
Methodology:

Problems with synthetic soot loading for the 
development of Gasoline Particulate Filter (GPF) 

load sensors
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• The Particle Number (PN)-limit of 9 ∙ 1011 #
𝑘𝑘𝑘𝑘

(Real Driving 
Emission) according to (EU) 2016/427 (EU 6d TEMP) and future 
EU7 regulations make GPF´s essential [1]

• Future required GPF monitoring will be a challenge

• Hot conditions of the exhaust  no sensor technology would be 
actually required for monitoring (state of health and the current 
loading status)

Results:Introduction & Background:
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Lambda = 0.92 ; FUP = 12.5 MPa ; SOI = 220 °CRK"
Lambda = 0.90 ; FUP = 10.0 MPa ; SOI = 260 °CRK
Lambda = 1.00 ; FUP = 20.0 MPa ; SOI = 290 °CRK
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Project: „Load Sensor for GPF“
Resistive- Pressure

Differential 
pressure

Workflow:

~0, 85 𝑔𝑔
𝑑𝑑𝑑𝑑𝑑𝑑

𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙 𝐺𝐺𝐺𝐺𝐺𝐺 ~2 𝑔𝑔
𝑑𝑑𝑑𝑑𝑑𝑑

𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙 𝐺𝐺𝐺𝐺𝐺𝐺

~5 𝑔𝑔
𝑑𝑑𝑑𝑑𝑑𝑑

𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙 𝐺𝐺𝐺𝐺𝐺𝐺
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• Extreme synthetic soot loading conditions change the primary 
particles (size and structure , TEM-figures) 

 especially lambda and if the spray impinges the piston
• The filtration efficiency and the deposition of the particles in the 

GPF is different to “normal λ = 1 settings”  
 problems for some sensors
• The reactivity of the soot in the GPF and the aerosol composition 

(Three Way Catalyst @ λ ≠ 1 ) is different 
 cross-sensitivity
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Next Steps

Conclusions:

Regeneration:

Efficiency GPF:

„New GPF“

„Tailpipe“
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