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Abstract. The article analyzes the use of aerodynamic body kits, profiled
front and rear bumpers, spoilers, anti-wings, protective films and lights in cars,
which are widely used for aerodynamic and decorative purposes in car body
tuning. At the same time, the impact of tuning the appearance of the car body on
car safety, aerodynamic properties and fuel economy is analyzed and conclusions
are drawn.

Key words: Car tuning, aerodynamic the body collection, profiled bumpers,
spoilers, anti-wing, protection films, ornaments

Introduction

Car tuning is aimed at changing the characteristics of a traditional car from
the factory, it is a process of changing the car (increasing the power and efficiency
of the engine, increasing the efficiency of the brakes, improving the running gear,
multimedia system, as well as completely reworking the car, for example, a pickup
or conversion to a convertible body) [1,2,5].

Tuning the appearance of the car body is mainly carried out by improving
the aerodynamic and safety characteristics of the car, installing bright lights,
protecting the body with protective films and decorating it with various other
decorations.

Tuning of the car body improves the aerodynamic properties of the car,
while also saving fuel consumption to a certain extent due to overcoming air
resistance and is considered economically effective [4].

Aerodynamic body Kkits are used to improve the aerodynamic characteristics
of the car. The aerodynamic body kit is designed to give the car a sporty-
aggressive look and improve handling at high speeds.

Spoilers are a set of elements that change the aerodynamic characteristics of
a car.

They perform tasks such as changing the direction of air flow and improving
the appearance of the car.

Spoilers can be installed under the front bumper, rear trunk lid or roof.

Anti-wing - unlike the wings of an airplane, creates a downward force on
the car.

There are several secondary elements that affect the overall aerodynamics of
a vehicle. These are deflectors, an open sunroof, an open window, rear-view side
mirrors, additional lighting equipment installed on the roof of the car.

Aerodynamic obves is a set of decorative elements of the body, which serve
to reduce air resistance, that is, they improve the handling of the car (Fig. 1.).

Hood deflectors and window deflectors are of particular importance, the
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deflectors are designed individually for each car and improve aerodynamics by
reducing air resistance.

Headlights - currently, modern manufacturers and car owners are using
special LED lights that provide a very bright stream of light. Such lights are also
important for road safety, that is, they are clearly visible to other participants even
during the day.

Method and results
During the movement of the car, the air flow passes from above, from the
sides and from below (in the lower part along the entire car) with folds formed in
collision with the parts protruding from the car. In this case, excess air pressure is
created in the compartment where the car engine is located. This pressure raises the
car, the downforce decreases, which naturally reduces the level of contact of the
wheels with the road, as a result, the controllability of the car deteriorates [3,4,6].

Fig. 1. The appearance of a
car equipped with
aerodynamic obves (photo
taken from the site
https://partsboutique.ru/).

The effectiveness of the aerodynamic fronts is evident in the stabilization of
the inter-axle distribution of the car's weight when moving at a speed of 120 km
per hour.

When the car moves at a speed of 140-150 km/h and above, a turbulent zone
is formed behind it.

To prevent such situations, aerodynamic tuning details made of different
types of plastics are used. The advantage of plastic parts is their lightness, because
the extra weight makes the car's handling worse. These types of details include:
spoilers, anti-wings, profiled bumpers under the body, panels, etc.

Fig. 2. A small truck (based on
Gazel NN) designed in the
Blender program, with
additional profile front and rear
bumpers installed on the body.
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Profiled front and rear bumpers create additional downforce for the car at
high speeds. In this case, the correct installation and correct use of the bumper is of
great importance. If the aerodynamic suspension is installed incorrectly, it can
reduce the car's handling even at low speeds by overloading one axle and
underloading the other axle (Fig. 2.).

The front spoiler is a detail of car tuning that directs the air upwards with a
spoiler placed under the front bumper. Some spoilers don't just direct the air
upwards, but direct it to ventilate the brake discs or radiator. This "effect" is called
"sticking" in racing cars. The use of spoilers greatly improves the handling of the
car, but if the car bounces a little, it can also cause loss of control and other
unexpected problems. Racers call this negative condition Ground-effect.

The rear trunk lid or roof spoiler acts as a “split” of the air flow. This helps
prevent turbulence behind the car, facilitates air flow and reduces drag by reducing
air turbulence behind the car.

Anti-wing wings significantly improved the handling of the car. But
unbalanced or incorrect wing placement increases the risk of loss of control and
crashes at high speeds (Fig. 3.).

m Fig. 3. Anti-wing
. Fa

Aesthetics also plays an important role in the aerodynamic tuning of the
body. Many car enthusiasts turn to tuning from this point of view, because making
any vehicle look like a sports car makes the car more attractive.

These include extended wheel arches, rear window visors, front and rear
bumper skirts, side windows and hood wind deflectors, and sprinklers.

This additional tuning equipment is easy to install and gives the car an
aesthetic look, while protecting the lower part of the body, the paint coating from
small stones, water and sand-salt mixtures.

Positive aspects of the deflector (Fig. 4.):

- prevent windows from sweating;

- reduction of air resistance during movement;

- to protect the cabin from snow, rain, and wind.
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a) | b)
Fig. 4. Side windows the wind deflectors (a) and Brizgoviks(b)

Additional trunk rails for protection and cargo are also widely used in
exterior body tuning. Their main task is to enable additional cargo transportation
during trips and long distances (Fig. 5.).

Fig. 5. A compact truck
(based on Gazelle NN)
designed in Blender with
additional luggage racks
for protection and cargo

Grilles are mainly used for the aesthetic design and protection of the car.
Metal and plastic materials with plain and chromed surfaces are used in the
production of grilles.

Discussion

When using an aerodynamic body Kkit, the improvement of the aerodynamic
characteristics of the car is felt only when the car moves at a speed of 120 km/h
and more, and at a speed of 140-160 km/h, it is clearly visible. From this we can
conclude that this type of tuning can be used not in urban conditions, but on high-
speed highways or racing.

The aerodynamic body kit not only improves the aerodynamic
characteristics of the car, but also achieves fuel savings of up to 4%.
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