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Abstract. Statistics show that the majority of aircraft accidents occurs in the vicinity of airfield areas. Yet the main factors
leading to fatalities in these accidents are the forces encountered by human occupants in collision with obstacles and the
presence of fire. It is possible to single out a group of “technically survivable” accidents from the total number of accidents,
in which a crew member or passengers could have survived, if the evacuation took place in a timely manner. The share
of such accidents is about 85-90%. However, up to 40% of passengers die in technically survivable accidents. Applicable
protection systems are only adequate, if the passengers manage to exit the airplane and get to a safe distance within a lim-
ited timeframe. Although these systems have been sufficiently developed; this is one of the most significant problems in
modern aviation. This means, that the study of possibilities and the development of the methods and means of passenger
evacuation in aircraft accidents, specifically in and around airport areas, are relevant to be addressed.
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Introduction

The characteristics of the Evacuation of Passengers in Air-
craft Accidents in Airfield Areas. Aircraft accidents may
be expected or sudden. The time factor is the main charac-
teristic distinguishing one type of accident from another.
The efficient use of available time in case of an expected
accident, greatly increases the likelihood of saving lives of
a much larger number of people. The evacuation capabili-
ties depend on the class of aircraft, its cabin layout, total
number of passengers, availability of emergency exits,
and the time required for the operation of the latter. The
crew and passengers have very little time left to leave the
plane - from a few seconds to several minutes. This time
depends on many factors; the appropriate training of the
crew and instructions to the passengers, as well as the re-
ception of timely notice by the search and rescue service -
all these activities contribute to reduce casualties. Aircraft
rescue and emergency measures provided at an airfield
should ensure immediate and effective arrangements for
the rescue of passengers and aircraft crew in case of an air-
craft accident within the airfield, along with evacuation of
damaged aircraft in the event of undershoot, overshoot or
excursion from the runway. This was discussed in ICAO-
Montreal, Quebec (2011).

The deployment time of rescue and emergency equip-
ment is of critical importance. In practice, the deployment
time has to be estimated in detail, by dividing it into con-
stituent elements, to analyze the factors and “narrow”
spots that affect this value (Bestreferat, 2009; Rogachev &
Veselago, 1981).

It is necessary to consider the possibility of panic and
hysteria among the passengers. The discipline of the crew
members and their ability to control the behavior of the
passengers contribute to the survival of the latter. The
aircraft commander should always be ready to take the
necessary measures against the panic attacks and the lack
of self-discipline among some passengers and even entire
groups. This was discussed in Shestakov and Lazareva
(2016). All of the above indicates the need to develop a
comprehensive and feasibly constructed training program
for flight crews and rescue and emergency services in or-
der to prepare them for emergency procedures in case of
an aircraft accident involving fire in the airport area (Ro-
gachev, 1987; RIA, 2017). There are other studies about
this subject mentioned in articles Avia.pro (2016), Hol-
shevnikov et al. (2019), Goljashkin and Baranov (1990).

The development of fire scenarios may be various, nev-
ertheless the deciding factor of survivability is the evacu-
ation time. In this paper, an estimation of the deciding
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factor in the development of fire scenarios and the capaci-
ties of crews and airport services are presented.

1. Possible fire situations and passenger
evacuation scenarios

It is impossible to have prearranged evacuation plans for
all cases of aircraft crash landings. However, each crew
prepares for such events by using the reference evacuation
plans, based on the design features of the aircraft type for
the following typical cases of emergency landings (ICAO
Doc.9877, 1984):

1. Passenger evacuation from the aircraft on land in
a normal landing configuration (landing gear fully
extended) with the presence of a fire on both sides
of the fuselage.

2. Passenger evacuation from the aircraft on land in
case of a gear-up landing with the presence of a fire
on both sides of the fuselage.

3. Passenger evacuation from the aircraft on water with
the presence of a fire on both sides of the fuselage.

The evaluation of the existing emergency exits in an

airplane (main, service doors, emergency hatches above
(under) the wing, emergency hatches in the upper part of
the cockpit and cabin, cockpit windows and cargo doors
or hatches) can only be given if the following is consid-
ered; age, gender, physical condition and agility of each in-
dividual passenger and crew member participating in this
flight or ground testing. Emergency hatches located above
the wing and on the upper part of the aircraft fuselage
may be of particular significance in case of an emergency
landing on water.

