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Collimated Beam Device BSM-03

The „Guidance document on the impact of water 
treatment processes on residues of active substan-
ces or their metabolites in water abstracted for the 
production of drinking water“ of the European Che-
micals Agency (ECHA) and the European Food Safety 
Authority (EFSA) provides a framework for risk assess-
ment with regard to the authorization of active substan-
ces contained in plant protection products (PPPs) and 
biocidal products and the approval of these products.

The guidance enables the identification of actual health 
concerns that may arise from exposure to harmful com-
pounds that may be formed during water treatment for 
drinking water production. 

The focus is on common water treatment methods 
within the European Union (EU). The UV irradiation, ac-
cording to the guideline, chapter 4.2.4.6. can be rea-
lized by the BSM-03 in a reproducible way.

The BSM-03CBD is a highly developed and robust irradi-
ation chamber that has been specially designed for the 
time- or dose-controlled UV irradiation of liquid samples 
according to the colimated beam principle.

 It is particularly suitable for applications in the field 
of UV disinfection and for carrying out scientific expe-

BSM-03 collimaed beam device dose controller UV-MAT Touch

riments to investigate the effects of water treatment 
processes on residues of active substances or their me-
tabolites.

Based on UV irradiation using the colimated beam prin-
ciple, the effects of water treatment processes on resi-
dues of active substances or their metabolites can be 
analyzed. This includes in particular the formation of 
transformation products (TPs).

The BSM-03CBD is ideal for carrying out UV disinfec-
tion tests and irradiating samples under controlled con-
ditions. The radiation is emitted vertically downwards 
and illuminates the suspension evenly with the aid of a 
apertures.

In a continuously stirred volume of e.g. 150 mL and a 
water depth of 1.6 cm, samples can be treated with an 
exact UV dose of 100 mJ/cm².

With its high irradiance of a few mW/cm², the BSM-
03CBD achieves the required UV dose in typically a 
few seconds to two minutes, enabling fast and efficient 
treatment of samples.
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Spectrum Mercury emitter (Hg), typical

Opsytec Product Information

TechniCAL DATA

Interior chamber 60 x 40 x 25 cm

Dimensions 130 x 62 x 76 cm

Weight ~ 80 kg

Power consumption 1200 W

Power factor 0,9

Mains 3 x 230/400 VAC, 50/60 Hz

CEE 400 V 16 A

Operation temperature 15 to 30 °C

Humidity < 80% non-condensing

Lamp lifetime 1.000 h to 3.000 h, typical

Number of lamps 1

Lamp type mercury medium pressure

ozone free yes

Sample temperature Room temperature + ~ 2-5°C

Shutter control Pneumatic, 4-6 bar

Cooling  1 x DN 100

The chamber can also be safely opened during active 
operation to load and unload samples. The internal shut-
ter is controlled by the UV-MAT to ensure exact dosing. 
Safety monitoring ensures that no UV radiation escapes 
outside the chamber.

The BSM-03CBD irradiation chamber is therefore a re-
liable and precise solution for scientific research and 
industrial UV disinfection applications. Its robust de-
sign, safety and user-friendly operation make it an indis-
pensable tool in water treatment and chemical analysis. 

Main features:

- The BSM-03CBD is equipped with an ozone-free me-
dium pressure lamp with an output of 1 kW. This lamp 
ensures uniform and high UV irradiation.

- A robust and safe protective housing ensures safe 
operation and protection against UV radiation.

- The large irradiation area is suitable for customer 
Petri dishes and magnetic stirrers for continuous mi-
xing of the liquid.

- Reference UV sensor for dose-controlled operation 
to ensure precise UV doses. 

- A 2nd UV sensor enables easy system set-up

- The UV-MAT Touch allows easy handling and monito-
ring of the irradiation process.

- Monitored & locking door: Safety mechanisms pre-
vent the emission of UV radiation when the door is open.

- A base plate with screw threads allows easy measure-
ment of the irradiation field and adjustment of the sam-
ple position.

- Leveling feet for precise, horizontal alignment of the 
chamber 

- Pneumatic, automated plate shutter: For precise 
control of the irradiation time

- Operating hours counter for monitoring lamp life and 
planning maintenance.

- PC software: For data storage of raw data and short 
reports (PDF), incl. user administration and password 
protection (2 user levels).

Description

The dose can be precisely controlled by meas-
ns of integrated shutter.  The UV lamp remains 
on.
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Features in DETAIL

UV-MAT Touch

Display Capacitive touch display

Memory USB flash drive

Number of channels 2

Irradiance, dose and temperature measurement 

Time and dose controlled irradiations 

Recordings of measurements 

Oscilloscope view 

Screenshots can be saved on USB flash drive 

Pause and restart of irradiations 

Add notes and comments to the irradiation 

Remote control from PC 

Irradiation logs USB flash drive

User control & admin mode 

Easy firmware upgrades 

The UV-MAT Touch user interface is a high-resolution 
capacitive touchscreen. A powerful Cortex ARM pro-
cessor ensures durability and updateability. This means 
that new functions can be installed directly on site.  The 
UV-MAT Touch and the PC software are Windows 10 
/11 compatible.

Numerical and graphical single and multi-channel irra-
diations, oscillograms and the settings are clearly dis-
played. The parameterization is done intuitively directly 
on the UV-MAT Touch and is password protected. 

