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SECTION 1
ADVANCED MATERIALS TO ENSURE FIRE,
INDUSTRIAL AND ENVIRONMENTAL SAFETY
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S.G. Aksenov, RM. Yapparov, EV. Popovich

SOME DESIGN SOLUTIONS TO INCREASE THE RELIABILITY
OF INTERNAL FIRE PIPES

The articlediscusses existing systems of internal-fighting water supply systems. Their
design features, technical characteristics and operating principles are analyzed. Based on the results
obtained, new design solutions were proposed aimed at improving theltgphof functioning of
the internal firefighting water supply system, and the use of new materials to ensure the reliability
of fire-fighting systems was justified.
Keywords: fire safety; internal fire water supply; classification; kincsjstructive écisions;
flaws; increasing efficiency; reliability.
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V. G. Bukina, I. V. Bagazhkov

FEATURES OF THE PRODUCTION OF FIREMAN'S HELMETS
AND HELMETS

The features of the production of a fire helmet, the selection and selechoaterials, the
shape of the headdress are considered. The trend in the choice of polymer material for their production
is analyzed.
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The paper considers such type of fire hazardous emergency situation in the work of electrical
installations as overheating of contacts and contact connections, analyzes the main existirggy method
of prevention of fires caused by this fault, considers the advantages and disadvantages of each
method.
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MODERN MATERIALS FOR FIRE SAFETY
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are used for this, and substantiates the relevance of this research. The results obtained during the study
were analyzed.
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FEATURES OF FIGHTING NATURAL FIRES BY RESCUE MILITARY
FORMATIONS OF THE EMERCOM OF RUSSIA IN CONDITIONS
OF MILITARY CONFLICT

The article examines tigpecifics of performing tasks by rescue military units of the Ministry
of Emergency Situations of Russia to extinguish natural fires in conditions of a military conflict.

Keywords: organization of extinguishing natural fireprotection of personnglrescue
military units military conflict, specialized equipment.
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[. N. Gubaidullin, S. G. Aksenov, I. N. Gubaidullina

ON THE ISSUE OF SAFETY AT MARINE INDUSTRIAL FACILITIES

Offshore platforms are located at a great distance from land, which makes it difficult for the
fire services to intervene promptly, therefore, thewn fire extinguishing equipment and an
independent fire protection system play a key role in ensuring safety.

Keywords: offshore platformssafety emergencyevacuation.
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E. Yu. Dasheev, Zh. F. Gesse, D. G. Snegirev, T. V. Frolova

QUESTION OF APPLICATION OF COMPOSITIONS BASED ON ORGANIC
COMPOUNDS TO REDUCE THE FIRE DANGER OF WOOD

The possibilities of using compositions based on orgasmgpounds to reduce the fire danger
of wood are consideredt is noted that this questiorequires further theoretical study and
experimental research.

Keywords: wood wood materialsfire danger.
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N. I. Egorova, A. |. Trubilko, L. V. Medvedeva

THE METHOD OF VISUALIZING THE POLARIZATION PHENOMENON
ON LABORATORY AND PRACTICAL WORKING IN PHYSICS

The method of visualizing thgolarization phenomenon on laboratory and practical working
i n optical physics i s di scussed. The aut hor
personification education of students.

Keyworld: polarization phenomenairtual laboratory and practicalorking; personification
education.
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I. A. Zelinskaya, M. V. Tyudesheva, M. V. Suyasova, |. V. Zemskov

MODIFICATION OF FIRE -PROOF BLANKETS TO ELIMINATE
THE BURNI NG OF A MODEL BURNI NG CLASS nE

The results of experimental studies of the performance characteristics -oétdirgant
blankets modified with carbon nanostructures under extinguishing corditom f a mo d e | c
fire are presented. The main mechanisms for extinguishing the flame of flammable liquids under
conditions of changes in the characteristics of materials in the composition of the bedspreads have
been determined.

Keywords: fire-retardant blanketsastrdens dextrirt flammable liquid
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The article discusses the main activities of the enterprise, and also analyzes the requirements
for storing fuels and lubricants.
Keywords: activity; oil; flammability; liquid hydrocarbons.
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A. V. Kiprya, Y. V. MnuskinV. V. Khazipova, Y. V. Mnuskina

OPTIMISATION OF FLAM E RETARDANT FORMULAT IONS
FOR THE TREATMENT OF SURFACE TREATMENT
OF COMBUSTIBLE MATER IALS

The paper analyses tliermulations of fire retardant compositions based on liquid glass.
Liquid glass, in combination with additional components, has unique properties that allow to
significantly increase the fire resistance of wood surfaces. An example of fire retardang coatin
compositions and its effect on the fire resistance of pine wood is given.

