 andUV
Radiometes.

If any questions should remain, please contact your local Kipp & Zonen representativeailrtee OTT HydroMetKipp
& Zonen customer and product support department aolarsupport@otthydromet.can

Please go tavww.kippzonen.comfor 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/

3.1. UVBroadbandRadiometers

CUVS5 and SUV radiometers 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 radiometed.

The instruments are soalledBroadband radiometel@ @ ¢ K S &  §pkechdl residnsé Setermined by the properties
of the photodiodedetector, the bandpassgpticalfilter, the diffusor andhe dome.The signal output represents all the
radiantenergy within the radiometer response band. They do not measure each wavelength individually, as a
spectraadiometer does.

The standardized UV | YR | +. o0l yRa 0 y R IdealYsctangBlar mdtdent iegpdnbefcunjes, 0 K @ S
however, in practice suchresponse cannot be realizedth a broadband radiometer. This means that there is always a
mismatch between the two responses as shown for ivVigjure
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figure 1: example of an ideal UVB response arf8UVB instrument response curve

However, the effects of this can be reduced by careful calibration.

3.2. Instrumentspectralresponse anddealUVresponse

Due to the norarectangular spectral response curve of lBESUV5SUVA and SUAB, the instrumentwill not weighall

the radiation of different wavelengthequally in this band-dowever, when the instrumens calibrated its detector

output is set to repesent the amount of UV according to the ideal responBee detector output represents the
enclosed irradiance; the integrated product of the instrument spectral response and the applied radiation spectrum.

Sq for atypical clearsky, sedevel,solar spectrumat airmass 1.%48Jsolar zenith angledndwith a total @onecolumn of
325 Dobsorunits, the instrument sensitivity is determined by the ratio of the detector outpnd the amount of UV
expectedaccording to the ideal response. When ttaeliometeris used in exactly thossame conditions, e.g. AM3, 325
DU, the instrument will givehe correct outputof UVA or U\Bas if it has an ideal spectral response

However, when theeceivedsolar spectrum changetue to atmospheric conditiongr when a different light source such
as a lamp is usedhe ratio between theinstrumeniQ énclosed irradiance and the ideal enclosed irradiance canarady
Wpectral errosCwill occur

Figure 2a shows theidealspectral respons& 2 NJ W (i & ivéll Bighe insttiment response of ypical SUV5 Figure 2b
shows the G 173 solar spectrum, a typical atmospheric spectrum at airmass 1.5



SUVS spectral response and ideal total-UV response

110%

100%

90%

80%

70%

60%

50%

40%

30%

20%

10%

0%
260 270 280 290 300 310 320 330 340 350 360 370 380 3% 400 410 420

figure 2a: example of £LUVSUV5 instrument response curaad theideal total UV response

UV part of the "G 173" atmospheric spectrum
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Enclosed irradiance for ideal response and CUV-5 response
11 0.8
0.7
0.6
c o
o
=
8 0.5
%
“©
Eﬁ 0.4
v
[}
2 03
©
Kl
o
0.2
0.1

0
270 280 290 300 310 320 330 340 350 360 370 380 390 400 410

wavelength [nm]
Figure2c: the enclosed radiation of the G 173 spectrum as measured by the CUV/SUV5 (orange solidvitiegsashen
measured by Ay A G NHzYSyid gAGK WARSIt NBalLRyasSQ oa:s

10



It can be seen that the SUV5 responds mainly to wavelengths iratigee of 3060 y n

VYY®+@¢ 2@ RSTAYSR |

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 instrumentapeteted.

Figure® &dK2g¢6a GKS

irradiance leveht that wavelength The instrumern® detector signatepresentsthe enclosedadiation;the sum over the
whole range of wavelengths, represented by the area under the c@thesintegrd).

