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Research Results in AY2021

In 2021, our first goal is to include the tire with the car body to simulate a more realistic
condition. Thus, we did computations of a car body over four tires. The computations were done
with two specifications. One of them was done on a mesh with reasonable mesh resolution, and
the other one was done on a mesh that focus on one side of the car, including front and rear
tires and the side of the car. The latter has finer mesh resolution to achieve higher accuracy
result.

Our second goal is to enable computations that include tires with complex tire patterns. The two
computations done for the first goal used tires that have only the longitudinal grooves. As one
of the main aspects of the research, we developed a computational framework so that tires with
complex tire patterns can rotate and keep contacting the road. A computation that has a single
tire with complex patterns is being done for the time being.

Research Plan for AY2022

In 2022, we are going to finish the computation of a single tire with complex patterns.
Investigations need to be made upon the result we obtained. After that, there are two main
goals: First, we need to investigate and update the structure analysis of tires. Second, we need
to enable thermos-fluid computations. A plan is given below:

Investigate the thermal situation of tires on a running car.

Obtain deformation shape of a tire with complex patterns from structure analysis.

Generate and improve a mesh that contains a car and its tires with complex patterns.

Perform thermo-fluid analysis of a car with tires with complex patterns.

Investigate and improve the computation until valid result is obtained

Analyze the result obtained and evaluate the thermo-fluid behavior of flow.
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