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SUBSTANTIATION OF PROPOSALS ON
THE USE OF INSULATING APPARATUS
IN THE LIQUIDATION OF EMERGENCIES
WITH THE RELEASE OF HAZARDOUS
CHEMICALS

B pobomi y axocmi 06’ckma 0ocaioxcenis po3easadaiomvcs mexuiumi MONCAUBOCL 6UKOPUCTAlHSL 34C0016 i1~
Qusidyanviozo saxucmy opeainie ouxanns. Taxi 3acobu UKOPUCTIOBYIOMb 8 NONCENCHO-PAMYBALLHUX NIOPO3JLNLAX,
nid uac npoeedeniis AsapiiHo -pAmyEarIvHUX PoOim, N6’ A3anux 3 AKei0auic10 HA03CUUATIHUX CUMY AU 3 BUKUOAMU
nebesneunux ximiunux pewosun. Iloxasano, wo 00nuMm 3 HailOinbuL NPOOLEMHUX MICUb Yuacmi 0c06068020 CKLAOY
ROJCENCHO -PAMYBATLHUX NIOPO30iNI6 € NPOMUPTUUA MIJC 3AXUCHUMU BLACTIUBOCMAMU 3AC00I8 THOUBIOYANbIL020
saxucmy ma nebesnexoio, aka modxce 6ymu 6 ocepedry euxudy nebesneunoi pewosunu. Ile cmocyemvcs 0c0606020
CKILA0Y NONCENCHO -PAMYBALLHUX NIOPO3OLNIG, AKI NePULUMU NOYUHAIOMb NPOBedeHist BI0N0GIOHUX ABAPIIUHO-PIMY-
sanvhux pobim. B pesynvmami nasimo npu noeHoMY 6UKOHAHHT ICHYIOUUX HOPMATIUGHUX 6UMOZ POOOMA 6 130J1010UUX
anapamax modxuce 6ymu nebesneunoio 0 pAmyearvHuKa.

B ocnogi 06paiozo nidxody 0o eupiwenis nocmasienozo 3a60anis IeHcana OuinKa MONCIUBOCMI 3abe3neuumu
maxuil 3aza1vHuil Koepiyienm 3axucmy 30110104020 anapamy 6 360pi 3 IUUe6010 Yacmunoio, axuii oyoe nepeeu-
wyeamu xoediyicnm moxcuunoi nebesnexu cepedosuua. I1io uac 0ocaioxcens sUKOPUCMOBYEALOCH AHALIMUUNE
BUBHAYEHHSL 8UMOZ 00 NEPEBIPKIU ANAPAMI6 HA CIMUCHEHOMY NOBIMPI, OCHAUWECHUX WOLOM-MacKamu. Bono nokasano,
W0 PAMYBATLHUKAM MONCHA NPAUIOBATNIU 8 eNTUeHmpPi asapii 3 6UKUOAMU HeOe3NeUHUX XIMIUHUX PeUOBUI, AKULO Ni0
UaAC nepesipriL 2ePMemuuHOCmi 3a 00NoM02010 NPULAdie npu cmeopenti nepesipounozo pospioicenns 2000 Ila weuo-
Kkicmo nadinns pospiocenns e 6yde nepesuwyeamu 32 Ia/xe. [[pome, excnepumenmanvia nepesipra OmpuUManux
MeopemuyHUX Pe3yibmamis 00360156 CMEEPOICYBAMIU, WO 8 NOHCEHCHO-PAMYBALLHOMY NIOPO30iNL He 3MONHCYMb
dobumucw euxonanns yici sumozu. Ilidsuwenns nepesipounozo pospioxcens 0o pisns, axuti nepesuwye 1000 Ia,
CYNPOBOOINCYEMbCS CYMMEBUM 30LILULEHHAM NIOCOCY BCePeIUNy CUCEMU <I3010104UL ANAPAT — OP2AHU OUXAHHIL>.

