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1. General Notes 
Please notice that it’s in the users responsibility to follow the local governmental rules 

for the installation of electronic devices. Any damages caused due to misuse and 

unprofessional installations are not covered by our warranty. 

 

The enviroFlu-sensors and any accessory delivered from TriOS is intended to be 

used in professional applications and should only be installed and operated following 

the instructions of the manufacturer. 

All parts have been designed and tested to fulfil the international rules for electronic 

instrumentations. The unit is complying with the international EMC rules. 

 

For a proper operation please use only original TriOS connection cables and 

accessories. 

 

1.1 Health and Safety 
This manual contains important information for the health and safety regulations. 

These informations are marked as following and have to be followed carefully. 

 

Very important notes for the safe and professional operation of the 

system. 

 

 

 

Don’t look in the optical window of the enviroFlu-HC – UV Light! Risk of 

serious damage to eyes! 
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2. Introduction 
Hydrocarbons are a common and natural occurrence in the environment and varying 

concentrations in effluent waters are not unusual. Hydrocarbons can be found as free 

floating, emulsified, dissolved or adsorbed to suspended solids. 

By definition, a hydrocarbon is a group of chemical compounds composed only of 

hydrogen and carbon. Typically they are divided into 3 major classes: aliphatic, 

alicyclic and aromatics. Simplified: Hydrocarbons are organic compounds made up of 

hydrogen and carbon. 

In our times, the load of hydrocarbons in the water is increasing, mainly due to 

industrial processes and anthropogenic activities. The natural abilities of the water to 

decompose the hydrocarbons become overwhelmed and the resulting effect on the 

environment is effecting our drinking water, fishes and micro-organisms and many 

others. Typical sources of man induced hydrocarbons include the refining processes 

of cruide oil into gasoline, lubricating oils, kerosenes, diesel, etc. As well, the 

resulting commercial products find their way into the environment through spills from 

road asphalts, fueling depots (e.g. airports, maintenance facilities), transportation, 

cooling water systems, manufacturing facilities such as automotive, plastic and steel 

production, and many others. 

UV-fluorescence is a sensitive method to determine aromatic hydrocarbon 

compounds in the water. Fluorescence in general is a phenomenon whereby a 

portion of the absorbed wavelength is re-emitted by the targeted compound at higher 

wavelength. When the water is excited at specific wavelength of UV light, certain 

compounds, including hydrocarbons, will absorb energy. Even fewer compounds, like 

aromatic hydrocarbons, will re-emit this light at a higher wavelength. The wavelength 

range which is re-emitted is a unique characteristic of the single compound. By 

measuring the fluorescence intensity at this wavelengths, they can be determined.  

In natural environments interferences may occur for PAHs detection from humic and 

fulvic acids (also known as yellow substance, Gelbstoff or colored dissolved organic 

matter (CDOM)). This means, due to the application and the required detection limit 

of PAHs a correction of the fluorescence reading for PAHs might be required. This 

can be done either by a fixed correction factor (if the concentration of the disturbing 
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substances is constant, which is normally not the case) or by the use of a second 

fluorometer (e.g. TriOS microFlu-CDOM) with specific wavelength set for humic and 

fulvic acids.  

2.1 Theory of Operation 
The enviroFlu-HC miniature submersible fluorometer allows the user to monitor 

online polycyclic aromatic hydrocarbons (PAHs) concentrations by directly measuring 

the amount of fluorescence emission from a given sample volume. PAHs are excited 

by an high efficient xenon flashlamp. The required wavelength for PAHs excitation is 

selected by the use of an interference filter centred at 254 nm.  

A small percentage of the excitation light is reflected by a dicroitic beam-splitter 

(Short Wave Pass, SWP) and is used as a reference signal to evaluate variations of 

the excitation energy. 

The excitation beam is focused approx. 2 

mm in front of the window by a small lens. 