UV-MAT Touch

Technical Data UV-MAT

Display Capacitive touch display

5“ WVGA

Display output Irradiance + dose

 Oscilloscope view

Data recording rate adjustable: 1 s - 1 h

Recording duration > 24000 h

Memory interface 1 USB flash drive (up to 32 GB)

Technical Data UV-MAT TOUCH

Display graphical, 128 x 64 px

monochrom

Display output Irradiance + dose

 -

Data export via USB

Recording duration -
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SensorS

Calibrated radiometric sensors are available for each 
spectral range. The integ-
rated diffuser ensures the 
required cosine correction. 
Excellent long-term stability 
is achieved through the use 
of appropriate materials. The 

sensors are calibrated with traceability to PTB (the Ger-
man national test authority); after being calibrated, they 
are supplied with a factory calibration certificate.

DOSE Controller

Alternative to the dose control, we 
offer a settable timer. This timer 
is suitable for a simple irradiation 
between 0,01 s and 9999 h. Timer 
is included in the standard system.

TIMER

The dose control UV-MAT Touch 
offers alternatively all functions 
of the UV-MAT, but simplifies 
the operation and documentati-
on of the irradiations.

The irradiations can be recorded with a 
PC. 

The UV-MAT Touch also records irradia-
tions on a USB flash drive without a PC.

Irradiation logs

Options

BSM-03CBD 860914

UV-MAT Touch 820930C

Radiometric sensors 814412

Calibration 200-300 nm CALBSM300

spare lamps HG 860814H

ISO 17025 calibration 17025

PART NUMBERS

Included accessories 

The following functions are always included:

Complex, multi-stage irradiations, e.g. a pre-irradiation 
with UV-A at low irradiance and then a high-intensity 
UV-C irradiation can be easily and individually parame-
terized with the remote control option. Up to 30 dose- 
or time-controlled steps and pauses are possible. 

At the same time the irradiation is logged and stored on 
the PC.

PC connection: USB 2.0

PC Software fOr UV-MAT TOUCH

Our calibrations are available as factory and 
ISO 17025 calibrations and are traceable to 
PTB standards. IP65 sensors, further measu-
ring and spectral ranges available. Just ask us!
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A collimated beam device is used for precise and 
controlled experiments in the field of UV disinfection 
and UV irradiation of liquids. Jim Bolton, a renowned 
expert in this field, has made significant contributions 
to the development and distribution of such devices.  
A collimated beam device produces a parallel beam of 
UV light that ensures uniform intensity over the enti-
re beam area. The advantages of the parallel UV light 
beam are

•	uniform irradiation

•	no different angles of incidence

•	 low reflection on the liquid surface

•	a constant layer thickness and penetration depth

•	simple radiometric measurement

•	determination of the dose and fluence

    (spherical dose) from the irradiance.

Background: The dose describes the radiation ener-
gy that is incident on a surface element from one 
side. It differs significantly from fluence, which 
by definition considers a spherical incidence on 
a spherical surface element (from all directions). 
In a UV reactor, a particle is irradiated from all spati-
al directions as it passes through the UV reactor. This 
is very difficult to determine experimentally. Therefore, 
the adjustment is carried out under the optimum con-
ditions in a collimated beam device. In this device, the 
dose corresponds exactly to the fluence, as the geome-
try allows this. The unit of dose and fluence is J/m². 
A CBD is mainly used in research laboratories to test 
the efficiency of UV disinfection under controlled con-
ditions. 

Here are the basic steps of how it works:

1.	Preparation: the samples to be tested (e.g. water, sur-
faces, air samples) are placed in suitable holders. 

2.	Irradiation: The collimated UV beam is directed at the 
samples. The irradiation time and the UV dose are 
determined on the basis of the experimental requi-
rements.

3.	Monitoring: sensors continuously measure the UV in-
tensity to ensure that the samples receive a consis-
tent and precise UV dose.

4.	Analysis: After irradiation, samples are analyzed to 
determine the effectiveness of UV disinfection. This 
can be done by microbiological testing or chemical 
analysis.

 
UV irradiation is often used for disinfection purpo-
ses. UV-C radiation has a wavelength of 100-280 nm 
and is known to damage DNA by triggering a reac-
tion between two thymide molecules (dimer forma-
tion). This method is very effective for inactivating 
bacteria and viruses, depending on the UV perme-
ability of the water. Either medium or low pressu-
re UV lamps are generally used for UV disinfection. 
Medium-pressure UV lamps emit radiation in the range 
of 200 to 400 nm, while low-pressure UV lamps main-
ly generate radiation at 253.7 nm. To prevent the for-
mation of unwanted by-products at lower wavelengths, 
MP lamps are equipped with quartz tubes that filter out 
wavelengths below 240 nm.

By using sensors and radiometers, the intensity of  the 
UV beam  is  continuously measured and monitored. 
This  enables the exact dose applied to the samples to 
be determined.

For disinfection purposes, a UV dose of around 20-70 
mJ/cm² is usually applied. These doses are relatively 
low and therefore photolysis reactions of organic micro-
pollutants are generally not very effective under these 
conditions.

However, UV radiation is also used in combination with 
ozone, hydrogen peroxide or chlorine, which leads to 
the formation of hydroxyl radicals. Such processes are 
very effective in removing contaminants.

 

Background & Information


