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Motivation

 PN emissions from petrol engines impact inner 

cities and public health

 Petrol engines will stay in use globally for >30 

more years (beyond 2035)

 GPF and GPF retrofits are technically feasible 

and economically reasonable

 Diesel history shows emission reduction is a 

long-term challenge

 Something must be done protect health with 

practical, proven solutions

[Held et al; European Transport Research Review 2021]
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Motivation

GPF Retrofit Project Aerosolfd – Laboratory and In-Use Results<<

NPTI Testing of GPFs

Particle Mass (PM) vs Particle Number (PN) in WLTC
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Gasoline DI, PFI and GPF – JRC study 2024

Source: JRC 2024
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Gasoline Particle Filter with 

Hierarchical Pore Structure Technology 

 GPF tested on the test 

bench with Diesel-engine

 High filtration from start

& after regeneration

 No soot-cake required  

Source: BFH 2024
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Vehicle Data

Retrofit Project Aerosolfd - Application of GPF Technology 

Laboratory and on-road tests

 Fleet of  4  in-depth test vehicles

(Lab-Equipment)

 Fleet of 20 representative vehicles 

(in DE,CH,DK; Data loggers)

 More then 1000 vehicles tested in NPTI

(with NPTI-Devices) 
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Measurements performed

For each vehicles and configuration: => 4 vehicles, with and without GPF

Laboratory

under controlled conditions

Open roads

under real conditions

3x WLTC

3x RDE
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Filtration efficiencies (FE) achieved by GPF retrofit

in the laboratory (WLTC)
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Filtration efficiencies (FE) achieved by GPF retrofit

under real driving condition (RDE)
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“NPTI-1000” Monitoring PN Emissions of a Public Vehicle Fleet
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VW Golf 1.4 TSI / PN check
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NPTI with and Without GPF
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Retrofit Project Aerosolfd - Application of GPF Technology 

Vehicle fleet testing – NPTI Tests
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PFI

with GPF

Source: AFHB, Aerosolfd TR4.4

Particle Number Emission of Gasoline Engines

Measured on the Chassis Dynamometer
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PN Emissions (Chassis Dyno) vs PN concentration (PTI)
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Particle Mass (PM) vs Particle Number (PN) in WLTC

Direct Injection - DI Port Fuel Injection - PFI

21



Berner Fachhochschule | Haute école spécialisée bernoise | Bern University of Applied Sciences 22

Particle Mass (PM) vs Particle Number (PN) in WLTC
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 GPF retrofitting is technically and legally feasible; all validation tests passed.

 New GPF concept shows high filtration efficiency in gasoline vehicles & increases 

during vehicle operation.

 Results confirm robust PN reduction in laboratory and real driving.

 No negative impact on fuel consumption, CO₂ or NOx emissions observed.

 Particle Number (PN) remains the most suitable metric for gasoline emission evaluation.

 NPTI bridges laboratory PN measurements and real-world vehicle assessment; NPTI 

provides a practical tool for large-scale in-use PN assessment 

“GPF technology and NPTI screening open the door to effective PN emission control for the 

current gasoline fleet.”

Conclusion so far…
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