Jocaionum wasaxom niomeepoxceno, w0 nompionull 3axucm 3abe3neuyioms anapami Ha CIMucHenomy noeimpi,
ocHaueNi 1ezenesUMU ABMOMAMAMU, SKI CMEOPIIoMms nionip nogimps 6 niomacounuil npocmip. Ilpu uvomy ne
NOBUHHO BUKOPUCTNOBYBAMUCH Pi3b008020 3’ €0HAHNSL 130710104020 anapama 3 Iuuesoro yacmunow. Ile 003601110
pexomendysamu y aKocmi 6430601 KOMNICKMAyLi i30110104UX ANAPAMIE SUKOPUCTNOSYEAMIU ANAPAMIU HA CMUC-
Henomy nosimpi, OcHaueni 1ezenesumu A8MOMAMAaMi, Wo CMEoPIIoMy NiONip NOGIMPS 8 NIOMACOUNUTL NPOCMID.

Buxmouenns ckradaiomv niopo3odini, 6 paiioni onepamusnozo 6uizoy AKUX 3HAxX00Smvcs 00 eKxmu, na SKux
3HAX0OUMDCsL BEAUKA KINLKICMb HeOe3Neunux XiMunux peuosui 3 Koepiyicumom mokcuunoi nebesnexu Oirvue
nise 2,3-10°. B ybomy 6unaoky 60nu noGUHHI KOMNIEKMYEAMUCH KOMNICKCAMU 3aC006i6 iHOUBIOYaIbHOZ0 3aXUCTY
amMnyai308an020 Mmuny.

Kmouosi croBa: 1ebesneuni ximiuni peuosun, i30/10104UT ANAPAM, ANapam Ha CMUCioMy noeimpi, Iutbosa
yacmuna.
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Therefore, it is urgent to investigate the technical pos-
sibilities of using personal respiratory protective equipment
when performing emergency rescue operations related to
the liquidation of emergencies with the release of hazar-
dous chemicals.

1. Introduction

Means of personal protection of the respiratory organs,
which are in service with the fire and rescue units of the
State Emergency Service of Ukraine (hereinafter — SES of
Ukraine), were once created in such a way as to ensure

the safety of personnel in the worst conditions of a fire.
This led to a requirement for a total protection factor,
which should be more than 5000 [1]. To date, in accor-
dance with the Code of Civil Protection of Ukraine [2],
rescuers take part not only in extinguishing fires, but also
in conducting emergency rescue operations. Including in
carrying out rescue operations related to the liquidation
of emergency situations with the release of hazardous
chemicals.

2. The ohject of research
and its technological audit

As the object of research, technical capabilities of using
personal respiratory protective equipment during emergency
rescue operations related to the elimination of emergen-
cies with the release of hazardous chemicals were selected.

Even with the full implementation of existing regu-
latory requirements, work in isolators can be dangerous
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for the rescuer. Therefore, a technological audit of such
object and the results of relevant studies based on it will
help to eliminate the contradiction between the protective
properties of personal protective equipment and the danger
that may be in the hotbed of an emergency situation.

3. The aim and ohjectives of research

The aim of research is determination of the requirements
that must be met when choosing a kit for personal respira-
tory protective equipment for the situation of emergency
response in the epicenter of an emergency situation with
the release of hazardous chemicals.

To achieve this aim, it is necessary to perform the
following tasks:

1. Analytical determination of tactical and technical
characteristics of insulating devices in assembly with the
front part.

2. Assessment of requirements for verification of the
equipment of personal respiratory protective equipment.

3. Experimental verification of the possibility of achie-
ving the necessary indicators.

4. Rationale for recommendations on the selection of
a complete set of personal protective equipment in the
fire and rescue unit.

4. Research of existing solutions
of the prohlem

The problem of the participation of rescuers in the
liquidation of emergencies with the release of hazardous
chemicals is promising. The problem of the participation of
rescuers in the liquidation of emergencies with the release
of hazardous chemicals is being investigated in the leading
countries of the world. So, in the USA in the standard
NFPA 1500-2002 [3, 4] it is emphasized that the Federal
Emergency Management Agency is responsible for preparing
fire-fighting units for localization and elimination of all
emergency situations. Based on this, in accordance with
the general requirements of OSHA [5], the organization
and staffing structure of the fire brigade is determined
not only by the requirements of 29 CFR 1910.156 [6],
but also by the requirements of the OSHA 1910.134 re-
spiratory protection standard [7].