¢KS AyaidNHzySyidQa

GSyOft 2aSR NIRAIFIGA2Y ¢ d ¢ KxeSporfséandd®eN] 61 9SSt S

aSyardroarite Aa

i er®logdd rédiatn andtiieaSUBly

GKS A

enclosed radiation. For a given spectrum this ratio wiltbestant, however, as the atmospheric spectrum varies with
environmental conditions, also the ratio of the ideal enclosed radiation and the actual enclosed radiation might change,
IAPAYI NR&AS G2

The SU\E is slightlylifferent, in that the ideal response is not rectangul@o provide aGlobal Solar UV Index (UVBlue
you must measure the solar UV radiation with the spectrallig A I K i SR

GaLISoiN ¢

SNNE NBE € @

human skin. This is internationally defined80O/CIE 17166:2019.

Also for this instrumentthe effect of the spectral mismateaminimizedduring calibration, afor CUV5SUV

A and SUAB.

Typical spectral errors that can ocdaor solar irradiance measurement due to spectral chanmesr solar zenith angles
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figure 3: example of ideal erythemal UVE response and aSihgtrument response curve

UV erythema

5

Wavelength [nm]

0°-70° andtotal ozone colums 260400 DUare shown intable 1.

~——SUV-E

——CIE curve

OI9NBUOKSYLFfO

CUV5 anbUV5 SUVA SUVB SUVE
+2% +2% +5% +5
-2% -2% -15% -15%

table 1: typical range of erroexpected due to change in AM (SZA) and TOC (DU)

NB a LJ



3.3.  Indoor measurement with lamps

Whena UV radiometer calibrated fanatural olar UVradiation isused to measurether light sourcesleviations in the
irradiance readingare likely tooccur, due to differences ithe emissiorspectrum of thdamp. In table2 typical errors
for halogen xenonand metl halidelamps are given for OV5/SUV5and SUVA instruments.However, there arseveral
types of metal halide lamp available and the error could be better or worse.

Lamp Type: CUV5 and SUVE SUVA
Halogen (5000K) 10% 10%
Xenon 3% 2%

Metal Halide >15% >15%

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

In general, the instruments witlverestimateread 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 thataflamp is used that emits largely radiation between 8&®and 400hm, the
CUV5 and SUV5 radiometer will have a larger spectral error.

The SUMB and SUNE arenot inthis table sinceéhese instruments are not intended for indoor use with lammpedical
UVB lamps have narroemissionbandwidths and are too different from the UVB solar spectrum to be useful with the
SUVB. SUVE is specifically designed to measure the response dfitinean skin tanaturalsolar U\tadiation.

3.4.  Directional responsand its impact orJVmeasurement

GobalHorizontal Irradianc€GHI)is theradiant flux, incident upon a horizontal plane surface and is measured by a
horizontal radiometer in units oV/m?2. 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 andehsifijugn
GKS K2NRAT 2y il f &daNFI OS OKIy3dSad ¢KA& A& LINRLRZNIAZYLFE (2
NBaLR2yasSQ aKz2dzZ R F2ft2¢ (KA&AO®D

CUVS5 and SUnddiometers are equipped withhotoelectric detectorgphotodiodes)sensitive to UV radiation and have
optical filters to obtain a response that correspondsatepecifidJVband.Unfortunately,photodiodes andpticalfilters
cannot accept radiatiosoming inwith large incidet angles.Therefore, aiffusoris necessary whichcaepts radiatiorup
to an enclosedangle of B0°and provides a hemispherical view of the sky.

To ensure the response at 90° angféncidenceis zero (cos. 90° = 0) a rim shades the diffuserai®&¥ A>85°. The
shapeof the diffuser ensure agoodcosine responseDue to tolerance®f the components and in assembly, there is a
slight variation irdirectional responséetween radiometers.

This response characteristic is measured with a lamp, which simulates a directaunba the different angles of
AYOARSYOS (KS AyaidNHzySydQa 2dzildzi Aa YSFadaNBR FyR O2YLJ
multiplied by the cosine of the given angle. The deviation from the ideal cosine response is the terrd@edtienal

error (or cosine) errorThe typical response error of a SUV5 is shown in figure 5.



