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I. OPERATING PRINCIPLE 

 

ADP 100 pre-mixer analyzer from TECORA is designed to monitor accurately the air/gas ratio 
pre-mixed which is sent to the burners. 
 
It allows the AIR/GAS ratio adjustment to obtain the desired quality of the flame to get the 
optimum temperature and atmosphere in the oven and to monitor over a long period the 
stability of the blending.  
The sample to be monitored is going through an oven at a fixed temperature of 800°C in a cell 
housing containing, at the inlet a combustion catalyzer and at the outlet a zirconium oxygen 
cell.  
The measurement of oxygen or combustible excess after a complete combustion of the 
sample is processed in a digital electronic to give a dual range in % oxygen and % 
combustible on a 4 - 20 mA output. 
 

Pump control (option)

Pump output 

(option)

Pump input (option)

4-20 mA output

Power supply

Temperature 

monitor

ON/OFF switch

Display

 
 
 
The system is then divided into two parts : 
 
1 – The analyzer 
2 – The signal processing 
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II. DESCRIPTION OF THE DIFFERENT SYSTEMS 

1.  ANALYZER 

 This is a pre-mixer analyzer with a zirconium oxide sensor. 
 

 
 

a. Electric oven 

The tubular oven contains the cell holder pipe and the temperature sensor. It must be able to 
maintain the set at the setpoint temperature. It is properly, electrically and thermally isolated. 
Its assembly, its disassembly as well as the ones of the temperature sensor are executed 
without any difficulties. 

b. Pipe cell holder 

This pipe, located inside the oven, contains a catalyzer (platinum grid) and hold the oxygen 
sensor. It receives, on catalyzer side, the pre mixed sample to be analyzed and evacuates 
combustion products after residual oxygen measurement. A flame guard valve is disposed 
before the entrance in the cell holder. The pipe passing through the oven allows an easy 
assembly and disassembly, without the oven disassembly. The pipe is examined once a year 
(grid condition control) and is systematically replaced every 3 years. 

c. Oxygen sensor 

The oxygen sensor is in Zirconia covered by porous Platinum with air reference. This is a ten 
centimeter long immersion sleeve cell, with around one centimeter diameter, and is mounted 
by screwing on the cell holder. A titanium seal permits the impermeability of the assembly. 
The cell terminals voltage, in the range of few tens millivolts, is sampled by clips and is 
transmitted at the "information processing" part. 
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d. Temperature regulator 

The Zirconia oxygen cell needs an accurate and reliable regulation. To obtain the required 
accuracy, we use a PID numeric regulator associated to a K type thermocouple. The regulator, 
located on the front face, displays the temperature and the presented alarms (high and low 
levels alarms). 
 
 

2.  SIGNAL PROCESSING 

The cell raw signal is a logarithmic voltage between 0 and 200 mV DC. 
The signal is sent to a calculation module model PR 5715 where it is linearized into a 4 - 20 
mA signal. This 4 - 20 mA signal drives the front face indicator and it is taken back on a front 
face connector plug DIN, male, 3 terminals. 
 
 
 
 

 

 

 + - 

4 - 20 mA plug 
Welding side view 
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III. SPECIFICATIONS 

 
Product type:    % oxygen and % combustible excess indicator. 
 
Measurement range:  Set-able on the range [10% combustible excess ;   
     21% oxygen excess] 
 
Measurement principle:   Measurement of residual oxygen with a zirconium oxide cell 

as a result of catalytic combustion of a fixed mixture. 
 
Accuracy:     Oxygen excess : +/-0.1% on the range [0% : 5% O2];  
     +/- 2% of reading value on the range ]5% ; 21% O2]. 
      
     Combustible excess: +/-0.25% on the range [0 ; 5% 

combustible excess]; +/- 5% of reading value on the range 
]5% ; 10% combustible excess]. 

 
Repeatability:    +/- 0.2 % of reading value. 
 
Output signal:    Linear 4 - 20 mA specified at the measurement range. 
     For ex. : for the range [10% CnHm ; 21% O2],  
      4 mA corresponds to 10% combustible excess. 
      20 mA corresponds to 21 % 02. 
      9.16 mA corresponds to stoichiometry. 
 
Ambient temperature:   10 to 40°C 
 
Power supply:   220 V - 50 Hz - 600 VA (110 V - 50 Hz as option) 
 
Pneumatic power supply:   Flexible pipe 4/6 mm 
 
Sample input pressure:   Below than 1 bar  
 
Calibration gas bottle:   Zero gas : 2% or mix from 0,1% to 10% O2 in N2. 
     Setting gas : 20,9% (air) or mix from 1 to 100% O2 in N2. 
      
Monitor bottle:    CH4/O2/N2 mix: 14%CH4/18%Oxygen/68%Nitrogen 
(combustible excess)  (for a excess of combustible at 5%) 
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IV. INSTALLATION AND CONNECTION 

 

1.  INSTALLATION 

In general, the devise must be installed in a non-aggressive area, that means in a non-vibrate 
area, non-damp, no subject to brutal temperature variations and away from bad weather and 
dust.  
The operating temperature may be between 10 and 40°C. 
 

2.  ELECTRIC CONNECTION 

It is done on the front face of the device by opening the bottom trapdoor of the device. 
The device is delivered with a power supply cable, the power supply is done by a 220 V 
voltage plug + ground 10 A. 
To avoid all magnetic disturbances, the 4 – 20 mA output will have an electric shield. 
 

3.  FLUID CONNECTION 

It is done close to the power supply by connections for flexible pipe 4/6 mm. If the gas 
pressure is upper than 200 mbar, use the upper input. If the gas pressure is lower than 200 
mbar, use the pump input and do a pneumatic union between the pump output and the 
sample input. 
 