Fluoresced light is collected by the same 

lens, reflected by the dicroitic beam-splitter 

due to the longer wavelengths of the 

fluoresced light and detected by a large 

area photodiode. An interference filter (CWL 

360 nm) is used in front of the photodiode to 

discriminate stray-light and to select the 

fluorescence light. 

A special developed circuitry eliminates the 

influence of ambient light, which is normally 

present in surface waters. The principle 

optical configuration is shown in Fig: 1. 

Fig: 1 – General optical layout of TriOS 
fluorometer 
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3. Instrument Description 
This manual describes the use and the principles of operation of the TriOS enviroFlu-

HC flash lamp fluorometer. It is available in a standard version with a depth rating of 

500 m (Fig: 2) and a deepsea version with a depth rating of 6000 m (Fig: 2).  

  

Fig: 2 – TriOS enviroFlu-HC (left) and enviroFlu-HC deepsea version (right) 

All enviroFlu-HC units have a RS232 and an analog (0..5 VDC) data output, so they 

can be operated with digital voltmeters, CTDs and data-logging devices as well as 

with all other TriOS instruments, like the RAMSES radiometer, ProPS, microFlu, 

using the same accessories. 

A built-in microcontroller allows user settings of gain, number of internal data 

averages, power control and calibration coefficients. All settings are stored internally 

and reloaded automatically after power on. 

Unique nano coated optical windows in combination with an airblast cleaning system 

reduce the effects of fouling and grant long term applications.  

Besides the submerged use, the enviroFlu can be used in bypass application with the 

optional flow cell (Fig: 3). 
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Fig: 3 – enviroFlu-panel with enviroFlu, TriBox2 and flowcell 

1: fluid outlet: 6 mm diameter  

2: fluid inlet: 8 mm diameter (max: 1 bar) 

3: power supply: 85 – 265 VAC with 50 – 60 Hz 

4: sensor connection: SUBCONN micro 8 pin, M12 industrial connector 

The enviroFlu-HC can be controlled by a PC, a power supply PS201 (24 VDC) and 

the TriOS measurement software MSDA_XE or with the measurement and control 

system TriBox2. With a combination of the software Pocket-MSDA installed on a 

standard PDA and the battery pack Pocket-Power BT the enviroFlu-HC can be 

operated wireless and in field operation. The TriBox2 is able to operate with all TriOS 

sensors, as well as certain third party sensors. The system supplies the required 

power to the connected sensors, controls the measurement, stores data and displays 

them online in user selectable graphical and numerical form. Via the build-in relay 

external control functions can be handled by the TriBox2 for loads up to 10 A (max 

250 VAC). This relay can be programmed individually for various alarm functions as 

well, e.g. in case of exceed or fall below of a programmed measurement value. The 

3 

2 

1 
4 
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TriBox2 can also control the air cleaning with its internal valve and functions for 

setting the interval and duration of cleaning.  

3.1 Technical specifications 
Technical specifications 

optical: 

light source miniature Xenon-flash lamp with interference filter 

(peak wavelength: 254 nm, 25 nm FWHM) 

output energy controlled by internal reference UV-diode 

detector UV photo-diode with interference filter 

(peak wavelength: 360 nm, 50 nm FWHM) 

optical windows nano coating to prevent fouling and oil-films 

ranges enviroFlu-HC 500:    0..50 μg/L, 0..500 μg/L  

enviroFlu-HC 5000:  0..500 μg/L, 0..5000 μg/L 

(calibrated to Phenanthren solution) 

detection limits 0.1 µg/L (in pure water) 

Values can be transformed to total-oil concentrations giving typical detection ranges 

of up to 200 mg/L total oil. 

