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• Water passage / wading

• Rain water management

• Leakage / tightness tests

• Lubrication / gear box / 

transmission

• Tank filling / sloshing

• Water splashing in naval 

applications

• Hydro power / flooding

Liquid dominated flows
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Data cleanup Simulation Optimization

Kinematic
model

Analysis

Workflow

Lubrication Development Simulation

Very low effort! Very low effort!
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Rigid body solver parallelized
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MOTION DEFINITION

Transmission example

Shaft rpm

High speed 3000

Mid speed 1091

Low speed 280,5
Solved by RBS
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1 1 1

3.5

1.7

0.85

16 cores 32 cores 64 cores

Time to results [hrs] 

Geometry preparation Simulation time

Physical time 0,8 [sec]= 50 revolutions (high speed shaft)

Transmission - Turnaround time
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e-axle systems and e-gearboxes

e-axle systems e-gearbox; axis-parallel and co-axial layouts

AVL German Simulation Conference 2018
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Achsparalleles eGetriebe
Simulationsbasierte Entwicklung der funktionsgerechten Ölverteilung in elektrischen Achssystemen
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Messung: Volumenstrom Messung: Aufheizkurven

Versuchsbasierte Analyse der Beölungssituation
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Simulationsbasierte Entwicklung der funktionsgerechten Ölverteilung in elektrischen Achssystemen
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Versuchsbasierte Analyse der Beölungssituation

10

Simulationsbasierte Entwicklung der funktionsgerechten Ölverteilung in elektrischen Achssystemen

! Begrenzte Auswertungsmöglichkeiten der Ölverteilung

AVL German Simulation Conference 2018 – Christian Dassler
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Oil distribution simulation 

Oil channel inlet

! Simulation results have been verified by experiments.

Optimized versionBaseline version
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7000 rpm, 90 °C

Optimized

Baseline

AVL German Simulation Conference 2018
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White paper by SCHAEFFLER

English version will be published
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Objective: leakage prediction

Contact
Flammable liquid leak in engine 

bay : Oil, gasoline…
Hot part :

Catalyst, turbo…

Leads to
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Flammable liquid leak in engine 
bay : Oil, gasoline…

Objective: leakage prediction

Safe flow path :

Simulation for parts design 
optimization

Hot part :
Catalyst, turbo…

Leads to
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Comparison of tuned simulations with experimental videos

Oil flow path is correctly recovered by 
PreonLab simulation

Calculation time much faster than 
other solutions, even other SPH

6mn47s* 4mn22s*

2mn10s*

*Wall clock time using 48 CPU’s.

Validation
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Application to real engine

Oil leak on the whole RENAULT H5 engine using parameters from study

Particles interaction 
smoothing length

Flow going the 
wrong direction and 
entering hot cavity

Calculation is fast !
Dangerous situations is easily visualized.
Virtual reality post-process is supported thanks to third party software

Loosened screw 
leakage

3h on 80 cores for 10s of simulation

Loosened screw 
leakage
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Simulation Engine Oil Flow

Oil distribution and oil temperature in cylinder head 1.100 RPM
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AVL German Simulation Conference 2018
Stefan Diebald, AVL qpunkt
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Simulation Engine Oil Flow

Oil distribution and temperature in cylinder head 1100 RPM
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AVL German Simulation Conference 2018
Stefan Diebald, AVL qpunkt
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Crank case flow under dynamic conditions
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Summary

• Consideration of full geometrical complexity

• No meshing

• Superior performance

• Consideration of complex rigid body 

kinematics

• Powerful post-processing and visualization



www.avl.com

Thank You