Keywords: fire resistance; fire retardant; liquid glass; trisodium phosphate; intercalated
graphite; formulation
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V. S.Kiseleva, YuA. Voitichuk, A. V. Ivanov

JUSTIFICATION OF THE APPLICATION OF THE PARAMETERS
OF PROTECTIVE SCREENS OF FIRE PROTECTION SYSTEMS
AT FACILITIES WITH THE CIRCULATION

OF PETROLEUM PRODUCTS

The substantiation of the parameters of protective screens is given based on the results of
modeling the dynamics of fire hazards in tigyroSine environment at a typical facility with the
circulation of petroleum products. It is concluded that protestveens can reduce heat flow, reduce
the risk of fire spreading to neighboring facilities

Keywords: PyroSim integrated field modelfire hazards thermal protectionpetroleum
products
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V. S. Konovalova, E. S. Promzeley& B. Strokin,A. A. Galtsev

THE EFFECT OF A COMBINED ADDITIVE TO PREVENT CONCRETE
BIOCORROSION ON THE PHYSICO -MECHANICAL PROPERTIES
OF CEMENT STONE

To prevent biofouling and biodegradation of concrete, it is proposed to introduce calcium
stearatepotassium nitrate and zinc oxide nanoparticles into the cement mixture in an amount of
0.5wt. % of each substance. The developed combined additive increases strength, reduces porosity
and water absorption, and increases the density of cement stone.

Keywords: biocorrosion of concretéungicidal additive biocidal additive concrete strength
concrete porosityconcrete water absorptipooncrete density.
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INVESTIGATION OF THE IMPACT STRENGTH OF POLYAMIDE
AND REINFORCED PARTS BASED ON IT

The article discusses approaches to evaluating the mechanuipalties of polyamidbased
samples. To strengthen the materials, impregnation of materials with different filling densities of
materials with epoxy resin and polyvinyl acetate is proposed. The results of a study of the impact
strength of the obtained kmosites on impact strength are presented. The samples obtained by
printing on a 3D printer have the maximum impact strength by placing adsgylayer deposition
along the sample, and a characteristic feature is observed when reinforcing plastic ywtéar pol
binders.

Keywords: plastic; 3D printing; impact strength; polyamide; composite material; reinforced
plastic.
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PROBLEMATIC ISSUES OF CHEMICAL FINISHING OF TEXTILES IN
THE PROCESS OF ITS FIRE PROTECTION

Most textile materials that haveot undergone flame retardant treatment are flammable and
combustible. The paper presents the results of a study related to the use of Pyrovatex CP flame
retardant applied to linen fabric in order to give it flame retardant properties. The amount of
formaldehyde released at the stage of thermofixation of the drug and the residual formaldehyde
content on the tissue after washing were determined.

Keywords: textile fire protection, combustibility, flame retardant, flammability, heat
treatment, formaldehyde
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easily removable structures. The requirememtstructures, their features, the principle of operation
are described, and a schedule for changing the pressure in the room during an explosion is provided.
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A.l. Larina, S.V. Natareev

APPLICATION OF ION EXCHANGE METHODS
FOR WATER PURIFICATION IN EMERGENCY SITUATIONS

The work is devoted to the study of iemchange processes in a conical apparatus with a
suspended ionite layer. The promise of using the ion exchamgessfor water purification in
emergency situations has been shown.

Keywords: ion exchangeapparatus with a suspended ionite layer
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ASSESSMENT OF THE CONDITION OF ATMOSPHERIC AIR IN THE
AREA OF THE HIGHWAY ON ST. OGNEBORTSEV IVANOVO

The article presents the results of a study of the degree of atmospheric air pollution by carbon
monoxide emitted by motor vehicles in the area of a children's playground. It is shown that the
environmental situation (air pollution with carbon monoxidaghmarea of the children's playground
located on the stre€gnebortsev in lvanovo, not favorable.
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T. V. Pashkova, A. |. Alexandrov

1

ON THE POSSIBILITY OF USING FILMS OF LIQUID CRYSTAL
COPOLYMERS BASED ON SOME PHENYLBENZOATES
AND BIPHENYLS AS ELEMENTS OF PYROELECTRIC SENSORS

Spectral and electronographic studies of thin films based on mixtures of chiral biphenyl and
achiral phenyl benzoate polymerized by ultraviolet radiation have been carried out. It has been
established that these films have the structure of films obtaynddgmsition based on liquid crystal
copolymers based on these monomers. Films containing biphenyl form ferroelectric phases, and may
have pyroelectric properties. Therefore, such films can be used as active elements of pyroelectric
Sensors.