electrical: 

voltage 12..26 VDC 

interfaces RS232, 0..5 VDC, 4..20 mA (to analogue Gnd) 

connector SUBCONN micro, 8 pin male 

mechanical: 

size ∅68 mm x 280 mm (without connector) 

material seawater resistant plastic, stainless steel (1.4571) or 

titanium (enviroFlu-HC Ti, enviroFlu-HC deepsea) 

weight 1.85 kg (titanium), 2.7 kg (stainless steel) 

depth rating  500 m (optional: 6000 m deepsea version) 

accessories / versions: 

flow cell for bypass installation (material: POM) 

air cleaning head  
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SolidCal HC: solid secondary standard (available in different concentrations) 

enviroFlu-HC deepsea: depth rating 6000 m, titanium  
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4. Installation 

4.1 Electrical installation 
All enviroFlu-HC fluorometers are delivered with a SUBCONN-8pin male underwater 

connector.  

RS 232 interface  

 

1. Ground (Power + Ser. Interface) 
2. RS232  RX (commands) 
3. RS232  TX (data) 
4. Power (12..28 VDC) 
5. analogue out (0..5 VDC) 
6. 4..20 mA output (to analogue Gnd) 
7. analogue Gnd 
8. not connected 

 

Plug the interface cable's in-line connector into the bulkhead connector on the 

enviroFlu by carefully aligning the pins of the bulkhead connector with the sockets on 

the in-line connector. 

 

Fig: 4 – Mounting of the underwater connection cable to the sensor 

In the next step turn the locking-sleeve clockwise to tighten the in-line connector on 

the bulkhead connector (Fig: 5). 
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Fig: 5 – Use of the locking sleeve to lock the underwater cable 

Note: When connecting and disconnecting connectors, do not rock connector 
back and forth. Mate connectors straight and use locking sleeve to 
tighten pin contact. When disconnecting, hold onto in-line connector 
and pull straight out. 

 

The power supply PS201 or the TriBox2 provides the sensor with 24 VDC.  

Connect the M8 (PS201) or M12 (TriBox2) industrial connector to the device you are 

using. Take care, that the pins are aligned to the corresponding sockets and turn the 

locking screw clockwise into the connector.  
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Fig: 6 – cable connections of PS201 

 

Fig: 7 – Sensor connection to the TriBox2 

4.2 Integration into third-party control systems  
enviroFlu-HC sensors can easily be integrated in third-party control system, using the 

0..5 VDC or 4..20 mA analogue output of the sensor. As the reading on this output is 

linear over its full range it gives directly a measure for the concentration of the 

substance. Calibration coefficients are stored internally in the sensor and the output 

M8 industrial connector / 

sensor connection 

PC connection (D-Sub / 

serial interface) 

power connection 

(85..265 VAC, 50..60Hz) 

M12 industrial connector 

/ sensor 1 

M12 industrial connector 

/ sensor 2 
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values are giving directly the concentrations. Depending on the selected range of 

measurement the 5 V (or 20 mA) output signal is either equal to the max. value of the 

low-range or the max. value of the high-range of the sensor. An additional correction 

due to the possible offset and amplification factor of the connected third-party system 

might be required.  

4.3 Mechanical installation 
The enviroFlu-HC can be operated in full or partially submerged mode or in a bypass 

application with the optional flowcell.  

4.3.1 Submerged use 
For submerged use, the enviroFlu-HC can be completely or partially immersed in the 

measurement medium. Use the mounting bolt together with a shackle and a stainless 

steel chain or wire to hang the sensor into the fluid. Do not carry or pull the sensor 

with its cable. It is also possible to use special hydraulic clamps similar to the ones 

shown in Fig: 8 to install the sensor. Take care to use matching clamps with an inner 

diameter of 68 mm (only for standard version. For enviroFlu-HC deepsea other 

mounting material is needed). Use one or two clamps to install the sensor. Be careful 

not to squeeze the sensor hull, when attaching the clamps. The installation of the 

clamps near the sensor caps (on top or at the bottom of the sensor) prevents the 

sensor of being damaged. The clamps can be purchased from TriOS. 