Standards NFPA 1001 [8] and WAC 296-305-05109 [9]
justify the minimum requirements for work in personal
protective equipment, specific to the possible conditions
for carrying out rescue operations. These conditions are
summarized in the standard NFPA 1991 [10], where the
personal protective equipment of rescuers is divided into
four levels. In this case, A-level insulating suits provide
protection against direct exposure to a hazardous substance.
A characteristic feature of suits of this type is that the
insulating apparatus is located in a sub-suit space, where
an overpressure is created. For B-level suits, the last effect
is not the place, even if the insulating device is inside
the suit. In this case, rescuers in the units should not
only be able to work in protective equipment, but also
taking into account the restrictions on their use, carry out
appropriate maintenance [11]. In addition, in [12] noted
the need to check the insulating apparatus for the possi-
bility of using it the floor of the insulating suit (level B)
when operating under the conditions of the use of chemi-
cal warfare agents. However, specific indicators and ap-

propriate methods of checking the insulating apparatus
are not listed.

A similar situation exists in Europe, where protec-
tive clothing is divided into six types. The analysis of
the standards of PrEN 943 [13] and PrEN 1511 [14]
shows that they are strongly correlated with the levels
used in the USA. However, specific quantitative indicators
are also not given. For example, in Great Britain, the
structure of fire and rescue services is determined taking
into account the fire danger of a particular area [15]
and all possible threats, including those related to chemi-
cal hazards [16].

At the same time, in recent studies of issues related to
ensuring the integrity of insulating devices, it is assumed
that they must ensure safety under the worst conditions
that can be during a fire. Proceeding from this, a change in
the security of the gas defenders is considered depending on
the type of the front part of the insulating apparatus [17],
or how short-term sucking increase inside the insulating
apparatus, depending on the severity of the work [18].
Sometimes considered somewhat varies the security of gas
defenders depending on the characteristics of the person
(in [19] it is noted that the pits inside the apparatus vary
with the presence of a mustache or beard). The basis is
a check for tightness in gas chambers with a comparison
of verification methods [20]. At the same time, the toxic
hazard coefficient is assumed to be virtually the same
(quantitatively corresponding to the worst fire condi-
tions), in accordance with which the concentration of the
control substance varies. In addition, studies are under
way to increase the resistance of protective materials to
the hazard, including the reduction of the toxic effects
of ionizing radiation [21]. Also, studies are underway to
change the minimum leakage from under the face piece
through hermetic seals during operation [22].

In Ukraine, the procedure for selecting the means of
protection for emergency rescue operations in the ma-
nagement of emergencies with the release of hazardous
chemicals is regulated in [23]. However, even for the ope-
ration in the complex of personal protective equipment
of the first type, it does not specify the features of the
choice of the insulating device depending on its placement
(inside or outside the suit). At the same time, in [24]
it was shown that using a certified insulating suit and any
insulating device inside the protective clothing provides
a level of protection that allows working in the epicenter
of an emergency situation with the release of chlorine
(Kr1)(Cly)=3.6-106.

The peculiarities of work in isolating apparatuses rela-
tive to an accident at the neutralization station of rocket
fuel components, when the toxic hazard factor (Kry) at
the epicenter of an emergency can be reached 3.85-10°
were considered in [25]. It was shown that in this case
it is advisable to use compressed air apparatus (CAA),
however, it was not possible to examine the inside of
the front part. As was not considered in [26], where the
technique of choosing the front part was proposed and it
was shown that when the requirements [27] were satisfied,
the coefficient of protection of the regenerative respira-
tory apparatus K,(RRA)=2.95-10%, and the compressed
air apparatus K,(CAA)=4.93-10.

