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30ipauk pomoBigeld XV MixHapoIHOI HayKOBO-MeTOAMUHOI KoH(epeHuii Hamionans-
HOTO TEXHIYHOTO YHIBEPCHTETY ‘“XapKiBCHKHU MOJITEXHIYHUN THCTUTYT Ta MIKHApPOIHOI
HayKoBOi1 kKoH(epeHIii €Bponeiickkoi Acoriamii Hayk 3 6e3neku (EAS) «bE3IIEKA JIIO-
JUHU Y CYYACHUX YMOBAX», 7 — 8 rtpyaus 2023 p., HTY «XIll»,~ Xapkis, 2023. —
200 c.

VY 30ipHUKY HaBOJSATHCS TE€3H JOTOBiAeH HAYKOBIIiB, BUKJIaJauiB, CTyAeHTIB 1 — 3-ro pi-
BHIB HaBUaHHS Ta iHIMX ()axiBIliB, SKi MPAIOIOTh Ta HABYAIOTHCS 3 OE3MEKH KHUTTA Ta 370-
POB'sL TIOUHMU.

Marepianu KoH(epeHLii BUCBITIIOIOTH MPoOIeMU O€3MEeKH KUTTEAISUIBHOCT] JIIOINHH.
YyacHUKM MDKHapOJHOI KOH(eEpeHIIi y CBOIX JOMOBIASX TOPKAJIWCh MUTaHb, SKI 3apa3 €
HaWO1IBII aKTYaTbHUMU JIJIS JIFOJICH: TMTaHHS O0€3TeKH HACEJICHHs 1] Yac BIMHU Ta BIHCHKO-
BHX omnepariiii B YKpaiHi, 30epexxeHHs KUTTS Ta 30POB's JIIOJAeH y TWIYy Ta Ha PpoHTI, 3a0€3-
MEYCHHS KUTTS Ta YMOB NMPOKUBAHHS MEPEMIIIICHUX 0C10; MUTAHHS TEXHOTCHHHUX HEOE3IeK,
CUIBCHKOTO TOCIIO/IapPCTBA, TPAHCIIOPTY Ta JOBKLLIA, Y IOMOBIASX PO3IISHYTO CydacHI TeX-
HOJIOT11, TIOB'AI3aH1 13 3aXMCTOM HPUPOAM Ta JIOAMHHU, POJIb 1HPOPMALIHHUX Ta €KCIEPTHUX
CUCTEM Yy BUPIIICHHI TUTaHHS O€3MEeKU KUTTEAISUIbHOCTI. HaykoBi gomoBizi, HaBeaeHi y 30i-
PHHUKY, MOXYTh OyTH KOPUCHUMM JJIsl BUYCHUX, BUKJIAZa4yiB BY3iB, aCIHipaHTIB, CTYIEHTIB Ta
CIIyXadJiB KypCiB IiIBHIICHHS KBaJi(ikartii.

The book presented scientific theses of scientists, teachers, students of the 1st - 3rd
degrees of education and other specialists who work and study on the issues of life safety and
human health.

The materials of the conference highlight the problems of human life safety. In their
reports, the participants of the international conference raised issues that are currently the
most urgent for people: the issue of public safety during the war and hostilities in Ukraine, the
preservation of life and health of people in the rear and at the front, ensuring the life and
living conditions of displaced persons; issues of man-made hazards, agriculture, transport and
the environment. The reports consider modern technologies related to the protection of nature
and people, the role of information and expert systems in solving life safety issues. The
scientific reports presented in the collection can be useful to scientists, university teachers,
graduate students, students and students of advanced training courses.

Cmammi OpyKyIomuvcs y asmopcobKiti pedaxkyii i 8i0nogionicms 3a ix pedacy8anHs He-
cymov agmopu. Opekomimem KoHpepenyii npemensii 3 ybo2o npueoody He NPUUMAE.

Articles published in author’s edition and responsibility for editing them are the
authors. Organizing Committee does not accept claims on this matter.