2. Statistical data on evacuation time of
passengers from a burning aircraft in various
scenarios

This was discussed by Abashkin (2014) and Trudohrana
(2020). The performance indicator of an evacuation pro-
cess is the time during which the passengers and crew can
leave the burning aircraft. This time is estimated from the
moment of fire occurrence till the end of the evacuation
process to a safe area. It can be divided into two parts -
the available time and the required time for evacuation.
The available time is estimated from the moment of fire
detection to the occurrence of dangerous impacts (factors)
on passengers. The required time is the time from the mo-
ment of fire detection to the moment when the last person
evacuates the aircraft and is at a safe distance. However,
the moment of fire occurrence and the moment of fire
detection may not coincide, and the evacuation in this
case may be delayed. Currently, there are no standards for
these indicators in the field of fire safety (ICAO Doc.9877,
1984; Vuzlit, 2019). Evacuation safety will be ensured, if
the duration of the evacuation in total (the required time)
is less than the duration of the fire after which it becomes
a serious hazard to the passengers. Owing to the fact that
not every exit from an airplane can provide a safe evacu-
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ation due to various types of possible situations, one must
distinguish between the concepts of “evacuation exits” and
“evacuation paths”. This is particularly relevant for aircraft
with large passenger capacity. The doorways, emergency
exits, as well as cockpit windows, or hatches available in
the aircraft structure should be referred to as evacuation
exits. The evacuation paths in the burning cabin are such
that they exclude, as much as possible, crowding and con-
gestion of passengers on the way from the seats to the
exits. The standard evacuation exits are demanded by
applicable aircraft airworthiness requirements, and ob-
servance of the evacuation paths in the burning cabin is
ensured by the training of flight and cabin crews. Numer-
ous studies and works by various authors are devoted to
evacuation and human behavior in fires and emergencies
(ICAO Doc.9877, 1984; Avia.pro, 2016; ICAO Doc.9137,
2014; Wikidot, 2013).

3. Experimental data analyses estimating the
evacuation time of passengers from a burning
aircraft shows that this is a random variable,
which depends on numerous factors

This was discussed by Vuzlit (2019), Avia.pro (2016) and
ICAO Doc.9137 (2014). One of the most important indi-
cators determining the rate of evacuation from an aircraft
accident is the ratio of the number of passengers to the
number of emergency exits. In case of any forced landing,
expected or sudden, the choice of the exits for the passen-
gers depends on; the degree of damage taken by the aircraft
during landing, the position of the aircraft on land or on
water after landing, as well as on the location of the seats of
fire, the severity of the fire and the direction of its spread.
According to ICAO requirements, the evacuation time, for
any situation development, should not exceed 90 seconds
through the half of the exits provided in the aircraft, which
is the standard for aircraft manufacturers and rescuers.
Therefore, in international practice, evacuation capabili-
ties are estimated for various scenarios of aircraft on fire.
There is no standard method for such estimations (Vuzlit,
2019). Depending on the circumstances during evacuation
from the burning cabin of an airplane, all main, service and
emergency exits can be used, as well as breaks in the fuse-
lage, cockpit windows or hatches located in the cockpit. On
the outer surface of the fuselage, the places for opening are
marked with yellow angles on a white background, in order
to avoid short circuits and arcing when opening the fuse-
lage in arbitrary places that could cause an occurrence of an
additional source of fire. Passengers are evacuated from a
distressed aircraft under the control of crew members and
use the exits that are indicated for them.

Passengers can also be characterized by physical condi-
tions and degrees of mobility. Men aged 15-44 and women
aged 15-26 of age are generally physically stronger and
more mobile than men aged 45-65 and women aged 27-
65. It should be noted that usually people over the age of 40
have a tendency to gain weight, to lose physical strength,
and have weaker cardiac activity. Escaping from an
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airplane through the doors requires less physical strength
and agility from the passengers than escaping through the
windows. Doorways can be used by all passengers both in
case of forced gear-up landing and gear-down landing, if
a ladder, or an emergency slide is used at the exit. Over-
wing exits can be used by all passengers, except for obese
and those with limited mobility. The window exits, located
in front or behind the wings, can be used only by young
and most mobile passengers, while other passengers, be-
longing to the age groups from 45 to 65 years (men) and
from 27 to 65 years (women), can use these exits only in
exceptional cases. The analysis of the data obtained from
experiments and practice allows to make a comparative as-
sessment of different types of exits in terms of the rate with
which the passengers can leave the aircraft. If the rate of
evacuation through the main doors is taken as 1, then in
comparison with this: the rate of evacuation through the
overwing hatch can be estimated to 0.7; the rate of evacu-
ation through the remaining hatches can be estimated to
0.4. The tests, simulating an aircraft with gear-up landing,
showed that the time required for one passenger to escape
through the windows can be from 2 to 8 seconds, and the
time required for one passenger to escape through the
main doors can be from 1 to 1.25 seconds.