 

Fig: 8 – clamps for installation of the enviroFlu 
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Note: When submerging the sensor, visually inspect the optical window for 
bubbles. If bubbles are present, gently rock the instrument from side to 
side until the bubbles are dislodged. 

4.3.2 Bypass installation 
With the optional flow cell, the enviroFlu-HC can be used for a bypass installation. 

TriOS is offering a panel for this purpose to mount the TriBox2 and the flow cell. (Fig: 

9)  

 

Fig: 9 – enviroFlu-panel with enviroFlu, TriBox2 and flowcell 

To install the enviroFlu-HC into a flow cell follow the next steps: 

1. Unmount the cap with the hole inside from the flow cell by unfasten 4 screws  

2. Remove the O-ring and move the enviroFlu into the cell. Make sure, that 265 - 

275 mm of the enviroFlu stands out of the flow cell and / or no in- or output is 

covered 
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3. Put the O-ring again over the enviroFlu into the notch of the flow cell. Be 

careful not to damage the seal ring. Use NBR O-rings in the size 68x5 as 

spare parts.  

4. When the position of the enviroFlu is correct mount the cap onto the flow cell 

again. 

Use Fig 10 and 11 to install the flowcell. The flow cell and the enviroFlu have to be 

installed in an angle between 15 and 85° to the horizontal plane. Install the sensor 

carefully into the flow cell to avoid leakage and grant a free water flow.  

Don’t use a water pressure above 1 bar.  

 

Fig: 10 – drawing for the installation of the enviroFlu 

 

Fig: 11 – drilling template of the flow cell 

To connect the water tubes simply push them into the corresponding fitting. To 

disassembling the tubes press on the ring in direction of the fitting and pull the tube. 

The flowcell can’t be combined with the air pressure cleaning system.  
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4.3.3 Airblast cleaning system 
To avoid fouling on the windows of the enviroFlu-HC, TriOS is offering the 

combination of two innovative principles: nano-coated windows in combination with 

compressed air. The enviroFlu-HC can be modified with this airblast cleaning system. 

The TriBox2 internal valve and the functions for the control of the valve give an easy 

access to the system. At customers side the compressed air with a pressure between 

3 to 6 bar has to be supplied. 

Fig: 12 shows how to connect the delivered tubes to the fittings of the TriBox2.  

 
Note: The optimum pressure is between 3 and 6 bar. The total length of the tube 

should not exceed 25 meters. Matching tubes are available from TriOS 

(Polyurethane, 6mm outer diameter, 4mm inner diameter) 

 

To connect the pressure tubes simply push them into the corresponding fitting. To 

disassembling them press on the ring in direction of the fitting and pull the tube. Fix 

the tube to the device and it’s cable to avoid uncontrolled movements of the tube.  

 

 

Don’t use pressures above 7 bar, as this will damage the valve inside the 

TriBox2! 
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Fig: 12 – Installation of the pressure tubes 

 

 

Assembling: 
Simply push the 
tube into the 
fitting. 
 
Air output 
_____________ 
 
Disassembling: 
Press the safety 
ring in direction 
of the fitting and 
pull the tube 
 
Air input 
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5. Operation 
As mentioned above, the enviroFlu-HC can be operated with the measurement and 

control system TriBox2 or with a PC, the software MSDA_XE and a power supply 

PS201. The software package MSDA_XE is free downloadable from our webpage 

www.trios.de. As we are improving the software permanently, please have a look at 

the website to find the newest version. The data from the TriBox2 can be processed 

with the software as well. With the software Pocket-MSDA, a standard PDA and the 

battery pack Pocket-Power BT the enviroFlu-HC can be used in the field. The 

following chapters will give a short overview about the installation and operation of 

enviroFlu-HC with both systems – TriBox2 and MSDA_XE. For more information 

please have a closer look at the manual of the TriBox2 or the MSDA_XE. 