Thus, in order to substantiate proposals for the use
of insulating apparatuses in the liquidation of emergency
situations with the release of hazardous chemicals, it is

TECHNOLOGY AUDIT AND PRODUCTION RESERVES — Ne 4/3(42), 2018

11—)



XIMIYHA THMEHEPIA:
—

EKOMOrIA TA TEXHOMOrII 3AXHCTY HABKOMHIHLOTO CEPEJOBHILA

necessary to assess the necessary tightness of the insula-
ting device assembled with the front part.

5. Methods of research

5.1. Analytical determination of tactical and technical
characteristics of insulating apparatuses in assembly with
front parts. At the heart of the solution of the task in
view is to provide such a general protection coefficient
of the isolating apparatuses (IA) assembly with the front
part (FP), which will exceed the coefficient of toxic en-
vironmental hazards.

At the same time, it is necessary to take into account
that in the case of rescue operations for the liquidation
of an emergency situation (ES) with the release of hazar-
dous chemicals (HC), one should not use a mouthpiece box
with a mouthpiece and nose clip. Since in this case the
face and eyes of the rescuer remain open. That is, it is
necessary to analyze the FP in the form of a mask (M),
a helmet mask (HM), and a mask with excessive pressure in
the under-mask space (UMS) with the corresponding [28]
protection coefficients K,,(M)=10%, K,,(HM)=10° and
K,,(UMS) 210",

The obtained results make it possible to estimate, gi-
ven [27, 29], the normative protective properties of the
insulating suit (IS), the overall protection coefficient of
the TA in assembly with the FP in the case of equipping
the CAA with a helmet mask:

K, i(RRA)-K ,,(HM) S
K,i(RRA)+K ,,(HM) ~

K,(RRA,HM )=

22910 < K,(IS)=7-10" @))

It is evident that when working in the RAA, first
of all, it is necessary to focus on its protective proper-
ties. Analogous calculations for CAA (Table 1) indicate
that when using CAA assembled from the HM on the
IS exactly the properties of protective clothing determine
the level of protective effectiveness of the complex of
personal protective equipment.

Tabhle 1
The total protection coefficient of the compressed air apparatus
Front part
Protection
coefficient Mask Mask with excessive pressure Helmet
in the UMS mask
Bp 4.87-10°
J: 104 107 108
Bz 9748 464261 327443

Analysis of the results of Table 1 shows that even du-
ring rescue operations in the case of emergencies associated
with propellant components (Kzzooxno,) = 3.85-10%), the use
of CAA equipped with masks with excessive pressure in
the UMS should ensure the safety of rescuers.

5.2. Evaluation of the requirements for tightness testing
using instruments in the fire and rescue unit. In addition,
it is seen that in the case of equipping the CAA with
a helmet mask, the indicator of the overall protection

I55N 2226-3780

coefficient (K,=3.27-10°) is close enough to that con-
sidered. So, in the case of helmet masks, it is necessary
to increase the requirements for the indicators that are
monitored during the second test (tightness testing using
instruments [30]), since in this case the protection factor
of the IS should be not less than:

K, > =6.26-10°. (2)

1 1
KTII(lOO%NOg) - sz(HM)

Since the IA protection factor can be considered [29] as:

W,
Kp1 = )
Wy

3)

where ®; =407 [/min the air flow rate when operating
in compressed air [28]; w,; — sucking inside the system
«apparatus — breathing organs», 1/min.

During the second check, it is necessary to ensure
that the condition oy <6.39-1075 [ /min.

At the same time it is known [1]:

04. 2 v B
A
(Ds1: mP ’ (4)

where Ap /At — the rate of discharge drop during the
tightness test with the help of instruments, Pa/min; V, —
volume of air supply system at discharge, I; P. — resis-
tance of the IS inhalation at the appropriate load, Pa;
P, — vacuum in the air supply system during the test, Pa;
m — coefficient that takes into account that the air sup-
ply system is not rigid; P, — atmospheric pressure, Pa.