The real statistics can be assessed by the results of the
testing (Vuzlit, 2019) in order to find out how long people
can stay inside of a distressed airplane on fire, resulting
from an accident. The obtained data showed that almost
in all cases of fires (except for the strongest ones), the pas-
sengers have about 50 seconds to escape from the airplane.
However, in some instances, when the fire penetrates the
passenger cabin particularly quickly, the passengers must
be able to leave the airplane in just 7.5 seconds. During
the testing, in four cases of fires in simulated accidents, the
passengers had 90-163 seconds to escape and in two cas-
es, when the fuselage was covered by a fire, the passengers
had 53 to 65 seconds to escape. In five out of the six cases
under consideration, part of the passengers, depending on
their location in the airplane, would have 93-257 seconds
to escape. Thus, in case of a strong fire 90 seconds was
enough for all passengers to escape in four cases, and for
some of the passengers only in one case. Ninety seconds
has been adopted by ICAO as the standard time allowing
passengers to escape from an aircraft. A large number of
passengers on board complicates quick evacuation from
the airplane after a forced landing. As a result of a special
testing, it was established that the evacuation of 60 pas-
sengers requires more time then the evacuation of 30 pas-
sengers, not twice as much, but considerably more time.

As a result of the experiments and the analysis of actu-
al accidents, the time necessary to evacuate the maximum
number of passengers from an aircraft in 2 min. through
each of the exits located on land (water) was also obtained
(Vinogradov, Lazareva, & Sestakovs, 2011):

1) through the doorway (0.61 m X 1.22 m) - 85 people;

2) through the doorway (0.51 m X 1.12 m) - 55 people;

3) through the over-wing hatch (0.51 m X 0.91 m) -

25 people;

4) through the over-wing hatch (0.48 m X 0.70 m) -
12-15 people.

The time required for a crew member to escape
through the cockpit windows and the emergency hatch in
the upper part of the fuselage of the aircraft (with the help
of a life rope) is 25-30 seconds. The time of installation
and activation of an emergency escape slide is 40-50 sec-
onds, 20-25 seconds of which are required for the slide to
inflate. The time of installation and activation of the fabric
escape chute is 50-60 seconds, including the time for two
people to slide down first and secure the chute for other
passengers, which is 15-20 seconds.

4. Analysis of the methods estimating the
evacuation time of passengers from a burning
aircraft

There are different approaches to assess evacuation time
from burning premises. The choice of a mathematical
model for estimation of the evacuation time is made con-
sidering the specific features of the space-planning solu-
tions of the object on fire, the homogeneity of people, the
area of the horizontal projections of people on site, and
the parameters of people movement with different mobil-
ity groups (Nisula, 2009; Mark & Glen, 1995).

Considering the above mentioned, the evacuation time
could be determined by using both simplified and rather
sophisticated models. The use of simple or sophisticated
models is determined by the goals of the tasks being
solved and the necessary accuracy of the provided results.

The most widespread models for the assessment of fire
risks are the following:

1) simplified analytical model; estimation according
to a simplified mathematical model is the least ef-
fective, the obtained results are very coarse, since a
number of features of the human movement flows
are not taken into account.
stochastic model (model ADLPV). This model is
considerably more accurate by means of the divi-
sion of the object into elementary areas and further
complication of the estimation operations. How-
ever, the consideration of individual characteristics
of the passengers is difficult for this model; yet, this
circumstance is very important for the evacuation
from the burning cabin of an aircraft.
individually-flow model. This model is character-
ized by many calculations. For instance, it may be
used for control estimations on a modern aircraft
of large capacity.

The basic parameters when using any of the listed
models are the following:

1) density of a human flow (D);

2) rate of movement of a human flow (v);

3) capacity of a path (Q);

4) intensity of movement (q);

5) length of an evacuation path, both horizontal

and inclined (1);
6) width of an evacuation path.

