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Abstract

In order to clarify the influence of the configuration and layout of the off-road vehicle back-up tire
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on the vehicle aerodynamics, this paper carried out the aerodynamic simulation research for the
MIRA squareback model. The investigation positioned the spare tire in eight distinct locations at
the vehicle’s rear, with a focus on contrasting two configurations: the body-fitted and the separated
configurations. Calculations revealed that the body-fitted configuration in the MIRA model hindered
the rear vortex flow, causing pressure discrepancies on either side of the tail, while the inclusion of
the spare tire exacerbated the loss of kinetic energy in the flow. These effects ultimately resulted in
an increase in the aerodynamic drag of the vehicle, and the drag increase was more pronounced as
the tire’s placement moved farther away from the central area. The change from the body-fitted tire
layout to the separated tire layout resulted in a significant improvement in vehicle rear pressure,
as the gap between the rear vehicle and spare tire allowed air to flow more smoothly between both
sides of the vehicle than with the body-fitted setup. The results show that the drag coefficient of the
separated configuration is close to that of the benchmark, and the aerodynamic performance is sig-
nificantly better than that of the body-fitted spare tire configuration. The findings of this study serve
as areference for the development of off-road vehicle designs, particularly in terms of exterior aes-
thetics and aerodynamics.
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Figure 1. MIRA squareback model size diagram
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Figure 2. Off-road vehicles with spare tire
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Figure 3. Schematic of the computational domain
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Table 1. Boundary condition setting of computational domain
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Table 2. Correspondence between different examples and spare tire positions (Unit: mm)
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Figure 4. Drag coefficient for different positions of backup tire
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Figure 5. The velocity flow field and streamline of vehicle’s tail at Y = —0.32 m section
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Figure 6. Zero isosurface of total pressure at the rear of the vehicle rendered by turbulent kinetic energy (the top view)
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Figure 7. Zero isosurface of total pressure at the rear of the vehicle rendered by turbulent kinetic energy (the underside view)
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