5.1 Operation with MSDA_XE 
When operating the enviroFlu with the power supply PS201, a PC and the software 

MSDA_XE, the sensor will be delivered with the software and a CD-ROM with device 

file for the sensor. Each sensor has this unique device file, which has to be imported 

into the software, to run the sensor. The device file has the name: 

ENVIROFLU_XXXX.ini, whereas XXXX stands for the serial number of the enviroFlu.  

Connect the sensor to the power supply PS201. Use the serial cable for connecting 

the PS201 to the PC. If your PC has no serial interface, a RS232-to-USB converter 

can be used. These adapters for USB interfacing are available from TriOS.  

Turn the PS201 on. The front panel of the unit includes 3 LEDs. The green one 

indicates that the system is powered on. The other two yellow LEDs are indicating 

the status of the RS232 lines. The CMD LED monitors the PC connection and 

activities, the DATA LED monitors the connected sensor line. Both show the 

following functionality: 

• off: no sensor/PC connected, (or maybe a damage or error in the cable) 

• half-power: sensor/PC connected, no data transfer 

• full-power: data is transmitted 

The import of the necessary data and the installation of the device is simplified by a 

wizard in the software MSDA_XE.  

http://www.trios.de
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Follow the next steps to install the sensor.  

Start the software MSDA_XE and click on Help / Wizard / New device integration…  

If you use USB-to-serial adapter wait until the wizard ask you to connect the USB 

adapter. The wizard will guide you step by step through the installation procedure.  

 Activate the enviroFlu Control by pressing on the red square. A measurement can 

be started by pressing on [Sample] or [Auto] for a raster measurement. The 

calculated concentrations will be saved in the DB.Sender. To export the data a data 

table can be used. Start a Data Table by pressing on views / Data Table and select 

DB.Sender.AnyData as input. With the settings Append Mode: [Yes] and First 

column: [never], a dataset can easily be generated and exported to a spreadsheet 

software. 

For more detailed information please read the MSDA_XE manual.  

5.2 Operation with TriBox2 
When the enviroFlu-HC is purchased together with a TriBox2 the device file is 

preinstalled on the box. The main settings for an immediate start are prepared. 

Connect the sensor to the TriBox2 like described in chapter 4.1.  

 

 

Take care, that the TriBox2 is switched off before connecting sensors, to 

avoid damages! 

 

Please refer to the TriBox2 manual for the correct installation of the box. Start the 

TriBox2 and wait until the booting process is done. The preinstalled device file will 

start the measurement. The data will be saved every 60 sec. All preinstalled values 

for the measurement can be changed in the device manager.  

When the enviroFlu is not installed on the TriBox2 the device file can be imported via 

an USB memory stick. Copy the device file from a PC to an USB stick. Don’t use 

folders for that. Remove the safety cap from the front USB port of the TriBox2, put 

the USB stick inside and press [5. Import] in the menu.  
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The device and calibration files will be imported. Settings for the new sensor can be 

made in the menu [1. Devices] and the corresponding sensor name. For further 

information please read the TriBox2 manual carefully.  
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6. Calibration 
Giving a general valid calibration for detecting PAH in water is an unsolvable 

problem. Main reasons for this are that the different PAH are varying in their solubility 

in water and also in their fluorescence efficiency. Additionally in most of the cases, 

the sample contains a mixture of different PAH. For example diesel or gasoline are 

containing a wide range of hydrocarbons, and the actual composition is also 

depending on the type of production process and the type of crude oil. 

Therefore, TriOS has developed its own fluorescence calibration standard for 

enviroFlu sensors; the TriOS fluorescence calibration standard (TFCS). 

