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Fuel solution:
1. High octane, 
2. Low PM/PN,

3. Additives

Challenge 2:

PM/PN

Challenge 1:

LSPI/SPI

ICE 
Target: 

45+% BTE
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Wiese, W. et al. “Effects of Fuel Composition, Additives and Injection Parameters on Particulate 
Formation of Gasoline DI Engines.” 39th International Vienna Motor Symposium (26-27 April 2018)
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 block A (fuel A/C)
 block B (fuel B/C)
 block C (fuel C/C)
 block D (fuel D/C)

2500 rpm 6 bar BMEP

200 bar injection pressure 

Test 1

Fuel x

Test 2

Fuel x

Test 3

Fuel C

x = A, B, C, D,…

New
injectors

‘Dirty’
Injectors
replaced

New
injectors

Cleaned-up
injectors

‘Dirty’ injectors
retained

Dirty-up Dirty-up Clean-up

Fuel C only 

(detergent containing)
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 block A (fuel A/C)
 block B (fuel B/C)
 block C (fuel C/C)
 block D (fuel D/C)

Detergent-

containing fuels:

Fuel B /  Fuel C

Test 1

Fuel x

Test 2

Fuel x

Test 3

Fuel C

x = A, B, C, D,…

New
injectors

‘Dirty’
Injectors
replaced

New
injectors

Cleaned-up
injectors

‘Dirty’ injectors
retained

Dirty-up Dirty-up Clean-upDetergent-free fuels: 

Fuels A / Fuel D

Fuel
Detergent 

Content

Aromatics

(vol.%)
T90     
(°C)

A 0 40 134.3

B Medium 40 134.3

C High 40 134.3

D 0 20 173.9
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