30ipHUK cTaTel yIOPAIKYBAIH : bepesynpkuii B. B.
Ineinceka O. L.
BinmosinanbHuii 32 BUITYCK: bepesyubkuii B. B.
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OI'JIAN

aonosizeil XV-i MiZkHapoaHOI HayKoBO-MeToAN4YHOI KOHpepenuii HTY “XIII” Tta
Mixunapoanoi koHpepennii EAS «be3neka JIOAUHN y Cy4aCHUX YMOBax»

Ha xondepeHniiiro 0yno nogano noxHaa 92 Te3 A0NOBiaeH, 3 KUTBKICTIO y4acHUKIB — 190.

binpma gactuHa fomoBimelt Oyira MpHUCBIYCHHS Oe3MeIll KUTTEMISIILHOCTI MM Jac BIWHH Ta
BiliCEKOBHUX OTICpaIliii.

V nomogizi «/lepkaBHa mporpamMa 3MEHIICHHs HACTIIKIB BIHHU Ta MOKPAIIECHHS 3I0POB'S iHBa-
niniB» (bepesyupkuii B.B. — Ykpaina, Puta Xanine - lopaanis), po3risaaioTsCsl HarajibHi JepiKaBHI
MPOEKTH MPOTpaM I[OJI0 3MEHIIICHHS HACTIJIKIB BifHU Ta MOKPAIIEHHS 3/J0POB’S iHBATIAiB. AKTyallb-
HICTPh ITLOTO MUTAaHHS Hecmaaae Bxke Oimbine 10 pokiB B YKpaiHi, a 3apa3 3pocTae depe3 BiviHy. Y 10-
noBigi «CydvacHi TexHOJOT1l BeACHHS iH(POPMAaUifHO-TICHXOJIOTIYHUX BiifH TOTaNiTApHUMHU PEKUMa-
mm» (Llikanocekuii B. JI., Porte C. B., Bomnontup A.B. — YkpaiHna) po3riissHyTi OCHOBHI CydacHi
TEXHOJIOT1l, $IKi BUKOPUCTOBYIOTbCSI TOTANITAPHUMH DPEXHUMaMH Ui BeAeHHS iH(opMamiiHO-
NICUXOJIOTIYHUX BiiH. ABTOpU BKa3ylOTh, IO OCTaHHI JOCSTHEHHS HU(PPOBOI €moxH, Bix miuardopm
COITIATBHUX MEPEXK 0 MITYIHOTO 1HTEIEKTY, MAl0Th 3JI0YMHIIIM HOBI TIOTYXHI 1 €eKTHUBHI iHCTpyMe-
HTH. Y gonosigi «3actocysanns [1K «JIIPA-CAIIP» mis MonentoBaHHS IPOrpecylodoro o0OBaIeHHsD»
(ITypnenko P.P., Otpomr FO.A. — YkpaiHna), po3rIsSHYTO SBHILE MPOrPECyOYOro 0OBaJCHHS IIPH IO~
JKexX1 Ta BUOYyxXy. [list MosiemfoBaHHSI 3aIIpOIIOHOBAHO BUKOPUCTAHHS IIporpamMHoro 3abesmeueHss JII-
PA-CAIIP. V nonosiai «®opMyBaHHS KyJIbTypH JTOHOPCTBA KPOBI, SIK €EMEHTY O€3MEeKH >KUTTEMis-
neHOCTI» (ITopTsiako T.M. — Ykpaina), HaBeAcHO OOTPYHTYBaHHS HEOOXITHOCTI Ta CHCTEMHOTO ITiTXO0-
Jly 10 TOHOPCTBA KPOBIi Ta il KOMIOHEHTIB. Y momoBii «JlociimpkeHHsT 0cOONIMBOCTEH TYMaHITaApHOTO
pO3MiHyBaHHS B pamiamiiHo 3a0pymaHeHid MmictieBocTi» (Crpinens B.M., Crenmanuyk C.O. — Ykpaina)
