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Full-scale Wind Tunnel Equipped with Single-belt Rolling Road System
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ABSTRACT

Honda has begun operating a full-scale wind tunnel
with a single-belt system. In order to simulate flow
around a vehicle in actual motion, the wind tunnel is
equipped with (1) a large-scale single-belt rolling road
system, (2) a test section that can convert between
open jet and adaptive wall systems, and (3) a model
motion system that controls the attitude of a scale
model. This paper gives an overview of the wind
tunnel facility and gives an example of wind tunnel
testing with and without an actual vehicle in place.
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Fig. 1 Wind tunnel layout

Fig. 2 Open jet test section view from upstream with
collector in background
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Fig. 3 AWS test section view from upstream
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Fig. 4 Static pressure distributions along vehicle
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Fig. 5 Main fan with 9 inlet guide vanes, 24 rotor
blades and 35 stators

Fig. 6 Rollmg Road System and turntable
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Fig. 7 Axial static pressure distributions along
centerline of empty test section in selected
wind tunnels (Outline of 4.5 m long test
vehicle centered at x = 0 is shown on
open jet mode)
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Fig. 8 Boundary layer velocity profiles at
X = -2000 mm at 200 kph for three
boundary layer control conditions on
open jet mode
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Fig. 9 Total pressure coefficients in cross-section
at 10 mm behind vehicle with RRS-off at
100 kph on open jet mode
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Fig. 10 Total pressure coefficients in cross-section

at 10 mm behind vehicle with RRS-on at
100 kph on open jet mode

Table 1 Wind tunnel aerodynamic performance summary

Test parameter Open jet results AWS results

Total pressure uniformity | APt/q=0.08% (10) APt/q=0.10% (10)

Static pressure uniformity| APs/q=0.33% (10) | APs/q=0.19% (10)

Longitudinal turbulence

0.20% (at 200 kph
intensity, u’/U (a ph)

0.199% (at 288 kph)

Aa=0.09° Aa=0.10°
Flow angularity
AB=0.09° AB=0.10°
z=2mm Ju-UJU = 0.82% |u-UJ/U = 0.15%
Boundary
layer profile | , _ 5o mm | |u-UjU = -0.42% [u-UU = 0.18%
frie%USTﬁe 100 kph 56.2 dBA
P 180 kph 71.8 dBA
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