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CEM400ON LINE GAS ANALYSER 



THE CEM400 IS AN EXTRACTIVE ON-LINE GAS ANALYSER 
DEDICATED TO CONTINUOUS EMISSION MONITORING 
(CEM).

IT IS BASED ON UV SPECTROSCOPY THAT BRINGS A HIGHER 
SENSITIVITY THAN INFRA-RED AND GIVES THE POSSIBILITY 
TO MEASURE SEVERAL GASES SIMULTANEOUSLY.

A HIGH SELECTIVITY IS ACHIEVED BY A FAST FOURIER 
TRANSFORM (FFT) ON THE ABSORBANCE SPECTRUM FOR 
ALL THE GASES HAVING A PERIODIC STRUCTURE LIKE NH3, 
SO2, NO AND SOME OTHERS.

ALL THE INTERNAL GAS CIRCUIT IS HEATED AT 190°C TO 
ADMIT DIRECTLY HOT AND HUMID COMBUSTION GASES.

THE CEM400 STAND IN A WATERTIGHT WALL MOUNTED 
ENCLOSURE.

THIS MODEL MAY INCLUDE A HEATED SAMPLING PUMP AS 
AN OPTION.

CEM400ON LINE GAS ANALYSER 



OPTICAL PRINCIPLE - MAIN METHOD : UV SPECTROSCOPY
SEVERAL GASES CAN BE MEASURED SIMULTANEOUSLY THANKS TO THE UV SPECTROSCOPY METHOD BY USING DIFFERENT WAVELENGTHS AND ALGORITHMS. FOR 
GASES WITH A PERIODIC ABSORPTION SPECTRUM SUCH AS NH3, SO2, NO, CS2, FORMALDEHYDE  OR ACETYLENE, AN ALGORITHM BASED ON FFT (FAST 
FOURIER TRANSFORM) GUARANTEES A VERY GOOD SELECTIVITY OF MEASUREMENT.
THE SOLID-STATE DESIGN DUE TO THE UV SPECTROSCOPY GIVES A HIGH RELIABILITY OF THE MEASURING SYSTEM WITH QUITE NO MAINTENANCE.

THE UV LAMP IS A XENON FLASH LAMP WITH A HIGH LIFETIME AND WITHOUT THERMAL EFFECT THAT MAY GENERATE MEASUREMENT DRIFT.
THE GAS FLOW CELL HAS TWO QUARTZ WINDOWS TO TRANSMIT THE UV LIGHT THROUGHT THE MEASURED GAS. THE STANDARD PATH LENGTH OF THE FLOW 
CELL IS 240 MM. 

THE SPECTROGRAPH  IS BASED ON A CONCAVE GRATING TO MINIMIZE THE OPTICAL PARTS AND THE SPECTRUM IS READ ON A 254 OR 512 PIXELS DIODE ARRAY.

A ZERO IS DONE AUTOMATICALLY ON ZERO AIR OR NITROGEN WITH AN ADJUSTABLE PERIOD (IF POSSIBLE EVERY 2 OR 4 HOURS BUT ONCE PER DAY REMAINS 
ACCEPTABLE).

THE ABSORBANCE SPECTRUM IS CALCULATED FROM THE REFERENCE SPECTRUM ACQUIRED DURING THE ZERO STEP.

HEATED VERSION
THE ANALYSER IS PROVIDED WITH AN HEATING SYSTEM FOR THE GAS CIRCUIT. THE HEATING TEMPERATURE CAN BE ADJUSTED UP TO 190°C. THE HIGH 
TEMPERATURE EVAPORATES ANY DEPOSITS ON THE WINDOWS.

CEM400ADVANTAGES

NO INTERFERENCE WITH CO, CO2 AND CH4
THE MAJOR EMISSION GASES LIKE CO, CO2, AND CH4 HAVE NO UV ABSORPTION,THEREFORE THEY DON’T INTERFERE 
WITH THE MEASURED GASES.

H2O HAS A WEAK ABSORPTION IN THE UV RANGE BUT AT DIFFERENT WAVELENGTHS THAN COMBUSTION GASES LIKE 
NH3, NO, NO2 OR SO2. CONSEQUENTLY, H2O, WITH AN USUAL CONCENTRATION BETWEEN 5% AND 20%, IS NOT 
DISTURBING THE MEASUREMENTS

MULTI-GAS CONFIGURATION
SEVERAL GASES CAN BE MEASURED IN A SAME ANALYSER IF THE SAMPLE GAS COMPOSITION IS 
COMPATIBLE WITH THE SELECTED ALGORITHMS AND WAVELENGTHS.
THE ANALYSER GIVES HIGH MEASUREMENT SELECTIVITY THANKS TO THE RECOGNITION OF THE 
SPECIFIC UV ABSORPTION SPECTRUM OF GASES BY USING PROPRIETARY ALGORITHMS.