2

~

3

~
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5. Density of human flow

The density of a human flow can be measured in different
units. Density measured by distance per person is usually
called linear and is measured in m/person. A more evident
unit of measurement of the density of a human flow is
the density in relation to the area unit of an evacuation
path and expressed in person/m?. The flow density is also
measured as the ratio of the part of the path occupied by
people to the total area of the path. This value character-
izes the degree of occupation of the evacuation paths by
evacuees. The concept of the estimated density of a human
flow is introduced for the estimation of evacuation, which
means the maximum value of density when moving in any
part of the evacuation path. The maximum possible den-
sity is the limiting value, which implies the density value,
that cannot be exceeded, otherwise a physical damage to
a human body or asphyxia can be caused.

1. The rate of a human flow. The used estimated rate,
that is legalized by design standards for the premises
with a mass presence of people, is 16 m/min. The
examination of the flow rates at ultimate densities
have shown that the minimum rates on the horizon-
tal sections of a path are ranging from 15 to 17m/
min. It is obvious that the determination of this rate
for aircraft has its own characteristics.

2. The specific exit capacity rate. The specific exit ca-
pacity rate implies the number of people passing
through an exit of 1 meter in width in 1 minute.

3. The minimum value of the specific capacity, ob-
tained experimentally, at a given density is called
the estimated specific capacity. The specific capac-
ity of emergency exits depends on the width of the
exits, densities of the human flow, and the ratio of
the width of the human flow to the width of the exit.

4. The dimensions of emergency exits. The dimensions
of the evacuation paths and exits of an aircraft de-
pend on the type of the aircraft.

6. Estimation of the evacuation time of
passengers from SSJ-100, a modern short-haul
aircraft, in case of different fire scenarios and
number of used exits

In this section, authors have used the generally accepted
methodology of human flow evaluation during evacuation
from a burning building and adopted it to human flow
from a burning aircraft and used for concrete calculations.

By comparing different models for the estimation of
the evacuation time in case of an aircraft accident, it can
be concluded that the simplest analytical model of the hu-
man flow movement will be the most acceptable for this
estimation. The main conditions of this method are the
following with respect to aircraft (Nisula, 2009).

The estimated time for the evacuation of people t, is
determined by estimation of the human flow movement
time through evacuation exits from the most remote pas-
senger locations. When estimating the entire path of the
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human flow movement, we subdivide it into sections:
passages, evacuation exits and the aisle path. The slide is
considered an independent section of the horizontal path
with a final length I; and width J;. The initial sections are
the passages between the rows of seats, equipment, etc.
When determining the estimated time, the actual length
and width of each section of the evacuation path should
be taken into account; the length of the path along the
slide, as well as the evacuation hatches along the inflatable
slides - by their dimensions. The estimated time for the
evacuation of passengers £, is defined as the sum of the
human flow movement time along separate sections of the
path #; by the formula:

t, =t +ty tlyh, T, 1

where: t; - time of the human flow movement at the first
(initial) section, s; t,, t3,..., t; — time of the human flow
movement at each of the following sections after the first
section of the path, s.

Time of the human flow movement is estimated by
the formula:

tl =" (2)
41

where: [; - length of the first section of the path, m;
v}, m/sec — the rate of the human flow movement, m/sec
is taken from the reference table, depending on the den-
sity D. At the same time, we accept the flow density of 0.9
or more.

The specification of the homogeneous human flow
density can be estimated by the formula:

b NS

= , 3
s, 3)

where: N; — number of passengers in a section, people;
8, — width of the path section, m; f - average area of a per-
son’s horizontal projection, m?/person. The value is taken
from the reference tables for different categories of people:

adult without outer clothing - 0.1;

adult in the outer clothing - 0.125;

teenager — 0.07.

The value of the evacuation start time f,, for the
aircraft is estimated from the results of the study of the
behavior of passengers in case of fire on the airplane of
a particular purpose. Numerous cases from the practice
of passenger evacuation from the airplane show that the
estimation of the average distance from a passenger seat
row to the exit L,, and the distance from the seats to the
pass, as well as the time for preparation of the emergency
evacuation equipment ¢,,, and the capacity of the exits V,,
are of critical importance for the estimation of the evacu-
ation time. The time for general evacuation will depend on
the adopted evacuation method: through the doors with
inflatable slides, through hatches, etc. It is necessary to
determine their capacity in all cases, i.e. the average rate
of evacuation from the airplane of one person through
each of the exits separately. The time for preparation of
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the passengers to the escaping can supplement the time
of general evacuation only if the capacity of all exits is
greater than the rate of the passengers’ movement in the
cabin. Evacuation should be based on the number of peo-
ple going through each exit. It should be simple, without
counter flows, with a uniform load on the exits. It should
be noted that in accordance with the special behavior of
the passengers in an emergency, it is necessary to enter
the delay in the evacuation time for a psychological reac-
tion. The final formula, considering the aforesaid, as well
as the characteristics of the evacuation from the burning
airplane, is the following (Vuzlit, 2019):

t
P in V.