HaBEJICHO PE3yIbTaTH EKCIIEPUMEHTAIBHUX JOCITIHKEHb 0COOMUBOCTEH T'yMaHITAPHOTO PO3MIHYBaHHS
B pafiauiiiHo 3a0pynHEeHii MiCIIEBOCTI MOBHHHI BUKOPUCTOBYBATUCH HE TUTBKH JAJISI MOJAJIBIIOTO BUKO-
pHUCTaHHS ITiJT 9ac iMiTamiiaoro moaentoBanus fiit canepis JJCHC, ane i mis oOrpyHTYBaHHS KOHKpE-
THUX ONEPATUBHO-TAKTUYHHUX PEKOMCHMAIIH, HANPHUKIAJ, MO0 BUOOPY 3aco0iB iHAMBIIyaThLHOTO
3aXUCTY MIPOTEXHHKIB. Y JOMOBiAl «3HAUEHHS SKICHOTO HABYAHHS CTYACHTIB JUId €(DEKTUBHUX [l B
yMOBax Ham3Bu4aitHoi cutyartii» (AuTomenkoB P.B., Jlsmenko I.A., UepennroB .A. — Ykpaina), 00-
IPYHTOBAaHO 3HAYCHHS SKOCTI BUBYCHHS AUCIMIUTIH HampsMy "IHMBiIbHA Oe3meka’ y 3aKiagax BHIIOL
OCBITH JuIst ¢(DEKTUBHUX Mifi B yMOBaX HaI3BHUYAHMX CHUTyauiid. Y momoBimi «Pe3ynabratd oHIaliH-
onutyBaHHs KypcaHTiB HAHI'Y mono eexruBHOCTI BUBUCHHS O€3MEKOBUX AUCLUILTIH B YMOBax BO-
enHoro ctany» (Januenko FO.M. — Vkpaina) noka3zano, o ais Oinemocti 3100yBauiB (88 %) nucta-
HI[Ii{HE HABYAHHS € MOBHICTIO NMpUHHATHUM. [Ipu 1ipomy Oinbmie 80 % omuTyBaHHMX 3a3HAYMIIH, IO B
TakoMy (opMaTi BUBYCHHS OC3MEKOBHUX AUCLMILIIH € [iKaBUM Ta e()eKTHBHUM. Y JomoBini «Baxinse
3HAUEHHS HABYAHHS 3 OXOPOHI Iparli Iy OE3MeKH KUTTA Ta 300poB's moauan» (JIto FOim3ons — Ki-
taif, €sTymenko H. C.— Ykpaina) OOrpyHTOBaHO JONUIBEHICTE HABYAHHS 3 OXOPOHH TIparli , ke € ede-
KTUBHMM 1HCTPYMEHTOM IJIsl TIOKpAIIEHHS 3HAaHb CHIBPOOITHHKIB y Taily3i Oe3leKd Ta PO3BUTKY ix
HaBHYOK Oe3meku. BigoOpaskeHO BaKIIMBICTh ITOKPAIICHHS CHUTYaIlil 3 O€3IIeK0I0 Ha MiATPUEMCTBAX 3a
JIOTIOMOTOI0 HaBYaHHS 3 OXOPOHH Mpali. ¥ pomnoBiai «Oco0nrBOCTI BCTAHOBICHHS 33 €BPOCTaHAAPTOM
KJIaciB Ta po3MipiB BUOyXOHEOE3MEUHNX 30H Ha TIPHUKIAAI HACOCHOI cTaHIlii HadTompoaykrie» (O. B.
KymakoB — Ykpaina) HaBemeHO OCOOTMBOCTI BCTAHOBJICHHS KJIAciB Ta PO3MipiB BHOYXOHEOE3IIETHIX
30H MPH 3aCTOCYBaHHI cTaHAApTiB MiKHApOAHOI €NEKTPOTEXHIUHOI KoMicii. 3aJie’KHO BiJl YMOB BEH-
THJISILIT MOXKE yTBOpIOBaTHCS abo BUOyxoHeOe3meyHa 30Ha kiacy 1, abo BuOyxoHeOe3euHa 30Ha Kiia-
cy 2, abo BuOyxoHeOe3eyHa 30Ha B3araii He YTBOPIOETHCA.