Event output (fumes oven output): this event is realized in flexible pipe (cell holder heat 
resistant), it must be kept vertically and its output is directed downward to keep condensates 
evacuate to the exterior without back pressure. These condensates may be collected (a few 
drops each hour). 
 
The pipe is placed between the two device compartments in the bottom part. 
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V. COMMISSIONNING 

1.  VERIFICATION BEFORE START-UP 

Before the pre-mixer analyzer ADP start-up, it is necessary to control all electric and fluidic 
connections. 
  
 COMMISSIONNING / CALIBRATION 

 Put the device on with the M/A switch. 

 Verify that the oven temperature displayed on the regulator is included between 700°C 
and 800°C. If it is not, set the temperature at 750°C for a preset by pressing the keys  
and  do not forget to validate the new value with the ENTER key. 

 Wait the stabilization of the oven temperature. 

 Connect the device with a calibration gas (typically a blending of 2% 02 in N2) at a 
pressure lower to one bar. 

 Set the flow rate at about 0,8 l/min. 

 Wait the stabilization of the measurement. 

 Set the oven temperature with the regulator to display the oxygen value of the 
calibration bottle. 

 
NOTE: This is the reverse step to modify the temperature, in fact, increased the temperature 
imply to decrease the O2 concentration. 
 
Between each modification on the temperature regulator, please wait 10 minutes for the 
measurement stabilization. 
 
The device is now ready to operate. 
 

2.  ROUTINE COMMISSIONING 

 
The routine commissioning simply consists to put the device on power and to wait that the 
oven temperature (P.V. on the regulator) is equal to the S.V. value (on the regulator). 
 
Then connect the gas supply to be analyzed. 
 
The device is delivered calibrated in factory and the calibration is not necessary. It is 
recommended, according to the device utilization to verify every 3 months or at maximum 
every 6 months the calibration with a calibration gas to maintain the device characteristics. 
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VI. MAINTENANCE 

ADP 100 pre-mixed analyzer needs any particular maintenance. 
 

1. CELL CHECKING 

The checking with an O2/N2 blending allows to determinate the erosion state of the cell 
independently of the catalyzer state : 
 

 Open the 02/N2 bottle. 

 Set the pressure regulator at 0.5 bar. 

 Set the flow rate with the rotameter at 0.8 L/Min. 

 Write down the value. 

 Check that this value corresponds with +/- 0.1% of the value on the calibration bottle. 
 

2.  OXYGEN CELL REPLACEMENT 

When the calibration becomes impossible, it is necessary to proceed to the oxygen cell 
replacement; to do that, follow the steps : 
 

 Shut down the device by the ON/OFF switch on the front side. 

 Wait one or two hours the oven cooling. 

 Remove the rear side. 

 Proceed to disassembly (cf Figure 1) 

 When the cell is replaced, put the device under power. 

 Set the temperature setpoint at 750°C. 

 Execute a calibration. 

 
Figure 1 
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3.  CATALYST PIPE REPLACEMENT 

 Shut down the device by the ON/OFF switch on the front side. 

 Wait one or two hours the oven cooling. 

 Remove the rear side. 

 Proceed to disassembly (cf. Figure 2). 

 Disconnect the straight pipe connector. 

 Unscrew the straight connector of the cell pipe. 
 
 
It may be that, due to the heat, the connector has become very difficult to unscrew. For 
convenience, we recommend you to disconnect the thermocouple and oven and unscrew it 
from the wall to dismantle the oven set to work on table. 

 
 Remove the oven pipe close to the cell. 

 Replace the pipe. 

 Put back the nut and screw it completely to insure the impermeability. 

 Reconnect the pipe on the straight connector. 

 Replace the O2 cell. 

 Put the device on voltage. 

 Execute a calibration. 
 

Yellow +

Red -

K type thermocouple

O-Ring seal

Internal clip

External clip

O2 cell + seal

Oven

Straight connector

Cell holder

catalyst pipe

 
Figure 2 
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4.  OVEN DISASSEMBLY 

The resistance of the oven is around 13Ω. If the oven has to be changed, follow the 
procedure: 
 

 Switch off the device. 

 Remove the roar panel. 

 Make sure that the oven is cold or wait one or two hours. 

 Remove the contact clips of the cell.  

 Disconnect the thermocouple. 

 Disconnect electrically the oven. 

 Disconnect the gas input of the straight connector of the cell holder catalyst pipe. 

 Unscrew the 4 nuts that hold the oven on the frame. 

 Unscrew the inlet fitting of the cell holder. 

 Remove the catalyst pipe of the oven on the cell side.  

 Change the oven. 

 Use the inverse procedure for the re-installation. 

 Execute a calibration. 
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VII. TEMPERATURE REGULATOR PROGRAMMATION 

1.  CONFIGURATION 

a. Linear switch (DIP switch) 

 

 

 

 

 

b. Rotary switch   Position 4 

 

2.  SOFT PROGAMMATION 

 

Level A P = 30 

 I = 100 

 d = 3 

 H = 900 

 L = 700 

 

Level B t = 15 

 A = 0.1 

 b = 00 

 
S = 0 (%) 

  = 0 (°C) 

 
S = 100 (%) 

  = 1200 (°C) 
 

Level C LOC 

 ON2 

Level D TAC 

 1.6 

 0 

 0 

 

 

1 2 3 4 

0 0 1 0 
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VIII. MICRO REGULATOR PROGRAMMATION (PXR 5/9 MODEL)  

1.  OPERATING 
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2.  FRONT FACE UTILIZATION 
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3.  CONFIGURATION DES PARAMETRES DU REGULATEUR 
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