Keywords: liquid crystal copolymers, phenylbenzoates, biphenyls, ferroelectric phases, UV
polymerization, spectral analysis, electronography, pyroelectric sensors.
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A. S. Pospelov, I. I. Sazhj T. G. Shikova, S. A. Smirnov

MODIFICATION OF POLYVINYLIDENE FLUORIDE FILMS
IN A DC GLOW DISCHARGE

The results of a studyf the effect of oxygen and argon plasma treatment on the topology,
chemical composition and wettability of polyvinylidene fluoride (PVDF) films are presented. It is
shown that plasma exposure leads to the formation of oxygaaining functional groupsiouble
bonds, polymer degradation and an increase in surface roughness.

Keywords: polyvinylidene fluoride PVDF, plasma polymer modification roughness
wettability.
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A. A. Ryabikov, S. V. Natareev

ION EXCHANGE SORPTION OF COPPER IONS
IN THE NON-STATIONARY MODE OF OPERATION
OF THE CONTINUOUS-ACTING APPARATUS

The paper considers the transient modes of operation of a contiactoug apparatus during
ion exchange sorjan of copper ions on sulfonic acid cationite K&B. The description of the
laboratory installation and the principle of its operation are given. During the experimental studies,
the patterns of ion exchange in the transient mode of operation were deVéa®utput curves have
been removed. The data obtained are necessary for the development of an analytical mathematical
model that allows us to describe the real ion exchange process.

Keywords: ion exchanggtransient procesgapacitive device with a stirrer
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D. A. Tarasova, AL. Nikiforov, I. A. Legkova

COAPE-CAPE WITH LUMINOPHOR COATING
AS A SIGNAL VISUALIZATION MEANS: FIELD OF APPLICATION
AND EVALUATION OF EFFECTIVENESS

The article presents the development of a-tisal signaling devicea raincoat, which protects
from bad weather conditions, hypothermia and allows you to visualize the location of a person, which
helps search and rescue seegi to carry out their activities more quickly; The radiation efficiency
was assessed depending on the color of the reflective metallized coating of the substrate.
Keywords: signaling devicgvisualization phosphorssearch and rescue operations.
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A. A. TretyakovV. V. Papyrin, A.A. Tsoi

RESEARCH ON THE DEVELOPMENT AND INTEGRATED SECURITY
OF THE ARCTIC ZONE IN THE STRUCTURE OF THE MINISTRY
OF EMERGENCY SITUATIONS OF RUSSIA

The article considers approaches to assessing the current state of the Arctic zone and the
prospects for its further sustainable and integrated development, ways and methods of implementing
tasks aimed at the process of its formation, taking into account Russia's strategic interests in this
region. The article analyzes the activities of the Migistr Emergency Situations of Russia in the
system of ensuring national security in the Arctic, the specifics of its interaction with other agencies
to improve the system of monitoring and forecasting of natural anehmadie emergencies.

Keywords: Arctic; resourcesdevelopmentnational security Arctic zone of the Russian
FederationMinistry of Emergency Situations of Russia.
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POLYVINYLIDENE FLUORIDE AS A PROMISING MATERIAL
FOR THE DEVELOPMENTOF PYROELECTRIC SENSORS

The structural features of the structure of polyvinylidene fluoride and their relationship with
the pyroelectric properties of this material are considered. The advantages of film polymer materials
for constructing pyroelectric sensors are shown. The pasgitilusing atomic force microscopy to
determine the polarization parameters of thin films of polyvinylidene fluoride has been demonstrated.

Keywords: pyroelectric effect; electretes; polymer films; atomic force microscopy.

EmMsdzsHStses R. J., MsdzsHSCteoO 1. 1., o¢dtsndds ¢. |
109



revsreuvl 1130 1ouvsRrR R I Jrot a1 dur ey
Yt JaJrf3 R prtuelrsuvRrI3 Ruwf [ J)oLRE

dotc] 3 dedlztsy dzj CSlstedyj MSdj Mmj demtster H dzw
sB ZOH OIs! dmMCdzt ydlilsj dz dets o " MsCts2 yYykomlsodl
BOdzr d3 otcj d3j dzj d3 o sMMIsOdetso dzj dedw § smdzj Isj
dmMf sdz L zs Ismqw © HOIYdS Or o maddEfSC detsjoL jtdfdO'm di
mMdMmisj] GZOr dBsdzdlssteddzc © L Olskr Odzedw § dzOd3j dzd
stse j dzdets s+ & H O dzdz" ~ mMj deMsteseo wWeodzw jIsmw
B e yOded & § zOBJ dA0 o y,d OY ©OF fisflzj yBo O M OW Ists
dMmssyded S s H&GHBIzUzd JdeW e OStOMdzr =« Md MisJ d3C

J shdats o § ftocddydf © HJj2Mse W f et dzj
fdtotst dzj Slstcd YW X stcyyj Heow t©j OCydw d&0OlIs

