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ONDA SOLARE
CAR NAME: EMILIA 3

DAILY EVENT RESLULTS

KATHERINE Kms
Arrival = Control from
Pos Time Stop Darwin
TENNANT CREEK
D:’ 24th 13:50:00 Katherine 321
. Dg_‘{ 12th | 16:34:00 | Tennant Creek 988
D;]r 10th | 16:23:00 | Alice Springs 1493
COOBER PEDRY: Da
4]' 10th | 11:45:00  Kulgera 1766
PORT AUGUSTA
Dg]r 10th = 14:45.00 @ Glendambo 2432
Day Mot reached finish of
ﬂDEL B 10th timing 0
Day  1oth 162500  Friday 3020
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In 2014 some changes in the technical rules have made useless the majority of the
previous experiences

[khe 2014 car has four wheels (instead of three)

[the driver must be able to move his head in the cockpit without any limitation

[khe driver, when sitting in his natural position, must be able to see any small obstacle in
front of the car.
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Aero-design criteria (focus on interference and ground effect)

[the stagnation points on the airfoils must be correctly aligned with the mean line and the
pressure distribution must be free from any suction peaks

(o reverse flow around the body (i.e. no flow separations around airfoils)

[the lift coefficient must be negative (for stability and safety reasons) and close to zero (to avoid
tyres extra friction due to downforce)
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"he team is using OpenFOAM driven by the suite HEL 1 X-OS- for pre/post-processini

The simulation does not resolve the boundary layer and makes use of the wall funtions technique
to simulate the flow close to the wall. Three refinement volumes are used to reduce the cell size

from the 0.1 m far upstream to 0.006 m close to the body and five prismatic layers are introduced,
with a growth factor of 1.2, to get an overall thickness in the order of 0.005 mm. The model (half

) is made of 4.0 millions elements. The resulting y+ is in the range 50 to 100 and the turbulence
model is k-w SST with a turbulent viscosity ratio of 280.
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Each run (2000 it) takes approximately

10 hours using 2 processors and (linearly down) 3.5 hours using 6 processors and 1.40 hours
using 12 processors at Cineca



Onda Solare = > i L)

engineering - open-source - innovation™
= SUPERCOMPUTINGSOLUTIONS

Follow engys

For additional information contact info@engys.com
B0 +in| 20U ENGYS. Al ights resanes

Preliminary check of the numerical model on a NACAO0012 airfoil
[d=1m
[W= 30 m/sec
[Reynolds = 2 millions
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The pressure distribution must be free from peaks
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The stagnation points on the airfoils must be correctly aligned with the mean line
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x=1.0front wheel walke
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x¥=3.0 reat wheel wake

0.25 5 . 1
NERRRERY NI

0 1.25

=4 5 wins trailine adoe

No reverse flow around the body (i.e. no flow separations around airfoils)
[averall OK
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SCx=0.161 m? SCz=-0.24 m? S frontal surface (0.98 m?)

The lift coefficient must be negative (for stability and safety reasons) and close to
zero (to avoid tyres extra friction due to downforce)

[Cz OK
[Cx ?? no reference available for the 2014 configuration
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Pitot position where U/Uinf~1
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CFD model improvement
[pressure distribution OK
[friction drag questionable

CFD model improvement

[densitivity analysis to different turbulence model
[dotating wheels

[Taminar/turbulent boundary layer transition

Modelling improvement
[10° lateral wind analysis
Linternal flow

Conclusions and future developments

Thank You