UV LAMP GAS FLOW-CELL
SPECTROGRAPH

INLET OUTLET

DETECTOR
THE MEASURING PRINCIPLE IS BASED ON THE UV LIGHT 
ABSORPTION ACCORDING TO THE BEER-LAMBERT LAW:

[C] : CONCENTRATION OF THE SAMPLE

K :  ABSORPTION COEFFICIENT AT A SPECIFIC WAVELENGTH FOR A SPECIFIC GAS

IREF : LIGHT INTENSITY ON THE ZERO AIR

IGAS : LIGHT INTENSITY ON THE SAMPLE
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LOW MAINTENANCE AND HIGH RELIABILITY
THE DESIGN HAS BEEN SPECIALLY ORIENTED FOR LOW MAINTENANCE AND HIGH RELIABILITY ON THE MEASUREMENTS.

THE UV XENON LAMP IS SPECIFIED FOR A LIFETIME OF 109 FLASHES. THEREFORE, THE LIFETIME IS ABOUT 1 YEAR WITH CONTINUOUS MEASUREMENTS OR 10 
YEARS WITH ONE MEASUREMENT PER MINUTE.
THIS REDUCES CONSIDERABLY THE MAINTENANCE AND THE RISK OF WRONG MEASUREMENT DUE TO AGED LAMPS OR ITS REPLACEMENT.

COMMUNICATION
RECORDED DATA AND DIAGNOSTIC FILES FOR EACH PARAMETER CAN BE DOWNLOADED TO MEMORY STICK THANKS TO A USB PORT.
THIS ALLOWS TO COLLECT EASILY THESE FILES ON SITE WITHOUT USING A COMPUTER. THE FILES ARE IN TEXT FORMAT AND CAN BE DIRECTLY IMPORTED TO 
EXCEL® FOR GRAPHIC CHARTS.

AUTOMATIC COMPENSATION
AN INTERNAL MEASUREMENT OF TEMPERATURE AND PRESSURE OF THE SAMPLE IS PERFORMED. A RATIO RELATED TO THE IDEAL GAS LAW IS  APPLIED ON THE 
MEASURED VALUE TO COMPENSATE THE EFFECTS OF TEMPERATURE AND PRESSURE.

CEM400ADVANTAGES

MEASURING TIME
FOR PROCESS THAT REQUIRES FAST MEASUREMENT LIKE MOTOR BENCH APPLICATION, THE ANALYSER IS ABLE TO MEASURE THE SAMPLE CONCENTRATION WITHIN 
200 MILLISECONDS THANKS TO AN ULTRA FAST ELECTRONICS DESIGN BASED ON HIGH SPEED DSP (DIGITAL SIGNAL PROCESSOR). HOWEVER, USUAL 
MEASUREMENTS ON EMISSION GASES ARE PERFORMED WITHIN 5 SECONDS. A SPECIAL AUTO AVERAGING ALGORITHM CAN BE ACTIVATED TO IMPROVES THE 
STABILITY WITHOUT AFFECTING THE RESPONSE TIME.

GAS CIRCUIT
THREE GAS CONNECTIONS ARE AVAILABLE ON THE REAR PANEL OF THE ANALYSER :

- INLET FOR THE SAMPLE
- ZERO AIR OR NITROGEN
- OUTLET FOR SAMPLE OR ZERO

INLET AND ZERO ARE CONNECTED ON A 3 WAYS ELECTRIC VALVE. WHEN THE AUTOMATIC ZERO IS 
ACTIVATED, THE SOLENOID VALVE SWITCHES THE FLOW CELL ON ZERO AIR. A PRESSURE SENSOR TAKES THE 
PRESSURE OF MEASURED GAS TO COMPENSATE IT AND TO GIVE A FLOW INDICATION.

ALL THE GAS CIRCUIT IS IN A HEATED COMPARTMENT CONTROLLED WITHIN +/- 0.5 °C AT AN ADJUSTABLE 
TEMPERATURE BETWEEN 60°C AND 190°C. 

AN OPTIONAL PUMP MAY BE INCLUDED BEFORE THE GAS FLOW CELL IN ORDER TO PUMP THE SAMPLE AS 
WELL AS THE ZERO GAS THAT MAY BE AMBIANT AIR FOR MOST OF THE APPLICATIONS.

USER-FRIENDLY INTERFACE
A COLOUR TOUCH SCREEN DISPLAY INTERFACE ALLOWS THE USER TO EASILY 
NAVIGATE THROUGH 
A NUMBER OF SCREENS THAT ARE USED TO SET AND CHECK ALL OF THE OPERATING 
CONDITIONS OF THE INSTRUMENT.
A PROTECTIVE FILM LIMITS THE RISK TO DAMAGE THE SURFACE OF THE TOUCH 
SCREEN, 
ESPECIALLY AGAINST SOLVENT AND CORROSIVE LIQUID.