According to [28], for CAA, the volume of the air-
supplying system with a discharge does not exceed the
dead space of the apparatus, that is V,<0,2/. The ex-
halation valve should work when a vacuum of no more
than 300 Pa is created. Condition (2) when creating, for
example, a test vacuum of 2000 Pa is performed if the
rate of the drop in the vacuum is:

AP< W, -m- P,

At P
0.4-V,- N

P

6.39-107°-0.16-10° .
= =32 Pa/min.

0402J§ﬂ1
SN 2000

()

The analysis of expression (5) shows that the experi-
mental verification of the obtained indices can be carried
out with the help of equipment that is used during the
second check of insulating devices (checks with the help of
special equipment). In this case, the procedure of actions
will correspond to those regulated by the operational and
technical documentation for the apparatus of the manufac-
turing plant [30] or SES normative documentation [27].

5.3. Experimental verification. According to [27, 30],
the apparatus for checking the IS tightness is designed for
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checking insulating devices equipped with HM. Therefore,
when testing the CAA, which were equipped with masks
or masks with air support in the UMS, a modernized
device of Aerotest manufacturer [31] was used (Fig. 1).

The experimental studies were carried out as follows.
Vacuum in the UMS is created in the range from 2000 Pa
to 750 Pa. In each case, the time (min) and the magnitude
of the fall (Pa) of the rarefaction were attempted. Before
calculating the parameters characterizing the tightness,
it was assumed that at the beginning of work in the
IT respiratory ventilation ®, is approximately 20 1/min,
and when working in the CAA, respiratory ventilation
is 40 1/min.

Fig. 1. Upgraded Aerotest

Three CAAs were selected, which differed in the type
of connection (threaded or fitting) CAA with the se-
lected face and air-breathing resistance (from an elevated
600-650 Pa to a standard one — less than 300 Pa).

6. Research results

The obtained results of the rate of discharge drop
Ap /At are given in Table 2. In accordance with (5),
the indices of sucking into the system «CAA-respiratory
organs» (Table 3) were calculated and, in accordance
with (3), the real protection coefficients of the examined
CAA (Table 4). The results of calculations of the overall
protection factor of the CAA assembly with the FP are
shown in Table 5. In a generalized form, the obtained
results are shown in Fig. 2—4.

Tahle 2

The results of the experimental evaluation of the rate
of pressure drop Ap/At, Pa/min

P, (thread), Pa P, (fitting), Pa

F,, Pa
650 300 200 600 300 200
2000 850 825 800 200 150 140
1500 700 700 675 150 100 90
1250 500 500 475 110 60 50
1000 400 400 380 75 35 25
750 340 340 325 50 20 15

Tahle 3

Evaluation of the sucking rate into the apparatus on compressed air, [/min

P, (thread), Pa P, (fitting), Pa

P

J:2

Pa

650 300 200 600 300 200

2000 |2.42E-03 | 1.60E-03 | 1.55E-03 | 5.70E-04 | 2.91E-04 | 2.71E-04

1500 | 2.30E-03 | 1.57E-03 | 1.51E-03 | 4.94E-04 | 2.24E-04 | 2.01E-04

1250 | 1.80E-03 | 1.23E-03 | 1.16E-03 | 3.87E-04 | 1.47E-04 | 1.23E-04

1000 | 1.61E-03 | 1.10E-03 | 1.04E-03 | 3.02E-04 | 9.59E-05 | 6.85E-05

750 |1.58E-03 |1.08E-03 | 1.03E-03 | 2.33E-04 | 6.33E-05 | 4.74E-05

Table 4
Evaluation of the protection coefficients of the compressed air apparatus

P, (thread), Pa P, (fitting), Pa

P

):0

Pa

650 300 200 600 300 200

2000 |1.65E+04|2.50E+04 |2.58E+04|7.02E+04|1.38E+05|1.4BE+05

1500 |1.74E+0D4 |2.56E+04 |2.65E+04|8.10E+04 | 1.78E+05| 1.89E+05

1250 |2.22E+04|3.27E+04 |3.44E+04|1.01E+05|2.72E+05|3.27E+05

1000 |2.4BE+0D4 |3.65E+04|3.84E+04|1.32E+05|4.17E+05|5.84E+05

750 |2.53E+04|3.72E+04|3.89E+04|1.72E+05|6.33E+05|8.43E+05

Tahle 5

Evaluation of the overall protection factor of the compressed air
assembly with the FP

