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Introduction

1.Soot charging sensor for OBD, approved sensitivity: 200 µg/m³

2.Soot charging sensor as measuring instrument of high sensitivity

noise level in total: 0,5 µg/m³

1.Soot impedance sensors for OBD, approved sensitivity: 10 mg/m³

Focused on applications for OBD and periodical inspections of vehicles 
supplied with particle traps.
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Methodology of Operation
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Construction principle of soot charging sensor

Electrode shaft heatingExhaust tube

- 1500 [V]

Charge 
amplifier

Mounting thread Ceramic insulators

Labyrinth
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The OBD soot charging sensor

Electrode shaft made of 
a glas tube

Ceramic ground
plate
Controlled heating
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Soot charging sensor at OBD operation
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New design for heavy duty operation

50 mm
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Linearity of the soot charging sensor
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Gas speed dependency of the soot charging sensor

guenther-hauser@online.de
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On-board measurement in a EURO IVvehicle

End- silencer

Charge sensor

Temperature sensor
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Last part of ECE-Cycle of an EURO IV vehicle
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Overview

•Soot charging sensor for OBD

•Soot charging sensor as measuring instrument of high sensitivity

•Soot impedance sensors for OBD
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Soot charging sensor for high sensitive operation

Sensor

Heated pipe
Particle trap Flowmeter Piston pump

Temperature
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Gas flow speed correction
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Measuring instrument for particle trap inspection
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ECE Drive cycle, Euro IV vehicle with slightly damaged particle trap
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Overview

1.Soot charging sensor for OBD

2.Soot charging sensor as precision measuring instrument

3.Soot impedance sensors for OBD
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Principle of soot impedance sensor for OBD

Signal

Signal

Heating
Heating

Bifilar winded
electrodes

Exhaust pipe

Ceramic
insulator

Exhaust gas

Particles
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Operating behaviour of the impedance sensor
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Typical resistance behaviour

Long-time test bench operation

0

1

2

3

4

5

6

7

8

9

0 1000 2000 3000 4000Time [s]
0,00

0,02

0,04

0,06

0,08

0,10

0,12

0,14

linear part

S
en

so
r s

ig
na

l[
V

]

O
pa

ci
ty

 [1
/m

]

guenther-hauser@online.de



22

Application of the bifilar sensor
Nickel wire 0.4 mm

Cleaned sensor after 2 days 
operation

50 mm
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The bifilar sensor in operation
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The chrome sputtered impedance sensor

Internal ceramic heating25 µm gap
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Time behaviour of the chrome sputtered sensor
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Wheatstone bridge impedance sensor

Bridge ground

Heating

Heating

Measuring
electrode

Measuring resistant

Ceramic insulation
tubes

Ceramic tube

Internal heated
ceramic

Thread
Temperature
compensation

Sealing

Half bridge resistant
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Electrode- array for higher efficiency
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Optimisation for particle deposit

Exhaust gas flow

Sensor elements carrier

Exhaust gas tube

Position of electrodes
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Conclusion

• Both types of soot sensors are capable for OBD 
applications but with different demands on the sensitivity.

• The soot charging sensor measures continuously at high 
sensitivity whilst the soot impedance sensor supplies the 
measuring result stepwise.  

• At bypass operation the soot charging sensor can be used 
as separate measuring instrument for garages and the 
periodical inspection of particle traps.
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