Tev.vid. =iyt +i+ ptr.” Vev.sag.p.tr. +
nizk.kop.
lnp.tr‘ +n, 'Vev.sag.r. Dyr A1 'Vev.sag.v.tr +
M. Vey.sag.l 'll
. sag.l. " tnl.
_—, (4)
Nizk kop.

where: t; f; t, 1, ,, - the time for preparation of the doors,
hatches, riftles, inflatable slide for the evacuation process.
Mizk kop, Mp.tr> M, Mgy, 1y, = the total number of exits; the
number of exits, which have inflatable slides; the number of
exits which have riffles; the number of exits which have es-
cape hatches; the number of special emergency exit hatches.
Lup.tr, Lur, Lavsr, Ly, — the number of evacuated people by
inflatable slides; the number of people evacuated by rif-
fles; the number of people evacuated by rope ladders; the
number of people evacuated by hatches.

Vev.sug.p.tr., Vev.p‘tr) Vev.r) Vev.v.tr., Vev‘l‘, Vvid. - the rate of evac-
uation during the defined time; the rate of evacuation by
inflatable slides; the rate of evacuation by riffles; the rate
of evacuation by rope ladders; the rate of evacuation by
hatches; the average rate at which the transition from pas-
senger seats to the exits takes place.

L,;; - the average distance between the rows of seats and

exits;

tevsag. ~ the preparation time for evacuation;
Vevsag — permeability of exits at evacuation;
The following values are being determined experimen-
tally:
Vevsag. — the permeability of exits at evacuation;
tevsag. — the preparation time for evacuation;

The preparation time for completion of the phase until
the corresponding exit is being similarly defined.

The time needed for the preparation of the passengers
for the evacuation may supplement the total evacuation
time only if the capacity of all exits is greater than the
passenger movement rate in the cabin.

In accordance with the certification rules, the ground
tests (Wikidot, 2013) are conducted in the presence of
the experts with the use of objective control means of the
emergency evacuation, in order to demonstrate that in
case of an emergency landing, all passengers on board, as
well as all crew members are successfully evacuated within
90 seconds (the standard established by ICAO for such
situations). People of different age groups are involved in
these tests. However, in practice, the situation can radi-

cally differ from the standard one (Figure 1), which was
examined during the certification tests, and therefore the
evacuation time will also be different and not always com-
plying with the ICAO standard.

The circumstances under which aircraft accidents with
a fire occur in the airport area can be various, and air-
planes can be equipped in different ways. Exits in the air-
plane cannot be considered equal, since some of them, for
example, due to proximity to fuel tanks, are less reliable. In
case of an emergency landing on land, separate exits will
be restricted due to deformation of the airplane on impact
with the ground, the proximity of fire points to the exits
or the presence of the obstacles on the ground. Therefore,
it is very difficult to develop and to have the entire set of
possible scenarios for the escaping of the passengers from
an airplane in advance for all the cases mentioned above.

By using the above mentioned simplified analytical
model of the human flow, we should calculate the pas-
senger evacuation time for the scenarios mentioned in the
ICAO Airport Services Manual.

Passenger evacuation from the airplane under consid-
eration can be carried out through four doors - A and
four over-wing hatches - B (Figure 2). During the certifi-
cation tests, the evacuation of 90 people through the four
doorways took 73 seconds, which is significantly lower
than the standard of 90 seconds (Wikidot, 2013).

The initial data on the passengers adopted during the
certification tests were used for the estimation. The num-
ber of people is 90. The typical composition of the pas-
sengers with normal health in the following ratio:

1. 30% women; 5% people over 60 years of age with a

proportional number of women;

2. 5% children under 12 years of age, evenly distrib-

uted by age. The average rate of human movement
is 1.3 m/s;

Fragment of the estimation.

The time of escaping from the cabin is divided into
two parts:

1) the time for running to emergency exits (EE);

2) the time for escaping from EE is adopted according

to the standards of the technical documentation.

It is assumed that the passengers are distributed evenly
across EE, i.e. between EE along the planes of symmetry
of the airplane cabin.