The following table gives an overview for various aromatic hydrocarbons dissolved in 

water in relation to the TriOS fluorescence calibration standard (TFCS). 
Substance Concentration 

in dist. Water 
(µg/l) 

Kind of 
solu- 
tion  a 

Reading 
EnviroFlu-
HC_281F 

(µg/l) 

Factor x  b Comment 

TFCS  c    1  
EPA-PAH 16 ‚priority pollutants’ of US Environmental Protection Agency (USEPA) 

Naphthalene 500 2 134 3.73  
Acenaphthylene    ------- no fluorescence 
Acenaphthene 50 2 26.8 1.87  
Fluorene 50 2 81.4 0.61  
Phenanthrene 8 2 50 0.16  
Anthracene 30 2 112 0.27  
Fluoranthene 50 2 26.9 1.86  
Pyrene 50 2 115 0.44  
Benzo(a)anthracene 10 2 8.70 1.15  
Chrysene 5 2 7.42 0.67  
Benzo(b)fluoranthene saturated 2 0.57 ------- very low water solubility 
Benzo(k)fluoranthene saturated 2 0.01 ------- very low water solubility 
Benzo(a)pyrene saturated 2 1.74 ------- very low water solubility 
Dibenzo(a,h)anthracene saturated 2 1.09 ------- very low water solubility 
Indeno(1,2,3-cd)pyrene saturated 2 0.37 ------- very low water solubility 
Benzo(g,h,i)perylene saturated 2 0.05 ------- very low water solubility 
Other Aromatic Hydrocarbons 

Benzene 200000 1 1.93 104000  
Toluene 20000 1 2.11 9500  
p-Xylene 20000 1 18.3 1093  
Chlorobenzene 20000 1 0.25 ------ not detectable 
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Substance Concentration 
in dist. Water 

(µg/l) 

Kind of 
solu- 
tion  a 

Reading 
EnviroFlu-
HC_281F 

Factor x  b Comment 

Fluorobenzene 10000 1 4.86 2058  
Propylbenzene 10000 1 0.77 13000  
Styrene 1000 1 305 3.28  
Biphenyl 538 2 293 1.84  
Phenol 4300 1 58.7 73  
1-Methylnaphthalene 250 2 72.1 3.47   
2-Methylnaphthalene 250 2 127 1.97   
Carbazole 50 2 448 0.11  
Dibenzofuran 50 2 48.3 1.04   
Dibenzothiophene 50 2 20 2.5   
Oils 

Gasoline 

Esso Super Gasoline 5000 2 35.6 140  
Kerosene 

Jet A1 10000 3 23.8 420  
Diesel Fuel 

Diesel Esso 500 2 39.2 12.8  
Diesel Esso 5000 3 139 36 not completely dissolved 
Fuel Oil 10000 3 264 37.9 not completely dissolved 
Marine Diesel Oil (MDO) 10000 3 115 87 not completely dissolved 
Marine Gas Oil (MGO) 10000 3 187 53 not completely dissolved 
Heavy Fuel 

Heavy Fuel 20000 3 107 187 not completely dissolved 
IFO 80-100 20000 3 318 31 not completely dissolved 
Crude Oil 

Crude Oil Brent   
(Northsea) 

10000 3 139 72 not completely dissolved 

Crude Oil Karachaganak 
(Kazakhstan) 

10000 3 89.3 112 not completely dissolved 

Crude Oil  Forties  
(Brit. North Sea) 

10000 3 131 76 not completely dissolved 

Crude Oil  Debno 
(Poland) 

10000 3 100 100 not completely dissolved 

Crude Oil Ob Bay 
(Russia) 

10000 3 109 92 not completely dissolved 

Crude Oil Albacora Leste 
(Brasilia) 

10000 3 176 57 not completely dissolved 

Lubricating Oil 

Hydraulic Oil 8000 3 4.39 1822 almost water insoluble 
Shell Omala 320 15000 3 23.3 644 almost water insoluble 
Shell 1662 15000 3 2.29 6550 water insoluble 
Motoroil BP 19000 3 1.28 7812 water insoluble 
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Tab. 1 – Various aromatic hydrocarbons in relation to the TriOS fluorescence calibration 
standard (TFCS) 

a: Kind of solution : 

1) direct 

2) use of a stock solution of the substance in Ethanol to prepare a dilution in distilled 

water 

3) two drops of oil stirring during 24 h in 2 l distilled water 

b: 1 µg/l HC corresponds to x µg/l substance 

c: TFCS = TriOS Fluorescence Calibration Standard 

example: 1 µg/l TFCS corresponds to 0.27 µg/l Anthracene 
 

Substances with a high relation factor can be not or less water soluble. Also their 

fluorescence attributes can differ from the attributes of the TFCS. 