By Mask Helmet mask | Mask with overpressure

1.00E+05 9.09E+03 9.09E+04 9.90E+04

2.00E+05 9.52E+03 1.67E+05 1.96E+05

3.00E+05 9.68E+03 2.31E+05 2.91E+05

4.00E+05 9.76E+03 2.86E+05 3.85E+05

5.00E+05 9.80E+03 3.33E+05 4.76E+05

6.00E+05 9.84E+03 3.75E+05 5.66E+05

8.00E+05 9.88E+03 4.44E+05 7.41E+05

9.00E+05 9.89E+03 4.74E+05 8.26E+05

An analysis of the results shows that in the fire and
rescue unit they can’t achieve the fulfillment of the condi-
tion (5). Since the increase in the test pressure to a level
that exceeds the value given in the operational documen-
tation, is accompanied by a significant increase (Table 2,
Fig. 2) sucking inside CAA. In addition, it is established
that during emergency rescue operations in the outbreak
center with HC emissions, it is impossible to use insula-
ting devices that require the use of a threaded connection
of the TSA with the front part (Fig. 3).

To ensure that rescuers can work under the worst
conditions associated with the emission of gaseous HCs,
CAA should be equipped with a mask with air support
in the UMS, which has nipple connections to the ap-
paratus (Fig. 4).
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7. SWOT analysis of research

results

Strengths. The positive effect of the

research object on its internal factors is

to ensure the safety of the first fire and
rescue unit in eliminating emergencies

B with HC emissions, while reducing the

time for performing typical operations.
! The personnel uses insulating devices that
are the floor of protective clothing, rather

than very expensive insulating suits of

ampoule type, using specialized parts and

Wel, Vinin
3.00E-03 : : | |
‘/4 Pi (thread)=650 Pa | /I Pi (thread)=300 Pa |
2.50E-03
2,00E-03 //# [ Pi (thread=200 P2 |
i
[ ——c
1,50E-03 m————
4 Pi(fting=300 Pa |
100E-03 P I
| Pi(fming=es0Pa | .4 Pi(fiting=250Pa |
S00E-04 ':I == —
0,00E+0Q D==m—o-s=m T
750 1000 1250 1500 1750

Fig. 2. Dependence of sucking in the compressed air apparatus from the test pressure

2000 Pt, Pa require additional special training from
the rescuers.
Weaknesses. The negative impact of the

research object on its internal factors is

Kpl the impossibility of using compressed air
8.00E+05 T L. devices equipped with respiratory auto-
8.00E+05 [ < «'lr Pi (fitting)=650 Pa | matic devices in the emergency area with
o o ST a toxic hazard ratio of more than 2.3 105,

’ S Such devices provide air support in the
6,00E+05 [ . ”1-r__ﬁI-tﬁ;tEg_)_:_g_ﬁg_I:\_a“ﬂi— UMS, during the operation of rescuers.
5 00E405 N ™. e -- - Accordingly, this requires the person-

’ . o nel to thoroughly study the areas of their
4, 00E+05 I~ l_:*::\ 1 Pi(fiting)=250 Pa | exit and the ability to monitor the actual
3 OOE405 "‘--,._"‘\- . B o state of the hazard with the help of exis-

’ L P ting control devices. In addition, it is not
2.00E+05 |- Pi (thread) I R possible to use regenerative breathing ap-
L 00E405 S =] _ ‘,'r e it paratus and compressed air devices that

’ / N e Attty have a threaded connection of the front
0,00E+00 part to the apparatus, and also require

750 1000 1250 1500 1750 2000 Pt Pa  gpecification of the regulatory requirements

Fig. 3. Dependence of the protection coefficient of apparatus compressed air for Fhe procedure .fOI‘ serYicing personal
apparatus on the test pressure respiratory protective equipment.