VY koH(pepeH il mpUHHAIN ydacTh (axiBIl 3 OXOPOHM Ipalli, €KOJOrii, IUBIIBHOTO 3aXUCTy—
Bukimanadi BH3, acipantu, MaricTpu Ta cTyaeHTH 3 YKpainu, lopmanii ta Kiraro.



REVIEW
reports of the 15th international scientific and methodical conference of NTU "KhPI" and
EAS international conference "Human safety in modern conditions"
More than 92 abstracts of reports were submitted to the conference, with 190 participants.
Most of the reports were devoted to life safety during war and military operations.

In the report "State program to reduce the consequences of war and improve the health of the dis-
abled" (V.V. Berezutskyi - Ukraine, Rita Khalil - Jordan), urgent state projects of programs to reduce
the consequences of war and improve the health of the disabled are considered. The relevance of this
issue has not decreased for more than 10 years in Ukraine, and now it is increasing due to the war. The
report "Modern technologies for waging information and psychological warfare by totalitarian re-
gimes" (V. L. Tsykanovsky, S. V. Rotte, A. V. Volontyr - Ukraine) discusses the main modern tech-
nologies used by totalitarian regimes for waging information and psychological warfare. The authors
point out that recent advances in the digital age, from social media platforms to artificial intelligence,
are giving criminals new powerful and effective tools. In the report "Application of PC "LIRA-SAPR"
for modeling progressive collapse" (Purdenko R.R., Otrosh Yu.A. - Ukraine), the phenomenon of pro-
gressive collapse during fire and explosion is considered. It is proposed to use LIRA-CAD software
for modeling. In the report "Formation of the blood donation culture as an element of life safety”
(T.M. Portyanko - Ukraine), the rationale for the necessity and systemic approach to blood donation
and its components is provided. In the report "Study of the peculiarities of humanitarian demining in a
radiation-contaminated area" (Strilets V.M., Stepanchuk S.O. - Ukraine) the results of experimental
studies of the characteristics of humanitarian demining in a radiation-contaminated area are given.
They should be used not only for further use during simulation modeling of actions sappers of the
State Emergency Service, but also to substantiate specific operational and tactical recommendations,
for example, regarding the choice of personal protective equipment for pyrotechnics. In the report
"The importance of high-quality education of students for effective actions in emergency situations"
(Antoshchenkov R.V., Lyashenko G.A., Cherepnyov [.A. - Ukraine), the importance of the quality of
studying the disciplines of "civil security" in higher education institutions is substantiated education
for effective actions in emergency situations. The report "Results of an online survey of NANG cadets
regarding the effectiveness of studying security disciplines under martial law" (Y.M. Danchenko -
Ukraine) shows that for the majority of applicants (88%) distance learning is completely acceptable.
At the same time, more than 80% of respondents noted that in this format, studying security discip-
lines is interesting and effective. In the report "The importance of occupational safety training for the
safety of life and human health" (Liu Yujun - China, N. S. Yevtushenko - Ukraine) the feasibility of
occupational safety training, which is an effective tool for improving the knowledge of employees in
the field of safety, is substantiated and developing their safety skills. The importance of improving the
safety situation at enterprises with the help of labor protection training is shown. The report "Peculiari-
ties of establishing the classes and sizes of explosive zones according to the European standard on the
example of a petroleum product pumping station" (O.V. Kulakov - Ukraine) provides the specifics of
establishing the classes and sizes of explosive zones when applying the standards of the International
Electro-technical Commission. Depending on the ventilation conditions, either an explosive zone of
class 1 or an explosive zone of class 2 can be formed, or no explosive zone is formed at all.

Specialists in labor protection, ecology, and civil protection took part in the conference - univer-
sity teachers, graduate students, masters and students from Ukraine, Jordan and China.
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ANALYSIS OF COMPLEX ENVIRONMENTAL PROTECTION TECHNOLOGIES
AGAINST THE INFLUENCE OF DIESEL RICE OF EMERGENCY AND RESCUE
EQUIPMENT

AHAJII3 TEXHOJIOTTA KOMILIEKCHOTI'O 3AXHUCTY JOBKIJLJIS BIJI
BILIUBY JU3EJBLHUX B3 ABAPIHO-PSITYBAJIbHOI TEXHIKH

Kondratenko O.M., DSc, Associate Professor, Professor of the Departmentl,
"Krasnov V.A., MSc, Adjunct of the Department (11 Level of Education)’,
Semikin V.M., Leading Engineer of the Departmentz

'National University of Civil Defence of Ukraine of SES of Ukraine, Kharkiv,
?A.M. Pidgorny Institute for Mechanical Engineering Problems of NAS of Ukraine, Kharkiv

AnoTtauisi. OOrpyHTOBaHO OIIIBHICTE PO3POOKH KOMIUIEKCHOI TEXHOJOTII 3aXHCTy
HaBKOJIMIIIHBOTO CEPEIOBHINA JJISi 3aXMCTYy KOMIIOHEHTIB JOBKULIS BiJ] BIUIUBY €HEProycTa-
HOBOK 3 nopurHesumu J1B3.

