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Abstract: In order to monitor the working state of the diesel particulate filter (DPF) in real time,
it is necessary to establish the corresponding fault diagnosis strategy. First, a DPF soot capture
model was established by using GT-POWER software, and the penetration of DPF was calibrated
through engine emission tests. Then, different degrees of blockage faults and breakage faults of
DPF were simulated and pressure drop and capture efficiency were selected for research to analyze
their sensitivity to fault degree. Finally, the pressure drop and sensor signal boundary of the
faulty parts under world harmonized transient conditions were studied by building test benches
and making broken and blocked parts that met the legal limits and a fault diagnosis method of
coupling the differential pressure sensor and the particle sensor was proposed. Research shows
that the DPF pressure drop increases exponentially with the increase of blockage degree, while
the increase of capture efficiency is relatively gentle. However, the DPF pressure drop and capture effi-

ciency gradually decrease with the increase of the breakage degree. Under the condition of high speed.,
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the capture efficiency decreases to 50% when the breakage degree reaches 20% , and when the breakage

degree increases to 50% ., the DPF completely fails regardless of working condition. In addition, the

breakage fault test determines that the lower limit of the pressure drop boundary of the DPF breakage

fault is 0. 1 kPa and the upper limit of the sensor signal boundary is 10 nA; the blockage test determines

that the upper limit of the pressure drop boundary of the DPF blockage fault with a carbon load of 7 g/L

is 1. 75 kPa, and the lower limit of the sensor signal boundary is 15 nA.

Keywords: diesel particulate filter; leakage current particle sensor; pressure drop; capture effi-

ciency; fault diagnosis
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Fig. 1 Structure of leakage flow particle sensor
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Fig. 2 Schematic diagram of DPF soot capture model
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Table 1 Main technical parameters of engine

ZH agic)

Hidk /L 3
B/ (r » min™") 2800
WiE /(N - m) 360

% 2 DPF # kA4

Table 2 DPF carrier parameters
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Table 3 Operating conditions of the engine test
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Fig. 5 Schematic diagram of DPF exhaust flow variation
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Fig. 6 Schematic diagram of DPF pressure drop variation
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Fig. 13 Test results of particulate matter sensor
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Fig. 16 Pressure drop data diagram of breakage fault test
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Fig. 17 Signal data diagram of sensor of breakage fault test
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Fig. 18 Pressure drop data diagram of blockage fault test
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Fig. 19 Sensor signal data diagram of blockage fault test
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