The estimation of the evacuation time of passengers is
started by obtaining the complete geometric parameters
of the aircraft fuselage (cockpit and passenger cabin), us-
ing the design documentation. These parameters include:

1) number of emergency exits;

2) number of seats in the cabin;

3) number of rows of seats;

4) number of seats in a row;

5) distance between the rows;

6) width of the passes and their number;

7) distance from the outermost rows of seats to emer-

gency exits (EE);

8) diameter of the fuselage;

9) length of the passenger cabin.
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The layout of the passenger cabin of this type of air-
plane in emergency, is depicted in Figure 3 and Figure 4.
The geometric characteristics are the following:

1) seat width;

2) seat pitch;

3) half the width of the aisle.

The certain number of exits according to the Table 1
are used for each version. The results are presented in the
last column.

The estimation for version 1 is based on the data:

1) seat width + half the width of the aisle + seat pitch

(length of the pass) + EE.

A. Suharev et al. Estimation of evacuation time of passengers in aircraft accidents with fire in airfield areas

Fragment of the estimations:

Seat No. 6A to EEL:

X = seat width + half the width of the aisle + seat
pitch + (seat width-2)-1.3 + EE1 = (0.45 + 0.47 + 0.81 +
0.9)-1.3 + 1 = 4.416 sec.

Seat No. 7B to EEI:

X = half the width of the aisle + seat pitch + (seat
width-2)-1.3 +EE1 = (0.47 + 0.81 + 0.9)- 1.3 + 1 = 3.834 sec.

Seat No. 8C to EE2:

X = half the width of the aisle + seat pitch + (seat
width-3)-1.3 + EE2 = (0.47 + 0.81 + 1.35)-1.3 + 1 =
4.419 sec. etc.

3,24 m (127.4°)

0,139 m®
(215.4 in®)

0,207 m®
(320.8in%)

2,12 m (835"

1,50m (59.1")

3,0m (117.9")

Figure 3. Cabin parameters of the aircraft of SSJ-100 type

Economy Class

Spaces seals Business Class

rows 6 (ACDEF) rows 1-3 rows 6-20 Scats at bassi ing positi Ad ble armrest Limited recline
row 1 (AC. DF) rows 7-20 (ACDEF)  row 20 (ACDEF)
Figure 4. Design Model of the aircraft of SSJ-100 type
Table 1. Number of properly functioning emergency exits
Nr. Cpckplt Front doors Over-wing Rear doors Er.nergency Time of evacuation, obtained
windows hatches exits in total from estimations, sec
1 N/A | One on the right Two on the right | One on the right 4 62
2 both |Both (on the right - on N/A Both (on the right - 5 92
the left) on the left)
3 N/A | One on the right N/A Both (on the right - 3 95
on the left)
4 N/A | One on the left Two on the left | One on the right 4 95
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Table 2. Time of running to EE in the table

Seat No. Time, s Place No. Time, s
A-1 2.6 A-86 2.6
B-2 2.8 B-87 2.8
C-28 8.6 C-63 8.6

Fragment of the estimation of the time of running to
the exit in the Table 2.

The control time for the running to an emergency exit
is the maximum time from the estimations — 12.9 sec-
onds. The results of the estimation show that in the event
of an emergency landing of a version 1 SSJ-100, all pas-
sengers and crew members can leave the airplane within
62 seconds. The estimations for the remaining versions
also were satisfactory and are almost close to the ninety-
second standard established by ICAO.

Conclusions

1. The procedure for the evacuation of people from burn-
ing objects showed that a simplified analytical model
can be used with respect to civil aircraft, which takes
into account the specifics of possible scenarios of air-
craft accidents and the estimation of its participants
in a theoretical and experimental way. In this case, it
is important to study the time required for evacuation
t, in detail - under different scenarios of the situation
development, its division into constituent elements and
the acquisition of a visual picture of the factors and
“narrow” spots that affect this value, which is the basis
for improvement of all elements affecting the survival
of people under such conditions.

2. The results of the estimation show that the time of
emergency escaping from the aircraft of SSJ-100 type in
the cases considered is complying with the standards set
by ICAO or is very close to the standards, and confirm
that in case of emergency landing all passengers of the
aircraft and the crew members will have time to leave
the airplane before the occurrence of the critical condi-
tions inside the cabin.

3. The results of the research showed that the used meth-
odology adapted to aviation scenarios could be used
to all future and existing aircraft for estimation of the
evacuation time of passengers in an accident. In the
next article these results will be compared with other
methods to determine which method is preferable to be
used in certain situations or aircraft types.
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