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3-D, unsteady, turbulent, 2-phase reactive flow

Intake flow Fuel injection

K imiE$L-spray and CCV
& CCV

Fluid mechanics a™ Spark,
Turbulence N self-ignition

Wall heat transfer : $,
‘ Spray Crevice flows AR
(premixed & diffusion)
Spray dynamics .
‘ Combustl On (brealfup,_drag, collision, | s Emissions Production
vaporization, spray/wall I (Soot, NOXx

impingement ) i & unburned HC)

Combustion process ssimulationsin |CE
Large eddy simulation (LES) for gasoline and diesel fuel spray
Combustion with detailed chemistry mechanisms(ISAT,DAC)

Multi-scale simulation coupling a Eulerian interface-tracking
method and a Lagrangian particle tracking method

Turbulent combustion
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R&D Platform @ State Key Laboratory of Engines

Numerical Simulation + Optical Measurement >Research of spray/combustion mechanisms
Single/Multi Cylinder Engine Experiment >Development of combustion systems

- Spray and Laserdlagnostlcs )——| Optical Engines
' * * ' Evaporation

Stratification
Wall-wetting
Flow field analysis
Combustion
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00|<
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800K

Atomization and breakup mechanlsms

| Numerical S|mulat|on and combustion system optimization |

1 Spray and combustion models
2 Arrangement of fuel, flow and
chamber

3 Optimization of intake systems and
combustion chamber

| Single-cylinder engine test |
o =S 1 Performanceand
emission test2

Multi-cylinder engine test |

4 1 Performancetest and
parameter optimization
2 Practical application of
combustion control strategies
3 Emission control

Combustion system
~design
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Highly-boosted 2-stroke engine

By using poppet valves equipped with VVAS, wide valve overlap, top-entry intake ports
and stepped pent-roof, flexible control of the scavenging process can be obtained.
Therefore, boosting of the intake charge is applicable for output increase.

Scavenging realized with wide

Poppet-valved two stroke engine valve overlap and reversed tumble
(@ two-stroke CAl

/AN

T T
TDC BDC

heoretically, replacing a
1.6L 4-cylinder 4-stroke
engine with a 0.7L 2-

cylinder 2-stroke engige

(b) two-stroke S|

AN

T Y T
DC RNC TDC

= [ntake Valve Lift
= Exhaust Valve Lift

Advanced
valvetrain

Spray-guide fueling realized with s
centered outwardly open injector L

Manifold
dump
valve

Three-cylinder DI
gasoline engine

Fixed-geometry
turbocharger
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Fuel Stratification & Flame-Autoignition Interaction
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1.

4. Knocking and Pre-ignition combustion simulation;

5. Interaction between flame propagation and auto-ignition in hybrid
combustion;

6. Dual fuel combustion;

/. Principle of cyclic variation;

8. Multi-cylinder simulation;

9. Catalytic combustion phenomenon;,
10. Soot modeling;
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