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ANALYSIS OF THE IMPACT OF AERODYNAMIC
DRAG REDUCTION TECHNOLOGY ON VEHICLE
STABILITY PERFORMANCE

Transportation plays an important role in the development of the economy and
the improvement of people's living standards. Currently, 60% of land transportation
Is by vehicles driving on road [1], and this proportion is expected to not decrease in
the coming years. According to the American Trucking Association report [2], a
total of $1.33 trillion is used in logistics transportation in the United States, of which
80% is in truck transportation.

However, a large amount of land transportation inevitably leads to fuel
consumption and greenhouse gas emissions. Although electric vehicles have been
developed, traditional energy sources are still used for the transportation of goods.
Currently, road transportation accounts for approximately 27% of EU energy
consumption [3]. In addition, Schroten et al. [1] pointed out that vehicles account
for 20% of the total vehicle emissions, with heavy-duty vehicles (HDVs) accounting
for 5% of the total vehicle emissions.

In the process of pursuing aerodynamic performance to further reduce
resistance, the stability and safety of the vehicle should be given top priority
consideration. In the development process of innovative Autonomous Vehicle (AV),
how to make the vehicle run safely and efficiently is an important issue in the
development process of AV. Due to the fact that vehicles traveling closely in a row
can improve transportation efficiency and reduce vehicle emissions [2], it is
important to study the aerodynamic performance of platooning driving in the
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autonomous driving of heavy goods vehicles.
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Fig. 2 The vehicle model selected by Scultu and Gheres [6]

Scurtu and Gheres [6] conducted numerical simulations on different types of
vehicles traveling in rows. The selected vehicle model is shown in Figure 1. The
simulation results of two same tractor trailers under different vehicle distances are
shown in Figure 2. The airflow structure, Lift coefficient and Drag coefficient
around the two same tractor trailers at different vehicle distances are determined by
CFD simulation. In this model, a distance of 20 meters between vehicles can be
considered as a relatively stable choice for airflow.
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Fig. 3 Airflow velocity distribution of two same tractor trailers at different
vehicle distances [6]
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With the gradual maturity of autonomous driving technology, the safety of
vehicle driving has been improved, enabling high-speed driving with smaller vehicle
spacing. In this situation, in order to reduce traffic congestion, the driving mode of
platooning vehicles has gradually attracted people's attention [7].

However, due to the different shapes of vehicles, the distance between vehicles
can also change, and the driving process is a dynamic one, resulting in a more
complex air flow situation around the vehicles. The air flow around the vehicle
varies depending on the type of vehicle, distance, and situation. So currently, a large
number of experiments and numerical simulations are needed to analyze different
situations and find the optimal driving parameters.
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