Typical directional error SUV 5 [%]
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figure5: exampledirectional response (cosiherror of a SJV5 radiometer

Due tosuright beingscattered and reflectedn the earti@ atmosphere, we have diffussolar radiation Scattering is
wavelength dependent and is strongest in the UV and blue wavelerfigémee the sky is blueln practice, about 50% of
all atmospheric U¥rrives at the surfacas diffuse radiation, the other bk in the direct solar beam.

Therefore the directional responsef a UV radiometeis lescriticalthan for a pyranometer aseffectively, only half of
the incoming UV light is affected by the instrum@ntosine errofor clear sky conditions. When the sky is clouded there
is no direct sun beam and only diffuse radiation.

Sq in practice, the directional errors thatctuallyoccur during neasurements with CUV or Sttdiometerswill be at
least2 times smallethan givenin the graph.



4. Installation

Please follow the instructions in this section carefalfyl refer to the instruction shedor the mechanical and electrical
installation of theSUVseries radiometers.

4.1.  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,antact your locaDTT HydroMetepresentative or email theOTT HydroMetustomer and

product support department atsolarsupport@otthydromet.com

Although theCUV andsUWadiometers are weatheproof 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, ofor use when returning the radiometer faalibration.

The following items are included wiU\fadiometers:

UV Radiometer

Sun sield

Cable and plug

Calbration certifcate

Instruction sheet

Fixing kitcomprising2 each of stainless steel M5 x 80 mm screw, nut, flat washer, nylon insulatign rin

IR

4.2.  Tools required

The tools required to fian SUWadiometer to a support are a 4 mm (M5 socket head scréMign key and a 8 mm (M5
nut) wrench / spanner.

43.  Location and support

The instruction sheets contain all the outline informatioecessary for correct installatiasf the radiometer Further
details for specifc types of installation and application are given later in this section.

TheSUV radiometehas an internal desiccant that is operational for 10 years after the last catibrdate as mentioned
on the instrument label and calibration certificate.

4.4, Installation for measurement on a horizontal plane

The following steps must be carefully taken for optimal performance of the instrument.

4.41. Location

Ideally, the site for theadiometer 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 earliessunrise and latest sunsshould have an elevation not exceedirfg 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-igfured walls ostructureslikely to refect sunlight
onto it, orfrom sourcesemitting short-wave radiationandit mustbe readily accessible for cleaning the dome


mailto:solar-support@otthydromet.com

4.4.2.  Mounting

TheSUWradiometer is provided with two holes for 5 mm bolts. Two nylon insulation rings and two each of stainless steel
screws washers and nstare provided in theXingkit. The nylon insulators are important to prevent corrosion between

the screws and the radiometer housinthe radiometer shouldrt be secured lightly with the bolts to a solid and stable
nearhorizontalmounting stand or fatform as shown.

M5 x 80 mm screw (2x) \DHT EE

Nylon insulation rings (2x)

= ==

>10x h f—/d/ﬁ KQ\

—— 1]

@ 5.2 mm (2x)

@ 211%4 /|

Flat washer (2x) - m 0 —_—
65mm
Nut (2x) / P

Note: After recalibration and/or reinstallation ensure that the nylmsulators are refted.

4.4.3. Orientation

In principle no special orientation of the instrument is required, although the World Meteorold@rganizatiofWMO)
recommends that the signal lead (connector) is pointed towards the nearest patenimizeheating of the electrical
connections. This is alsghere any mounting pole, or other support, should be located in order that shadows do not fall
on the irstrument.

4.4.4. Levelling

Accurate measurement requires proper levelling of the detector surface. Level the instrument by turning the two
adjustable feeto bring the bubble of the spirit level centrally within the marked ring.

It is ideal that theébubble should be completely within the marked ring. However, in fact, the radiometer is level within
the specifed accuracy when the bubble is at least half within the ring.

4.45. Securing

Secure the radiometer tightly with the two stainless steel bolts. tisgwo nylon insulators to avoid contact between

the aluminumbody and the steel screws. Ensure that the radiometer maintains the correct levelled position when it is
tightened.



