
 
 

 

“Road Particle Number 
Measurements from GDI Vehicles 

compared to a Euro 6 Diesel Vehicle” 

Dr. Axel Friedrich 
Germany 

19th ETH Conference on Combustion Generated Nanoparticles 
28th of June - 1st of July 2015  Zürich, Switzerland 



PEMS Measurements 

7 passenger vehicles 
6 GDI, one Euro 6 Diesel,  
CO2, CO, NOx, Particle number 
Ten times with each vehicle the same track, 
mostly free flow. Track length 29.5 km 
4 different drivers 
Following gear shift indicators recommendations 
1/3 Inner urban, 1/3 extra urban, 1/3 Autobahn  



A. GDI: 
1. Ford Focus Ecoboost 1,0 l 
2. Audi A4, 1,8 l TFSI 
3. BWM 520i, 
4. Renault Megane, Energy TCE 115 
5. Opel Astra, Sports Tourer 1,6 l 
6. Nissan Qashqai 1,2 l DIG-T 
B. Diesel: 
1. Mercedes E 250 CDI 
 

All vehicles 2014 low mileage 
 

Vehicles tested with PEMS 
Measurements 



PEMS Track 



Speed Track  



Emissions 
Measurement 

Solutions SEMTECH CPM 
An Introduction 
Real-Time Particle Mass and Particle Number for Automotive PEMS and 
Test Cell applications.   
Completes ECOSTAR full product range for Gaseous and Particulate 
 

 

David Booker, CTO, Sensors Inc. 
May 2013 
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PEMS Installation 







PEMS Installation 



Renault Megane  

PN/km 

Test 1 7,93E+12 

Test 2 1,21E+013 

Test 3 7,93E+012 

Test 4 2,39E+013 

Test 5 2,43E+013 

Test 6 1,83E+013 

Test 7 1,13E+013 

Test 8 1,15E+013 

Test 9 2,01E+013 

Average 1,53E+13 



Renault Megane 
Particle Number Concentration vs. Time 

sec 



Particle Number Emissions PN/ km 
Mercedes E 250 CDI 

Daimler 250 Diesel PN/ km 
1,12E+011 
8,91E+010 
2,91E+011 

PN Average 1,64E+011 



Mercedes E 250 CDI 



Nissan Quashquai 





PSA will offer 
Gasoline DI with Filter 
 

PSA (Peugeot and Citroen) will 
bring the first GDI with particle 
filter on the market. The French 
supplier has announced to 
present in short time such a 
system. The end of 2015 
appearing Citroen C4 could be 
the first GDI with particle filter. 
Today GDI are allowed to emit 
ten times soot particles than 
Diesel cars. From 2017 the 
Diesel PN limits will be valid for 
GDI as well.  Source 



Do we need RDE PN Measurements? 

If a wall flow particle filter is installed it 
is only a need to check if the filter is 
working properly. 
If no filter is installed a RDE PN 
number is needed. 



Diesel Car with Particle Filter 

Diesel Car without Particle Filter 



GDI Car without Particle Filter 

Ambient Air 



axel.friedrich.berlin@gmail.com 




	Foliennummer 1
	Foliennummer 2
	Foliennummer 3
	Foliennummer 4
	Foliennummer 5
	Foliennummer 6
	Foliennummer 7
	Foliennummer 8
	Foliennummer 9
	Foliennummer 10
	Foliennummer 11
	Foliennummer 12
	Foliennummer 13
	Foliennummer 14
	Foliennummer 15
	Foliennummer 16
	Foliennummer 17
	Foliennummer 18
	Foliennummer 19
	Foliennummer 20
	Foliennummer 21
	Foliennummer 22
	Foliennummer 23