ANALYSER PRESSURE
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PARAMETERS 
 

RANGE*(PPM) 
 

RANGE*(MG/M3) 
 

DETECTION LIMIT** 
 

REPEATABILITY*** 
 

NH3 
AMMONIA 

0 - 10 PPM  

0 - 100 PPM  

0 - 1000 PPM  

0 - 7 MG/M3 
0 - 70 MG/M3 
0 - 700 MG/M3 

0.1 PPM  

0.1 PPM  

0.1 PPM  

0.05 PPM AT 10 PPM  

0.1 PPM AT 100 PPM  

0.5 PPM AT 1000 PPM  

NO 
NITROGEN OXIDE  

0 - 2000 PPM  0 - 2500 MG/M3 3 PPM  1 PPM AT 1000 PPM  

SO2  
SULFUR DIOXIDE  

0 - 1000 PPM  0 - 3000 MG/M3 0.5 PPM  2 PPM AT 1000 PPM  

H2S  
HYDROGEN SULFIDE  

0 - 500 PPM  0 - 750 MG/M3 0.5 PPM  0.5 PPM AT 500 PPM  

NO2 
NITROGEN DIOXIDE  

0 - 2000 PPM  0 - 4000 MG/M3 

CS2  
CARBON DISULFIDE  

0 - 100 PPM  0 - 300 MG/M3 

C6H6  
BENZENE  

0 - 100 PPM  0 - 300 MG/M3 

C7H8  
TOLUENE  

0 - 30 PPM  

 
0 - 100 MG/M3 

C8H10  
Xylene  

0 - 30 PPM  

 
0 - 150 MG/M3 

 
NCL3 
NITROGEN TRICHLORIDE  

0 - 100 PPM  0 - 500 MG/M3 

*HIGHER RANGE AVAILABLE ON REQUEST

**TYPICAL DETECTION LIMIT AS 3X SIGMA ON ZERO GAS, 10 SEC RESPONSE TIME, PRESSURE OF 1000HPA (MAY BE INCREASED BY GASES MIXING)
***TYPICAL REPEATABILITY AS1X SIGMA ON STANDARD GAS, 10 SEC RESPONSE TIME, PRESSURE OF 1000 HPA (MAY BE INCREASED BY GASES MIXING)

THE MEASUREMENT RANGE IS GIVEN FOR AN OPTICAL PATH OF 240 MM



 CEM400SPECIFICATIONS 

DATA STORAGE

INTERFACES

SIGNALS

DISPLAY

POWER SUPPLY

OPERATINGS LIMITS

CE STANDARDS

ENCLOSURE

DIMENSIONS

WEIGHT

SAMPLING GAS

ZERO GAS

5000 MEASUREMENTS FOR ALL PARAMETERS

INTERFACE RS232 (MODBUS, AK AND HTTP / HTML5 PROTOCOL)
USB PORT (FOR MEMORY STICK) 
EXTERNAL WIFI INTERFACE IEEE 802.11 B (OPTION)
EXTERNAL ETHERNET 10 BASE-T INTERFACE IEEE 802.3 (OPTION)

1 TO 8 ANALOG OUTPUTS 4-20 MA OPTO-ISOLATED (OPTION)
1 TO 4 RELAY CONTACTS PROGRAMMABLE (OPTION)

LCD COLOUR SCREEN (TFT) WITH LED BACKLIGHT 320X240 PIXELS

90-264 VAC / 1000 VA / 50-60HZ

0 TO 40 °C, LESS THAN 90% AS RELATIVE HUMIDITY

ELECTROMAGNETIC COMPATIBILITY AND SAFETY 
EN 61010-1, IEC 61010-1 / EN 61326, IEC 61326

WALL MOUNTING ENCLOSURE (IP65), COATED STEEL

410 X 571 X 255 MM (H X W X D)

35 KG

PRESSURE : 0 – 2 BAR ABSOLUTE (0 – 2000 HPA ABSOLUTE) 
FLOW : 0.1 TO 10 L/MIN

TEMPERATURE : AMBIANT TO 400 C 
FITTINGS : SWAGELOK, STAINLESS STEEL 316 FOR TUBE OD ¼'' (6.4 MM)

PRESSURE : 0 – 2 BAR ABSOLUTE (0 – 2000 HPA ABSOLUTE)  
FLOW : 0.1 TO 10 L/MIN

FITTINGS : SWAGELOK, STAINLESS STEEL 316 FOR TUBE OD ¼'' (6.4 MM)
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