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Abstract: The pneumatic cover for the car is made by the respective company - manufacturer by inner
tire. It is a multi-chamber pneumatic shell and has openings for: doors, car windscreens and headlights, rear-view
mirrors, wheels. In seconds, he hopes for a stopped car and quickly inflates with the car's compressor, for
example up to 2.2 atmospheres. It covers the car tightly and is a pneumatic shell throughout the car, increasing
the size by 10-15 or 20 cm. When struck with another car with the same pneumatic cover, the accelerations are
greatly reduced compared to the case of perfectly elastic impact due to the development of nonlinear
deformations of the two pneumatic covers in the contact surfaces. The chance of slipping on impact is less than in
the case of pneumatic armor, but in any case the accelerations at the moment of impact are small enough and do
not endanger the life and health of the occupants of the two (or more) impacted vehicles. In certain places, safety
valves are installed which, in the event of a sudden and very severe impact in local areas of the cloak, release
some of the compressed air at a sudden pressure of more than 5 atmospheres (for example). The pneumatic
cloak eliminates the possibility of damage to the structure of the car itself, even with very severe impacts due to
the layer of compressed air in the chambers of the equipment, which, when impacted, deforms non-linearly and
preserves both the life and health of the occupants and the structure of the vehicle itself. Additional local
pneumatic shells may be affixed to the doors of the vehicle, which would protect the door structures from being
struck sideways beyond the contours of the pneumatic cover itself.
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Pesrome: [lHeemamuyHusm kanak 3a asmomobuna e u3pabomeH om cbomeemHama dupMa -
npousgodumersn om ebmpewHa 2yma. lNpedcmasrisisa MHo20KaMepHa HeeaMamuy4Ha obsuska U UMa 0meopu 3a:
8pamu, asmomobusnHu npedHU cmbkia u ¢hapose, oznedana 3a obpamHo suxdaHe, Konena. 3a cekyHOu ce
Hadsiea Ha crnpsin asmomobun u 6bp30 ce Hadysa C Komrpecopa Ha asemomoburna, Hanpumep 00 2,2
ammocehepu. Tol rokpusa nabmMHO Konama u npedcmasnsea nHesmamuyHa obguska 8 uenus asmomobur,
yeenu4asaliku pasmepa ¢ 10-15 unu 20 cm. [lpu ydap c Opyea Kona CbC CbWUS MMHe8Mamu4yeH Kanak,
yCKOpeHusima 3Ha4yumesiHo Hamarssieam 6 CPasHeHUe CbC Crydas Ha udeanHo enacmudeH ydap nopadu
pasgumuemo Ha HesnuHelHU deghopmayuu Ha 0eama fMHeeMamu4yHU Karaka 8 KOHMaKMmHUme rnoe8bpxXHOCMU.
UlaHcbm Oa ce u3nnb3He rpu ydap e rno-mMasbK, OMKOIKOMO fpu nHesmMamuy4yHama 6pOHS, HO 8b8 8CEKU Criyyvall
YCKOpeHusima 8 MoMeHma Ha ydapa ca 0ocmambyHO Maiku U He 3acmpawasam xusoma u 30pasemo Ha
obumamenume Ha 0seme (unu rnosevye) 3acesHamu npeso3HU cpedcmea. [MHesMamuyHOMO Hamemaro
npemMaxea 8b3MOXHOCMMa 3a rogpeda Ha KOHCMPYKUusima Ha camusi aemomoburi, 0opu U Npu MHO20 MEXKU
yOapu nopadu crosi ceabCmeH 8b30yx 8 Kamepume Ha obopydsaHemo, kolmo npu ydap ce Oechopmupa
HenuHelHO U 3arasea Kakmo Xusoma, maka U 30pasemo Ha MbMHUYUMme u cmpykmypama Ha camomo
npego3Ho cpedcmeo. [onbraHumesnHu JoKanHu nHeeMamuyHU Yepyrnku mMoeam O0a 6b0am npukpeneHu KbM
gpamume Ha rpego3Homo cpedcmeo, Koumo buxa npedna3unu KOHCMpyKyuume Ha epamume om CmpaHUYyHU
ydapu u3ebH KOHmMypume Ha camusi THe8Mamu4eH Karnax.

1. Introduction

This report was written on an actual case on April 19, 2020 and is related to the death of the
Bulgarian television journalist Milen Tsvetkov. The pneumatic car covers offered in the article will
decrease terrible crash risk in Bulgarian roads.

2. Perfectly elastic or perfectly inelastic impact between two bodies

The mathematical modelling of dynamical systems by Method of Finite Elements could be seen
at [1-11]. Here is given short description of Perfectly elastic or perfectly inelastic impact between two

bodies. If considered an impact between two bodies with masses 114 and M3 , moving at speeds

before the impact 74 and V3, itis possible to obtained the speeds after the impact 4 and U2.
From the law of conservation of the impulse (of movement of the two bodies dynamical system

in the event of an elastic or inelastic impact between two bodies) it follows:

(2. 1} m1u1 + mzuz — mlvi + mzvz

The coefficient of recovery (k = 1 for a perfectly elastic impact and k = 0 for a perfectly inelastic
impact) could be calculated by the formula:
U — Uz
(2.2) k=——
(vy —v2)

The velocities of the bodies after the impact ¥4 and U5 could be obtained according to the
formulas as a result of solving of the system (2.1) — (2.2):

(2.3) wi=vi— (1+k)—2 (v, —vy)
(m; +my)

(2.4) u,=v,—(1+k) ™ (vq —v3)
(my +m,)

3. Crossroads in front of Paradise Mall in Sofia - 19 April 2020

Between 18:03 and 18:04 on Easter, an “Audi Q7” with three people in it hit the back of a
“Subaru Forrester”, driven by Milen Tsvetkov. At least two street cameras filmed the crash. It is clear
from the videos, that the accident nearly affected six pedestrians who crossed seconds earlier.
According to the Emergency Service, the signal was given at 18:16 (at least 12 minutes after the
incident). The ambulance arrived at 18:23. Milen Tsvetkov died on the way to “Pirogov Hospital”. The
car that caused the impact, was moving at 140 km/h: Vaudgi g7 =140 km/h and Vsubaru Forrester = 0 km/h in
the crash moment (allowed speed in a populated area 50 km/h !1111),
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PNEUMATIC COVER WITH OPENINGS FOR:
DOORS, FRONT AND REAR WINDOWS OF
THE CAR, HEADLIGHTS,
REAR-VIEW MIRRORS, WHEELS.

Fig. 1. Pneumatic cover
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Pneumatic camper

VW Touareg Trailer unit

Fig. 3. Pneumatic camper. This advanced automobile
structure could be combined with the Pneumatic Cover.
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4. Conclusion

Offered pneumatic car equipment will minimize casualties on the roads of Bulgaria in strict
compliance with the speed limits prescribed in the Bulgarian Road Traffic Act (in Bulgarian).

MocneaHo obHoesABaHe: HKM 2017 1.

MMNC ot KaTteropus B HacerneHo U3BBH HaceneHo ABTOMarucTpana CkopocTeH
MSICTO MSICTO nbT

A 50 80 | 100 90

B 50 90 ‘ 140 120

C.D 50 80 ‘ 100 90

BE, CE, DE 50 70 ‘ 100 90

T 50 50 | 5

M 45 45 ‘ -

CamoxogHu 40 40 -

MaLLWHW
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