Opportunities. Opportunities for further

Kp research are a comparative assessment of
%,00E+05 the time to eliminate emergencies with the
2 O0E+05 release of hazardous substances that are

' mask with overpressure stored at high-risk sites in the Donetsk
TO0E+0S and Luhansk regions. Also in the complexes
so00E405 | L of personal protective equipment level A

’ i and level B, when in the latter over the
5,00E+05 B protective suit there are compressed air
4 DOE+05 devices equipped with masks with respira-

’ tory automatic devices that provide air
3,00E+05 support in the UMS, or helmet-masks.
5 00E405 | e T T peememeemmeeeeee Threats. Until reqently, the problem

N . s T was determined only for Ukraine and was
1,O0E+05 > not considered in detail. In the leading
0.00E+00 besmes | e I R countries of the world, specialized units

100000 300000 500000 700000

Fig. 4. Dependence of the total protection factor on the type of the front part

Taking into account the high sensitivity of the suction,
and therefore the tightness of the insulating device to
the pressure at which the respiratory automaton operates
(Fig. 2, 3), it is advisable to consider the possibility of
a hardware reduction of this pressure to 200 Pa. During
cleaning and washing the apparatus, it is necessary to pay
special attention to the drying of the respiratory automa-
ton. Continuous monitoring requires no valve adherence
to the valve seat.

operate in the hotbed of emergencies with
emissions of highly toxic hazardous sub-
stances.

900000 Kpl

8. Conclusions

1. The results of the analytical determination of the
characteristics of insulating devices assembled with the
front parts showed that the use of regenerative respiratory
apparatus in carrying out emergency rescue operations
in a hotbed of an emergency with HS emissions is pos-
sible only within an insulating suit. In the case where
the insulating device is located on top of the protective
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clothing, it is possible to work only in compressed air
devices. Such devices are equipped with helmet masks (and
in this case the coefficient of toxic hazard of the medium
should be Ky £3.27-10%) or masks with air overpressure
in the UMS (K £4.64-10%). In the latter case, it makes
it possible to conduct emergency rescue operations in the
hearth of one of the most dangerous for Ukraine emer-
gency situation associated with the emission of propellant
components (Kryaoomno,y = 3.85-10°).

2. The evaluation of the requirements for checking the
tightness of compressed air equipment equipped with hel-
met-masks showed that they can be used in the liquidation
of emergencies with emissions of propellant components.
In this case, when checking the tightness of the insulating
device assembly with the front part using instruments
(second check of the insulating apparatus), the rate of
the vacuum drop should not be more than 30 Pa/min
when creating a control vacuum of 2000 Pa.

3. The experimental verification showed that in the
fire and rescue unit they can’t achieve an analytically
definite condition, in which the apparatus compress the
air equipped with a helmet mask, it is possible to work
in an emergency situation with emissions of propellant
components. In addition, it is determined that when elimi-
nating emergencies with the release of hazardous chemicals,
it is not possible to use insulating devices that involve
the use of a threaded connection between the device and
the front.

4. As a basic configuration of isolating devices in fire
and rescue units, which can be used for the first locali-
zation of emergency situations with the emission of gaseous
HCs, it is advisable to use apparatus in compressed air.
Apparatus should be equipped with pulmonary automatic
devices, providing air support in the UMS.

Exceptions are subdivisions, in the area of operational
departure of which there are facilities containing a large
number of hazardous chemicals with a toxic hazard ra-
tio of more than 2.3-10° In this case, they must be
equipped with complexes of personal protective equipment
ampoule type.
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ANALYSIS OF DYNAMICS OF
MAN-MAIDE FIRES IN CONDITIONS OF
URBANIZATION IN UKRAINE

06’exmom Qocniorcents € OUHAMIKA NPOSBIE NONCENC TMEXHOZEHHO20 NOXOOHCEHH S 8 MICOKUX HACEICHUX NYHKMAX
y cnisgionowenni 0o demozpadiunux smin ma ypbanizauitinux npouecie 3a nepiod 1997—2017 pp. Ipobaema o6y-
MOBIEHA MUM, U0 YPOAHIZAUIA NOCUIIOE 2I00AbHT KAIMAMUYHT 3MIHU MA THIYTIOE NONCENCT, AKT € OOHUMU 3 HAUOLILUL
Hebe3neuHux noodiil 3 BEIUKUMU KIIbKOCTSIMU HCEPME MA SHAUHUMU MAMEPIAToHUMU 30UMKAMU.

