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Test Cases 2a and 2b

Mesh and solved using TotalSim’s customised version of OpenFOAM.

TSFoam is derived from v1806 with additional codes for improved usability.

Custom ‘look-up wall functions’ based on work by Kalitzen et al (2005).

snappyHexMesh recipe attempts to replicate supplied mesh.



No Deflector:

With Deflector:

CD = 0.278

CD = 0.270

CL = 0.023

CL = 0.030

CLF = -0.066

CLF = -0.060

CLR = 0.089

CLR = 0.090

-0.008 0.007 0.006 0.001



Principle drag saving comes 
from back of the front arches

No Deflector:
With Deflector:



Reduction in wake spilling from wheel and arch.

Less flow coming up and into the wheel arch



Reduction in high energy flow hitting the rear of the front 
arch results in lower pressures and so, less drag



Effect of RANS of Iterations on DES Solution

RANS solutions are commonly used as a start point for a DES solve.

• Provides a stable start point.

• Less computational effort to establish flow structures.

How converged does the RANS solution need to be?
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completed with 
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Variation of Drag (N) with Time (s)
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All three solutions 
converge to a similar 

drag level

100 its

500 its

2000 its

CD = 0.278

CD = 0.278

CD = 0.277



Variation of Drag (N) with Time (s) – FIRST 0.5s
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100its solution takes 
0.1 – 0.2s longer to 

wash-out.

Which is 400 to 800 
time-steps.



Lift Distribution for the Three Solutions 

Near identical lift 
distributions



Increasing Timestep During RANS Wash-Out

First part of the DES solution is 
where the RANS flow is washed 
out.

We typically solve the entire DES 
solution at a single time-step.

Can the solution be sped up by 
using a larger time-step during the 
RANS wash-out?

First 0.5s @ 
0.0005s/time step

Remainder @ 
0.00025s/time step



Variation of Drag (N) with Time (s)
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Solutions settle to a 
similar drag level

One Time
Step

Dual Time 
Step

CD = 0.278

CD = 0.279



Variation of Drag (N) with Time (s) – First 0.75s
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0.0005s

Drag potentially at a 
higher level with 
larger timestep

0.00025s

Solution quickly 
settles to same level 

once changed to 
0.00025s




