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Aerodynamics Development for Bonneville Race Car Using Fluid Simulation
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Honda participated in both Bonneville Speed Week,
held in August 2016, and Mike Cook’s Bonneville
Shootout, held in September 2016, at Bonneville
Salt Flats near Salt Lake City, Utah (USA) using a
special vehicle equipped with a 658 cm’ displacement
engine for a Kei car, which is an original Japanese
vehicle category. Fluid simulation was used to perform
aerodynamics development for the race car to create
a body shape with aerodynamic drag that enables
to achieve the target speed with limited engine
power and to secure driving stability. The goal was
to achieve a speed of 450 km/h, which would be a
new speed record for the participation category. A
body shape with the target drag was designed using
a prototype model, and models of record holders,
as references. Vertical and horizontal wings were
attached to the race car to suppress vehicle spin and
flipping, in addition to increasing driving stability at
high speeds. On site, it became necessary to change
the shape for increased visibility while driving, but
the developed process allowed for a rapid body shape
change, keeping vehicle stability in consideration. As
a result, the official world speed record of 421 km/h
in the Category A, Group 1, Class 4 was set at Mike
Cook’s Bonneville Shootout (International Automobile
Federation World Land Speed Records).
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Table 1 Bonneville Speed Week of participation
category
Body BFS class Turbochargers, superchargers
(Blown Fuel and any choice of fuel are
Streamliner) | allowed in streamliner car
Engine J class 508-753 cm?®

Table 2  Specifications of Honda S-Dream Streamliner

Car name Honda S-Dream Streamliner
Length 8,500 mm
Width 840 mm
g Height 1,185 mm
Vehicle weight 830 kg
Wheel base 4,800 mm
Tire size (front, rear) | 125/60R15, 115/110R15
Displacement 658 cm?®
Bore x Stroke 66.0 x 64.0 (mm)
2 | Power 184 kW (250 PS)/10,000 rpm
L,g_,) Torque 200 Nm (20.4 kgf-m)/9,000 rpm
Cooling system Water RAD, I/C
Turbocharger Garrett

Fig. 1

Appearance of Honda S-Dream Streamliner
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Fig. 2 Relationship between engine traction and total
resistance
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Fig. 3 Stability factor model diagram
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Table 3 Aerodynamics design requirement

Category ltem Target
Target speed 450 km/h
Specific drag CDA < 0.09
Aerodynamics
Body lift CL<O0
Stability factor Auero>0
Vehicle stability | wheel load variation AWt _o >0
at front and rear wheels | AWir_a >0

Z 2T, Witk T OHEM Ol HE A Wif_a, Wir_a, il
Bl B $ 58 )0% Lf a, Lra &3 5.

ZOTET/R L 7z HEEHE & Bl Pk & 2R T 5 72912
DR A 2 SIVERE AT R % Table 312 L ¥ 5.
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Fig. 5 Comparison of section pressure distribution of
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Fig. 7 Shape and section pressure distribution of
modified model
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Fig. 13 Relationship between pitching angle and wheel
load variation of race car model at 450 km/h
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FEVIIL—Ya EBVWAERCREIL —XEmDEHERRE

Table 4 Mike Cook’s Bonneville Shootout (FIA
recognized) participation category

Category A | Race car

Group 1 Otto cycle engine with supercharger
Class 4 Engine displacement 500-750 cm?
Start Flying start

Table 5 FIA Land Speed Record result

Vehicle Honda S-Dream Streamliner
Constructor | Team Honda R&D

Driver Hikaru Miyagi

1 mile record 261.875 mile/h

(421.446 km/h)

261.966 mile/h
(421.595 km/h)

1 km record
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