4.4.6.

Fittingthe connectorandcable

Locate the plug correctly in thediometer socket, it only 6 one way, and push it in. Screw the plug locking ring hand
tight. Overtightening may damage the waterproof seal. Secure the cable so that it cannot blow in the wind or cause a
shadow on the instrument.

Thecable should beraanged with a curveor loop,below the instrument so that water drips off, rather than running
along the cable up to the connector.

4.4.7,

Fitting the sun shield

Finally, clip on the sun shield to prevent excessive heating of the radiometer bodgubhle level is visible through the

G2L) 2°7F

idKS

4 dzy

4.5, Electrical connections

AKASEtR FT2NJ NRpdziaAyS OKSO| a

Iy R

iKS

AaKASER

TheCUV5 has a-@ire cable and in connetor. SUWwadiometersusean 8wire cableand 8pin conrector. Connectors

and cables with pravired plugsare weatherproof andavailablein a range ofengths Thecolor code of the wiresn the

cableand the connector pin humbers are shown below and on the instruction sheet.

A

There must ba good electrical contact with the ground to conduct away currents in the cable shield induced
by lightningor other electrestatic discharges (ESDhefixing screws are isolated and th@odizing of the
radiometer housing and feet is naronductive The shield of the cable is connected to the aluminum

radiometer housing through the connector bodyroundingthrough theradiometermounting is unlikely to

be effective and shoultle done through the cable shietsclose as possible to the radiometdrheshield

connection is the thick black wire.

4.5.1.

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

The maximum recommended cable length is 100 m of good quality shieldeceZignal cable.

45.2,

CUVS5 connections

Pin Layout (Instrument)
Steckerbelegung

Schéma des connexions
Diagrama de conexiones

2\

JVconnections

Wire
Kabel
Fil
Cable

Radiometer Connection

Anschluss « Raccordement « Conexion

Function
Funktion
Fonction
Funcidn

Connect with
Anschluss an
Relier &

Conectar con

Malla

Red ;

1 Rot * Rouge * Rojo * * (H])
Blue n _
Blau « Bleu * Azul (Lo)
Shield Housing L Ground
Abschirmung Gehduse = Erde
Protection Boite Terre

Cubierta

Connect to ground if radiometer not grounded
Mit Erde verbinden, wenn das Radiometer nicht geerdet ist

Reliez a la terre si le radiométre n'est pas connecté

Conectar a tierra si el radiometro no lo estd

Tierra

/_\ Firstconnectall the requiredwires before pluggingthe cableinto the radiometer and turning on power.



readout devicesConnecting the R&85 to a grounded circuit and the analogue output toaafing circuit can
cause unacceptablground loops. This may cause differential voltages outsidesthe radiometer
speciftationsand coulddamage the unit.

f Special attention is needed to prevent power or ground loops when connecting§heradiometeto multiple

Werecommend using either the analogue or the digital outgutt not both. The maximum differential between either
of the Modbus® R&35 lines (yellow and grey) and the power groamdR$485 common linelflue) is 70 VDC.

Radiometer Connection
Wire Function Connect with
2} Green Analogue out V+
(5} Brown Analogue ground | V-
4 Yellow Modbus® RS-485 |B/B/+
SUV-series 5 Grey Modbus® RS-485 | A/A/-
T [White Power 5 to 30 VDC (12 recommended)
Modbus® RS-485 L Black Power ground / RS-485 Common
8 Red None Not connected
vA Blue Modbus® common / Ground
E:E:E: Shield Housing Ground *
X
5to30VDC R
power su PPIY * Connect to ground if radiometer not grounded

453. SUV pwerconnection

The minimum power supply voltage f8tU\radiometers is 5 VD&nhd the maximum is 30 VDBowever, for optimal
performance it isadvised to use 12 VD& volt power can only be used in combination with a short cable, maximum
length10 m.

