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Aerodynamic Drag Reduction Devices Giving the Automotive Design Greater Latitude

Daisuke AZUMA and Takahisa HAMACHI

Abstract
In the study and practice of aerodynamics, the rear part of an automobil€e’'s design is significant. In par-
ticular, Coda-Troncatreatment is an effective technique in reducing aerodynamic drag and extremely impor-
tant in overall design theme. However, shaping the rear part of the car into an edge may affect the balance
of anterior-posterior design. Therefore, the researcher considered a formulation of a flow control device
giving the automotive design greater latitude. In the first part of this paper, the mechanism of aerodynamic
drag reduction of Coda-Tronca is described. In the second part, the study of the installation position of the

flow devicesis conducted and described.
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Fig. 1 Wake region behind the vehicle
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Fig. 2 Coda-Tronca example in the commercial model
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Fig. 3 Goettingen type scale model wind tunnel used in
car design
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Fig. 4 Configuration of the wind tunnel
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Fig. 5 Test model used in Coda-Tronca research (Front
perspective view)
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Fig. 6 The part to change on the test model (Top view)
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Fig. 7 Amount of the aerodynamic drag coefficient change
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(a) Rear corner RO (b) Rear corner R40
Fig. 8 Surface pressure distribution (Rear perspective: Narrow down angle 10deg.)
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(a) Rear corner RO (b) Rear corner R40
Fig. 9 Velocity vectors distribution (Top view: Narrow down angle 10deg.)

Low pressure
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(a) Rear corner RO (b) Rear corner R40
Fig. 10 Pressure distribution (Top view: Narrow down angle 10deg.)
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(a) Rear corner RO (b) Rear corner R40
Fig. 11 Surface pressure distribution (Rear perspective: Narrow down angle Odeg.)

(a) Rear corner RO
Fig. 12 Velocity vectors distribution (Top view:Narrow down angle Odeg.)

(a) Rear corner RO (b) Rear corner R40
Fig. 13 Pressure distribution (Top view:Narrow down angle Odeg.)
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Fig. 14 BMW 3 series sedan mock model

Fig. 15 Test model used in wind tunnel
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Fig. 16 Surface pressure distribution (Front perspective view)

Fig. 17 Surface pressure distribution (Rear perspective view)
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Traveling
direction

(8) Velocity vectors distribution
Fig. 18 Flow around the rear corner in the base model
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(b) Pressure distribution

Fig. 19 Schematics of the aerodynamic devices

oooooobooocooooooooooooooo
0000000000 00RIDM Fgo O 0O
gooooooooooooooobooooo
oAGOOO0O0O0O0O0O000O0OOeOmMOOBOO
De0DMOO0MOOO0OO0O6 DMODOOODOe O
oooooooocooooooooobooooooo
oooooOo0oooooeOmMuOboOoOOOOO
gooooOoOooooooooooboOodde O™
oooooooocooooooooobooooooon
ooooooboooooooooooooooooo
goooooooooooooooboooooooo
00000o0oooOooOe O™ OOOOOODOOO
eUOO0000O0O0OO0OO0OO0OOOOO0OO0OOOOCOOO0
00 AGOOomooood
O000000000000000e6 DM Oe
oo°c0oo0ooooooooboobooobooboooo
ooooocmO000000RIDOOOOO
ooooooooooooooooooooooo
0000000 FRgNaO 00000000000



oobooooooooooooooooooooooon

Fig. 20 aerodynamic devices installation position 6 and
flap angle @

Traveling
direction
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Fig. 21 Amount of the aerodynamic drag coefficient change
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(b) Pressure distribution
Fig. 22 Flow around the rear corner with aerodynamic devices
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