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e Simulation Concept

— Workflow

— Charge motion  Best practice
* Fuel injection and Combustion
e Outlook and Conclusion
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Geometry handling Mesh generation

Combustion

Spray
simulation

Fuel Injection
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Design benefit

A

Charge motion

\Intake port optimization

?ombustion

\ Fuel injection

Effort
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« ANSYS CFX e FLUENT
« Key-grid concept e Dynamic Mesh (DM)
e Meshing & solution e Meshing & solution

separate processes combined processes
 Key grids @ ICEM CFD e Methods
 Morphing @ ANSYS CFX — Morphing

— Local re-meshing

* Process control — Layering

— PistonGrid

— Later CFX-Pre
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Layering:
— Valve travel region

— Lower cylinder
region

Re-meshing:

— Upper cylinder
region
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. valves
Inlet outlet
Intake port
outlet port
dome
piston
cylinder
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1. Setup mode:
— Check setup consistency

— No equation solved!
2. ‘Single analysis’ mode

— ICEM CFD and CFX are running alternatively
3. Consecutive mode:

— Generate key grids in advance

— CFXrun takes pre-generated grids into account
— Multiple runs with same geometry
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e Challenge:

— Multiple result files with
different topology

— Time consuming ‘1O’
e Automation:

— Figure generation
— Movie generation
— Quantitative variables
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Macro Calculator

hacro |CE Post hMacro j j
|

Qutput Directary Pics

Engine Speed [rpm] | 8250

File scale 100

Frogress Yariables |CA

CA file interval 3

=tart Simulation 391

End Simulation 463

Transient File Option | All files

File Frequency 1

Action Figure

state file mywiew1.cst

Figure Wiew 1, Wiew 2, Wiew 3, View 4 =]
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— Charge motion  Best practice



Hexahedral Grid

Nodes

5.6m
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tetrahedral
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hybrid
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Angular momentum Tumble

Strong need for carefully chosen
‘best practice’ approach
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* Fuel injection and Combustion
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l Fuel injection simulation —l

Injector flow:

. Continuous fluid

. Needle lift transient
flow

. High pressure
Cavitation

Fuel spray:

Dispersed droplets

Mass & momentum
coupling with gas flow

Time dependent mass
flow (from injector)

r

Coupling!

—

Eulerian multi-fluid flow
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> Lagrangian spray
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0.4 ms 0.6 ms 0.8 ms 1.0 ms
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e Spray — Validation Report
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Spray colored by particle velocity magnitude
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e Qutlook and Conclusion
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Robustness

Accuracy

Flexibility

Predictability
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Automation

Speed

Scalabllity

Reliability
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