Typical power consumptiorsUVfor maximumanalogoutput (1 V)

5VDC 50 mW (approx. 10.0 mA)
12 VvDC 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 mAt.is advised to protect the output of the power supply with a falstwing fuse
of maximum 250 mA rating.

454, SUVDataconnection

Connection to a Personal Computsr Universal Serial Bus (U8Bpends on the use of a R85 to USB converter.

A The convertemust have galvanic isolation between the inputs and outputs to prevent possible damage to the
SUV radiometedigital interface. This is particularly an issue with portable computers (laptops, etc.) in which
the power supplies can generate large voltagékes.

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. Thi#8B®onverter is powered from the USB
interface, so no dditional power adaptor is necessary.



~ Not connected

SMP connections to USB

~ Analogue out -
/ Modbus® RS-485 B/BY/+ 3
Modbus® RS-485 AJAY/- RS-485 [ USB conv erter q o USBtoPC

T~ Modbus® common / Ground —— Common .

- Analogue out +

Power 5to 30 VDC ®+V

Shield - ground connection Power ground | RS-485 common =¥

Note: the configurationswitches on the convertemustbe set for R&85, 2wire operation andecho off.

Connection to &-wire R$485device retwork with Modbus® RTl@ommunication showing pull up/dowliasresistors
and line terminatiorresistors according tdttps://modbus.org/docs/Modbus_over_serial_line_V1 02.pdf

\ Master” 1

]

! | : 5V

' N f :

ARy

! : Pull Up

D1 ) I qupmpupt
LT Balanced Pair LT
DO
Pull Down

Common

networkat AyS GSNX¥YAYF(G2N ofompd &2 WHBERAAGAZAZ2 MdAimiws Bangy SOGSF
B/B /+. Neveplace tis line termination on the derivation cable. It is also required to install the pull up and pull down
resistors as showrThe value of these resistors must be betwestn K YR ypn Ko

455. Analogue voltage output

CUVS analogoltage outputis generated directly by the photodiode detector in response to received radiation. The
individual sensitivity iMV/W/m?is given on the instrument label and the calibration certificate and is used to convert the
output signal inuV to W/n¥ of irradian@ when recorded by a data loggeefer to the instruction sheet.

Total UV is unlikely to exceed 100 W/from natural sunlight and the maximum signal is unlikely to exd&ehV.

SUV analog voltage outpis#t derived from the digital value and has a fixadge of 61 V(1000 mV) The irradiance range
that this represents is set in the @nInterface firmware scale lengtéind the factory settings are appropriate for use
under natural sunlight. However, the SUNds an extended range to allow use in telsambers with high intensitiyV
simulationlamps.



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

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

Model SUV5 SUVA SUVB SUVE
Irradiance W/m?2 0to 90 Oto9 0to 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 SnthartExplorePC softwardf required

456. Recommendedabletypes

Wherecablesneedto be extended,or the customerprefersto providetheir own cablesthey shouldbe suitablefor
outdoor useandbe UV resistant.

Recommendedypes
RS485 EthernetCAT5 shieldedtwisted pair (STPY, up to 1000 m depending upon the baud rate

OtolV Shielded®2-core signalcablec¢ up to 100 m




5. Accessories

Below is a brief description of the accessogaeailable forSUVtadiometers. Detailed information can be found on our
website, where the brochures and manuals for these accessories can be viewddwanidaded.

5.1. Ventilation

To further improve measurement accuracy of 8&V5 andUWadiometers the CVH4eating andventilation unit can
be used. CVFdperates from 12 VDC armhs apulsedtachooutput to monitor the fan speedWhen required, the 6.3 W
heater can be used. The advages 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 preventformation of dew and frost,

Snow and ice can be mette

5.2.  Mountings
For mounting radiometers the following plates and brackets are available:

CMF1 mounting fture with rod for mountingan unventilatedSUV radiometer

CMF4 mounting plate with rod for mountiregventilated SUV radiometer

CMB1mounting bracket to # and adjust &MFrod to a mast, pole or wall

Note: A second radiometer can be mounted to CMF1 and CMF4, facing downwards to measure reflected global radiation.

