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Objectives

▪ Demonstrate a new generation of gasoline direct injection 
engines achieving a ≥ 15% reduction in CO2 emissions through the 
optimal combination of advanced engine and robust 
aftertreatment technologies

▪ These vehicles will comply with upcoming Euro 6 RDE limits with 
particle number emissions measured to a 10nm size threshold

▪ Modelling and simulation software will be verified that can 
improve the design and the control capability of subsequent 
vehicles
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Demonstrate a new generation of gasoline DI engines
achieving a ≥ 15% reduction in CO2 … Stoichiometric 
small TC-VVA-DI water injection engine (WP3)
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Demonstrate a new generation of gasoline DI engines
achieving a ≥ 15% reduction in CO2 … Stoichiometric 
small TC-VVA-DI water injection engine (WP3)
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Demonstrate a new generation of gasoline DI engines
achieving a ≥ 15% reduction in CO2 … 
Dry Dilute Combustion Demonstrator (WP4)

Validation on the vehicle

Validation via 
simulation &/or 

test bench
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Demonstrate a new generation of gasoline DI engines
achieving a ≥ 15% reduction in CO2 … 
Dry Dilute Combustion Demonstrator (WP4)

Validation via 
simulation &/or 

test bench
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Jaguar XE demonstrator
Running lean with increased CR 

Total -8%
Results from testing of 
demonstrator vehicle*

*when running with the same start-stop feature as the baseline
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… Vehicles will comply with upcoming Euro 6 RDE 
limits with particle number emissions measured to a 
10nm size threshold

▪ PaREGEn baseline vehicle 
measurements made over the NEDC, 
WLTP (high and low), and RDE (on-
road and on-dyno) with AIRMODUS 
and EEPS instruments

▪ Over the wide range of tests the 
baseline vehicles were well below 
the relevant legislative PN levels

▪ The relationship between the PN23 
and PN⑩measurements is consistent 
with the other measurements made 
within the DownToTen project
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… Vehicles will comply with upcoming Euro 6 RDE 
limits with particle number emissions measured to a 
10nm size threshold

▪ PaREGEn baseline vehicle 
measurements made over the NEDC, 
WLTP (high and low), and RDE (on-
road and on-dyno) with AIRMODUS 
and EEPS instruments

▪ Over the wide range of tests the 
demo. vehicles were well below the 
relevant legislative PN levels

▪ The relationship between the PN23 
and PN⑩measurements is consistent 
with the other measurements made 
within the DownToTen project
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Modelling & simulation software that can improve the 
design & the control capability of subsequent vehicles
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Modelling and simulation software, that can 
improve the design and the control capability of 
subsequent vehicles, will be verified

Fuel-film 

positions
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Modelling and simulation software, that can 
improve the design and the control capability of 
subsequent vehicles, will be verified

Viewed from below
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PhD Thesis: J.N. Geiler, Bosch
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Modelling and simulation software, that can 
improve the design and the control capability of 
subsequent vehicles, will be verified
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▪ Evolution of liquid film distribution in motored conditions
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Modelling and simulation software, that can 
improve the design and the control capability of 
subsequent vehicles, will be verified
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▪ Understanding of the effects of calibration parameters on fuel films 

and PN emissions (EEPS measurements)
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Soot Precursor LIF and LII in an optical engine

▪High-speed imaging: techniques and results

4 Lasers 4 Cameras

4 detection channels4 laser light sheets

-350 CA 8 CA 16 CA

24 CA 32 CA 40 CA

48 CA 56 CA 64 CA

20 mm

N=1200 rpm; pmi=4 bar; skip-fired operation, R/W=20:1; 

SOI=360° BTDC; pF=100 bar; ti=1050 µs 
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