6.1 Factory calibration 
The sensors are delivered with a factory calibration, which is stored internally in the 

sensors. Therefore the readings (digital or analogue) are representing calibrated 

values. 

The transfer (or calibration process) from raw fluorescence readings to substance 

concentrations is generally following the equation 

 

( ) scalingoffsetFF sensorified ⋅−=mod  

with 

ifiedFmod  substance concentration in physical units 

sensorF  fluorescence reading in raw counts 

scaling  linear calibration factor in physical units per count (scaling factor) 

offset  offset value 

 

Offset values and scaling factors are stored internally for both measuring ranges 

(amplification LOW and HIGH) in the sensor. 

The factory calibration of the enviroFlu-HC is done like this: 

• The offset values (for both ranges) are derived by using pure water (free of 

humic and fulvic acids; e.g. millipore water). 
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• The scaling factors are determined by using solutions of the TriOS 

fluorescence calibration standard (TFCS). Multiple point calibration is chosen 

with the following concentrations:  

o enviroFlu-HC 500 (0 – 500 µg/l): 

§ 25, 40, 50, 150, 250, 400 and 500 µg/l 

o enviroFlu-HC 5000 (0 – 5000 µg/l):  

§ 150, 250, 400, 500, 1500, 2500, 3500, 4500, 5000 µg/L and 

optional 5500 & 6000 µg/l 

• The solutions are filled in a glass beaker (no plastic beakers – plastic 

fluoresces and will interfere with the sample fluorescence), which offers at 

least 8-10 cm free view between the sensor head and the bottom of the 

beaker (e.g. 1000 ml beaker). Below the beaker a dark/black non-reflective 

surface is required to minimize errors due to reflections. Any artificial light is 

switched off during the calibration process.  

• Due to quenching effects at high concentrations the calibration is not linear 

anymore. For the calibration of the LOW channel of the enviroFlu-HC a square 

approximation is used.  

• For the HIGH channel a linear fit is used.  

 
Calibration of EnviroFlu-HC 286E: LOW-Channel (0 - 5000 µg/l),  offset 16,  scaling 1.109375,  square  2.2265625
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Fig: 13 – Calibration of the LOW channel – square fit 
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Calibration of EnviroFlu-HC 286E: HIGH-Channel (0 - 500 µg/l),  offset 43,  scaling  1.8515625
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Fig: 14 – Calibration of the HIGH channel – linear fit 

 

The factory calibration should not be changed!  
 

6.2 Local calibration 
If other calibration factors are needed to adapt the sensor readings to lab analysis 

readings of your oil contaminant, the ‘Post-Calibration’ function of the MSDA_XE 

software package can be used. Within the TriBox2 the custom calibration can be 

activated in the menu [Custom calibration…] in the Device Manager of the used 

sensor. The custom or post-calibration works on top of the factory calibration, which 

will stay unchanged by this procedure.  

For both settings one value - either offset or scaling - is required.  

 

Note: The local calibration is a fine tuning of the system. It is not replacing the factory 

calibration.  

 

The local calibration is done by a linear function. This will require the two constant 

factors: scaling and offset, following equation 6.2.1 
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( ) scalingoffsetFF calibratedbratedcustomcali ⋅−=   (6.2.1) 

 

With ‘ calibratedF ’ representing the original value given by the fluorometer.  