5.3. Cables
For theCUV5 an@®UV radiometerseveralcable lengths are available with a préred waterproof connector plug

10 m, 25 m, 50 m and 100 long.
Theconnectoris also available téit to your own cable.



6.

The SmartExplorer softwasdlows you to conflurea smart sensor and to collect retiine data. SmartExplorer runs on a
PC with Windows Vist&, 8 or 10and when installing downloads the .NET 4.5 frame work from the Microsoft Server.

SmartExplorer software and Modb®sommunication

When using the software on site, make sure #udtware is already installed on your laptop.

To connect a smart radiometer to a PC, adBS to USB converter is required. Recommended is using an istqted

Fle Setup Chart Hebp Status OFFLINE
e
| KIPP &
13 2onien
Connections ‘ View Device l hart I File Output l Configuration I Calbration l Terminal
START EXPLORER OVERVIEW
Setup Connection l d Ser@al Nr. Type Communication Status xfr:fb" Status Ice"v sg','['e'

Modbus TCP-IP
127.0.0.1
0502

Select mode of operation

Add - Remove Devices

No connection could be made because the target machine actively refused & 127.0.0.1:502

> BUSY - SERVICE - Starting modbus server..

such aghe USOPTL4 from B&B for safety and protection of#tutkometer.

@ Confgurationsmakes it possible to comfirel & Y NI &Sy &a2NJ Ww2dzi 2F G(KS it&s82EQ

used in an operational network.
®  The SmartExplorer software can use adR5Sto USB or Ethernet interface to connect to a PC

»  Collecting data maleit possible to store data from the smart sensor in a comma separd¢edlie comma
separated fe is created at the beginning of every new day or at the beginning of tsiedfay of the week.
®  The SmartExplorer software can also be usechtmitor and/or log up to 10 instruments simultaneously and works

with all smart radiometers (SMP, SHP, SE&R/, RT1and DustlQ.

Please check the separate SmartExplorer manual for detailed information about the,s@onitoring and data logging

by

of the smart sensors. The latest version of the manual can be downloaded the from the relevant product page under the

g1 o

W52yt 2FRQ FNBY 2dz2NJ 6S0aAGSo

The factory default communication parameters for all Smars¢rumentsare:
Baud rate 192008 data bits, eveparity, 1 stopbitModbus® address 1

22



7. Operation and measurement

SUVWradiometers only require suitable sources of power and radiation to operate and make measurements. Hovigver, it
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.

7.1. 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 usj the analogue output to match the output range of the radiometer closely to the input range of the
data collection device tmaximizethe available resolution anghinimizenoise.This can be done by determining the
maximum expected analogue output of thediometer in your application and taking the minimum input range of your
data collection device that can just handle that signal.

7.2.  Key parts of th&€€UV5 and&UWadiometer

The detector of theadiometeris a photodiode with a white diffsoron topto provide good directional respons&he
diffuseris coveredby a dome to protect ifrom dirt and rain The dome is made of a special glasquartzthat transmits
sufficientUVradiationfor good measuremets to be madeBetween the diffuser and the photodiode 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 &.&ad by the Smart interfacandits
temperatureis also monitoredAfter digital signal processing the StlMput signas, both digital and analqgre
temperaturecorrected values.

quartzdome
diffusor
detector
. bubble level
sun shield
connectol
desiccant
housing
fixed foot adjustablefeet

7.21. Dome
The material of the radiometedtome is glasfor all models, except for SU& which isjuartz. The UMrradiance can come

from any direction within the hemisphere above the radiometer and therefore the dantkediffuserare designedo
minimize errors in measurement at all incident angles (the directional response).

7.2.2. Detector

The measuring element @UV5and SUV radiometeis aU\:sensitivephotodiode. The photodiodeypticalfilter, diffuser
and domecharacteristics determingheir spectral response