KirouoBi cioBa: exojoriyaa 0Oe3reka, TEXHOJOrIl 3aXHCTy HaBKOJUIITHBOTO CEpeIo-
BUIIIA, TIOPITHEB1 JIBUTYHU BHYTPIIIHBOTO 3TOPSHHS, €HEPrOYCTAHOBKH, PIAUHHUN (DUIBTP
TBEPAUX YaCTUHOK.

Annotation. Feasibility of developing a complex environmental protection technology
to protect environmental components from the impact of power plants with reciprocating ICE
is substantiated.

Keywords: environmental safety, environmental protection technologies, internal com-
bustion reciprocating engines, power plants, liquid particulate matter filter.

Introduction and relevance of the study. Reciprocating internal combustion engines

(RICE), in particular diesel engines, are one of the main sources of atmospheric air pollution
as a component of the natural environment, i.e., a factor in the level of ecological safety (ES)
indicators. In places of accumulation or long-term operation in stationary mode of power
plants (PP) with diesel RICE — motor vehicles or special equipment, in particular emergency
and rescue vehicles (ERV), which are in operation by units of the State Emergency Service of
Ukraine with RICE engines in limited spaces (quarries, mines, test stations, etc.), this problem
becomes one of the most important and requires the development of appropriate environmen-
tal protection technologies (EPT) and their executive devices, in particular — particulate matter
filters (DPF), which remove particulate matters (PM) — dispersed phase from the flow of ex-
haust gases (EG) of diesel engines (aerosol) [1]. However, according to the classification of
environmental hazard factors, the source of which is the diesel engine as part of the PP, deve-
loped in [1], no less significant are the emission of nitrogen oxides NOy, exhaust noise and
thermal pollution of the atmospheric air by the EG flow. In this case, an innovative approach
will be the development of executive devices of EPT, which are capable of exerting a comp-

lex effect on the flow of EG of diesel RICE and bringing the values of several indicators of
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the ES level at once to the legally established standards — UNECE Regulations. There is a di-
esel DPF with a liquid working body, the design of which was developed at the A.M. Pidgor-
ny Institute of Mechanical Engineering Problems of NAS of Ukraine [2], and will be im-
proved and adapted to the needs of the SES of Ukraine when they perform their tasks in war-
time and during the period of post-war reconstruction of the country [3].

Presentation of the main research material. From the analysis of literary sources, the

results of which are presented in [1], it was established that several methods of EG purificati-
on from NOy are used: oxidation-sorption, non-catalytic reduction, catalytic reduction, denit-
ration of EG using radiation. The analysis of the existing methods of neutralization of nitro-
gen oxides showed that the methods of catalytic reduction of NOy to elemental nitrogen be-
came the most widespread. Indeed, this method provides a high degree of purification at high
volumetric velocities of the EG being purified. At the same time, there is no need to dispose
of the reaction products. However, there are a number of factors that prevent the widespread
use of catalytic methods of NOy neutralization in diesel EG. The method of liquid neutralliza-
tion of EG in comparison with those listed above is the simplest and most economical method
of physico-chemical influence on EG of diesel RICE.

Conclusions. The results of studies on the analysis of literary sources regarding the re-
levance of creating a complex EPT against the negative impact of PP with diesel RICE, in-
cluding ERV and special equipment as part of the units of the SES of Ukraine, which will be
assigned a wide range of tasks both in wartime and in the period of post-war reconstruction
countries, on the basis of improved executive devices, in particular, the DPF with a liquid
working body, the following points of conclusions can be highlighted. The choice of the me-
thod of neutralization of nitrogen oxides in the EG of diesel RICE significantly depends on
the operating conditions and specific requirements for the degree of neutralization of the EG.
For diesel RICE operating in stationary conditions, a simple, economical and quite effective
method of liquid neutralization can be used. The degree of liquid neutralization of NOy de-
pends both on the chemical composition of the solution and on the volume velocity of EG in
the device. The most promising for diesel RICE operating in stationary conditions is the me-
thod of liquid NOy neutralization using ozone.
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