/o nedonikie memodonozii usuenns Ounamixu nposeie nadseuyaiinux cumyavii (HC) mexnozennozo noxoomicen-
18 gi0necena si0Cymmuicmy 6PAXYBanHs 360POMHO NPONOPULIHOZ0 36 3Ky Mixe memnamu ypoanizauii 6 Ykpaini sa
ocmanni 20 poxie ma demozpapiunumu sminamu.

Y docridncenni suxopucmanuii memoo cmamucmuunozo i PYHKUIOHAIbHOZ0 AHANIZY 0L OUIHIOBAHHS NOKASHUKIG
KirwKocmi noscexc. B pesyavmami 0ocioncenns noKasanuil 6UCOKUL CMYNinb KOPErsSuii MiNe 3MEHULEHHAM YUCTA
NOHCENHC MA CKOPOUCHHAM WILLHOCTT HACCCHHS 34 YMOBU YNOBLILHEHHS MEMNIE YPOaHizauii npomsizom oCmannboz0
20-piunozo nepiody. Ocro6o10 O1s NOUMUBHOT OUHAMIKYU NPOSAGIE NONHCENC € 06 EKMUBHT YMOBU MeXHO2eHHO-YPOO-
2eH1020 006K MA CYO EKMUBHT NPUUUIU, NOG A3ANI 13 TI00CLKUM (PAKMOPOM.

THokasano, wo npu uucerbHocmi Micok020 Hacerenns 0o 67 %, demoepadpiunuil paxmop eniusae Ha 3POCMAanHs.
PUSUKIE 3a2u0€i NPU 3MEeHULeHHT KILbKOCIE NONCENC MeXH02eHH020 Noxodicents. [lodarvua ypoanizauis npuseodums
0o piskozo sbinvuenns uucia HC. IIpu ypomy, susieiena menoenyis 00 amenuuenns pusukie sazubeni 6id noxcemi
npU 3MEHUEeHHT WITLHOCMI HacelenHs ma 30iventi piets ypoanizauii euwe 67 %.

E¢pexm ckopouenns ypasaugocmi Micbkozo HACeAeH s, KPiM 0eM0ZpaAPiun020 YUHHUKA, N06 A3anull i3 3abesne-
UEHHSAM MICTN SHAUHUMU LI0OCOKUMU, MEXHIYHUMU | MAMEPIANOHUMU DECYPCAMU.

3aedsxu euseienum Kopersyism demozpagiunux i ypoanizauiunux Qaxmopie 3 OUHAMIKOW NPOseis NONCexH
3a0e3neuyemnpCst MONCIUBICIL PO3POOKU 3aX00i6 3 MOHIMOPUHLY, nonepedicenns i Jikeidayii Hacaiokie noxcexc 6
Hacenenux nynkmax. Pusux-opienmosana cmpamezisi npomuoii noxcexcam mae Oymu 3acmoco8Ha 8 Uiliax 3axucmy
J00etl i Matina 6 Paionax nideuULeHOT WiIbHOCTT HACENCHHSL.

Kmwouosi cnosa: ypoanisayiini npouecu, exonoziuna 6e3nexa, Ha036UUaina CUmyayis, NONCEHcAa MexXHOZEHHO20
NOX00NCEHHSL, PUSUK HACCLCHHIO.

Vasiutynska K.,
Barhashev S.

1. Introduction changes in the environment and significantly affect the

acuteness of emergencies (ES). Urbanization affects the
aggravation of man-caused hazards in cities through the
numerous ecological problems associated with environmental

Modern urbanization processes cover the whole territory
of Ukraine, determine the absolute majority of destructive
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