 

The minimum requirement for a local calibration are 2 data points (each consisting of 

a laboratory value (reference data) and a sensor reading).  

The easiest way is to use a non-contaminated sample and a contaminated one. 

 

1. The non-contaminated one is used to obtain the local calibration factor 

‚offset’. Submerge the fluorometer into the non-contaminated sample. Due 

to the special case here, the reading is directly giving you the offset value 

for the local calibration. Another possibility to get the offset can be seen on 

Fig: 15 or in equation 6.2.3. 

2. Submerge the sensor now into the contaminated sample. Make a note of 

the fluorometer reading and make a laboratory analysis of the sample 

3. Enter both data points into a graph similar to the one shown in Fig. 15. 

Connect the two data points by a straight line. The required scaling factor 

is given as the slope of the line 

4. The ‘scaling’ is calculate using equation 6.2.2. 

 

( )
( )12

12
sensorsensor
lablabscaling

−
−

=   (6.2.2) 

 

with lab  for the laboratory value and sensor  for the sensor value 

for the given example: 

 

( )( )
( )( ) 3

/1040
/090

=
−
−

=
lg
lgscaling

µ
µ  

 

5. Calculating the offset value: 
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scaling
labsensoroffset 11−=    (6.2.3) 

 

or the abscissa. And for the given example: 

 

l
gl

g

l
g

scaling
labsensoroffset µ

µ
µ 10

3

0
1011 =−=−=   

The values above are fictive to simplify the example. 

 

Fig: 15 – Example how to obtain offset and scaling constants for local calibration 

 

To enter the calculated factors into the TriBox2 proceed as following: 

 

1. Touch within the menu 1 screen [Devices]. Select the corresponding 

enviroFlu sensor form the device list and press [Edit] 
2. Select [Custom calibration] and press [Edit] 

offset = 10 (abscissa)  



User- and installation manual of „enviroFlu“ 

 
 

Calibration 29/31 

 

 

Fig: 16 – Enter the two constant factors ‘offset’ and ‘scaling’ 

Select [Offset] and enter your calculated value by pressing [Edit]. 
Finally to the same for [Scaling]. 

 

The local calibration is now active. Leave the custom calibration screen by touching 

[Main]. [Close menu] will return you to the main screen. 

 

To enter the calculated factors into the MSDA_XE post processing proceed as: 

 

1. Open the enviroFlu Control panel and open the [Advanced options] 

2. Type in the determined values for offset and scaling and press [Activate] 

3. The custom calibration will work on top of the factory calibration. It is not a 

substitute for the factory calibration 
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7. Warranty 
Warranty time is 2 years following the date of invoice. Excluded from warranty are all 

parts of the instrument which are normal consumables, e.g. light sources. Warranty is 

bounded to a proper use of the instrument and accessories, e.g.  

 

- The instrument and attachments must be installed, powered and operated 

in compliance with the directions in this manual 

- Damages resulting from contact with incompatible materials, fluids or 

gases (e.g. corrosive, acid or solvent materials, fluids or gases) is not 

covered 

- Damage incurred by shipment is not covered 

- Damage by improper treatment by the customer is not covered. 

- Damage by modification of the instrument or mounting improper parts by 

the customer is not covered 

- Opening the sensor will cause a total loss of warranty! 

 

We strongly recommend a factory check-up and (if required) a re-calibration once per 

year. 
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8. Contact information 
We are always working to improve our products. Please check our website for 

updates. 

 

You have found an error in this instrument/program, or you would like to see some 

additional features enabled in a future version? 

 

Feel free to contact us at: support@trios.de 

 

 

Our website: www.trios.de 

 

TriOS Mess- und Datentechnik GmbH 

Werftweg 15 

D- 26135 Oldenburg 

Germany 

 

 

fon +49 (0) 441 4 85 98 -0 

fax +49 (0) 441 4 85 98 -20 

mailto:support@trios.de
http://www.trios.de

