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Development of Functional Components
Implemented in Cowl of Mileage Competition Vehicle

Kazuki FURUYA, Nozomi MANIJI, Yoshihisa YAMASAKI, Taishi OKA, Yuichi OGASAWARA
and Jun HASHIMOTO

To reduce the aerodynamic drag and the rolling resistance working on a mileage competition vehicle, functional
components having a simple aerodynamic effect are installed in rear section of vehicle cowl, in single and multiple. In this
paper, effects of those devices are investigated by Computational Fluid Dynamics (CFD). Diffuser, Vortex Generator (VG),
Flap and Gentle Slope of Rear Section (GS) are chosen as a basic component. First of all, it is confirmed that each simple
component affects the drag force and the lift force at the running condition of mileage competition. Diffuser, VG and GS
shows an effect of reduction in the aerodynamic drag. Flap and GS generates the lift force, meanwhile, Diffuser shows a
generation of down force. In the light of the reduction of the rolling resistance, generation of the lift force having a
decreasing effect of vertical force is desirable. To complement and foster the each effect, some combined devices are
proposed in this study. Type NDC consisting of Diffuser and GS aims to foster a decreasing effect of the aerodynamic drag.
Another one, Type NCF5 consisting of GS and Flap aims to foster the lift force leading to a decreasing effect of the rolling
resistance. As a result of CFD, Type NDC and NCF5 show the theoretical mileage improvement of 30 and 10 km/I
respectively. These effects are smaller than that brought by improvements of the other items. However, development

expense of producing functional components is inexpensive.
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Fig. 2 Transient Running Pattern
of Mileage Competition Vehicle
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Fig. 4 Resistances Working
on a Mileage Competition Vehicle

5242 (2010)

Acceleration
Resistance

o

Rolling
Resistance

Fig. 5 Simple Model
of Mileage Competition Vehicle

Table 1 Analysis Conditions

Atomospheric Pressure  |1[atm]
. |Fluid Temperature 308[K]
Domain
Turbulence Model Shear Stress Transport
Inflow Fluid Air
Boundary Type Inlet
Fluid Speed 6.94[n/s]
Inlet - -
Option Intensity and Length Scale
Eddy Length Scale 0.1[m]
Boundary Type Outlet
Outlet |Option Static Pressure
Relative Pressure O[Pa]
Boundary Type Wall
Freewalls - -
Option Free Slip
Symp |Boundary Type Symmetry
Boundary Type Wall
Body - -
Option No Slip
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Table 2 Aerodynamic Effects
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Functional Components Aerodynamic Effects
Diffuser Diffusion of Airflow
Vortex Generator (VG) Reduction of Separation Flow Area
Flap Occurrence of Lift
Gentle Slope of Rear Section (GS) Reduction of Wake Flow Area
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Fig. 9 Overview of NC Model

Table 3 Aerodynamic Force

without Diffusor

with Diffusor

and Drag Coefficient
Type | Fuir [N] | L[N]
N 10.1| -2.42
ND 8.98| -13.4
NV 9.20| -3.06
NF 9.70 [ 2.52
NC 6.96| 0.22
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Fig. 10 Diffusion Effect of Airflow
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Fig. 11 Velocity Vector Maps of Wake Flow
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Fig. 12 Model of Mileage Competition Vehicle

Table 4 Aerodynamic Force

Change Rate | Change Rate
Type | Fair[N] | L[N] of F., [%] of L[%]
N 3.84] -2.38 - -
NDF5 3.84| -1.74 0.0 26.9
NDV 3.76 | -2.60 2.1 9.2
NDC 3.56| -2.22 7.3 6.7
NCF5 398 1.08 3.6 145.5
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Fig. 13 Velocity Vector Maps of Wake Flow
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Fig. 14 Effect of C;4 on Mileage
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