Isj i3 j cOlskzter . 1 dqtetst dzj SIsdyj Mmlseats B dzOtclzy d
BOIs jdmjd © fI]tSHJtG)|Oth3 MY tsdzls ©dzdzlz & d dzd L O
otsL dzd C O h 28 9 twjLEzd sOIsy dZzOodzd ydw o Mmls
[JHddd3 dL dzeOdBtsdzj j fjtemf jSIsdodsr » f dJtetsi dzj
weodw jlsimw toodzdoddeddzdH j deW ststedH fifadIMmYa O
Bsdzj j dzdLCOW Mmktddsilks! HOkEsSEs {§tdddj:
COydmisej Odz IsjtedzOlsdor CdtOBBdud MEdd3 My
( yd tc GlasfiEO®mdzOls Mo d By.0 [POERAW ,HdY) ) € st q’u;fn(l
fsdzddzj ese HtodotsHdIE €W lquLﬂgﬂzc;dzlsulsg’tsSdqu 5G t
zOf tow ¥ J dzd © HefMisOlstsydzs 9 j dzd €, dzj MBS st W
fdtetst dzj Slstedyj M< dJ leiwwqucudzlsf [ 1] .

111 A ftoj HMIsOo dzw j Is s 52 ljtsdzq’d34'ts f
CtedMmMsOdzdzd yj MSs2 d OdststeW dets?2 W OIMsElT Iskztg
Vlran di3jsls MezRBOtds § HJY sdz' dz" j BSd3j dals’
His 1 dzj Ctosf sdzsy dlsj dz' detsé s o SHBSEKGESHO (ted ).
Hdy sdzd ofmjr HBOCtosdBsdzj Szdz or Mstetsd Is 9 H
(edfg) tBEOLjY BHjle dQYLEEE st dzj Clsted yJ f
M st jdz ftocswodzWIs! Moats2Mlsoa O BOCtsME s d1

it dMuelskikzCIsEO f 5dzd
Vlra (0) d stdjdsc
Lojdz jo o fdwtdL ts

XA
vV +E
\i\
\X\

B )

RLEYjdd] StdmlsOodzdadyi més? MisttkClsizt’ ]
tcOL dzd ydzr = f tsdzd dizsteW 59 , Is. J . U, b, 2, U
LOQoadMmMddismisd tls EMmdzse d 2 Qtec[fr]lsOdzdqu oydd |

110



toryreddtefrir3c fovrtrROJ 3 rfc a8yl RC
Yt df3zfrands R CsffJdrRY[rEs E Jr1 1 our H
W 0 WD @
[ dzsc sy d dzj dzdz j %f P3P RLRL R
tcOL dzd ydz' = Cted Mis ( —S S G
V1l A tedfif s€20dzd , -dyuik @ @000 90 @ y
woLTr ftcj HNlsOo dzw ¥ I a-phase (TGTG")
di O dr [zdzd & Odz'-WdDL
dd3j jls @s@;gzdwa@d{iiéigjgﬁi;gikfg
sdf O -68OAHTGCTG)
Ols s d3" F d H B-phase (TTT)
fssyd ted Hdzs dz0 € O>
d weo dzWw j Isiygw G
Is§ Bt H d dzO B yd ME 2
W oL 52, ) Ists - @y
Hi sdzmistedtelz § Is fn ——
H du— ts dz! er 2 d313 d3cj dZIS \'-phasc(T3(xT3(x).
wyuj2¢Ck ) 1O d3r td®. mddduj meow f
o dLstdfShedyntoc SEls Shdbod = ¥

sted Mmls ©Odzdzd y dets iy Is ftesds’ M dzj dedd' e SOBEGSIQILIS
Otc! Jieso Ols! Mw 9o L OodMmd d3ts fihs dH t80s7[0dk ] Is s H @z t
lr A 9 Bhdtsodktsds MEkzydo O Ismw o Holkza ts5Mda
tcOfMmlswedo O Isfw Hdzw kdzEyh jddw dr 1 dzj Clsted
ftc] SBtcOL S Qdzfstedflyy wBHaEZzckzE . | Of ted d&3d to,
1 wloL 2 sBtOL iz j Isfmw BOIsj tcd O dz, MO Y by O
fesmMisdz S dBIsdzy Sdzwteds § yYydfd b Wstedd” BfsC

sdzj HEZ ] Is ftotso SH JdIs! tcOL dzd yd 4§ &3 Y HE
f et dislptsfhyd 1 Jj o dyudzsy fdest dzj Cistedud M
Isj B J cOIlskzter fsdzwtedL Oydd f(tod § sMmistsw dzdzats d3
Jqest dzj CIsted yd Miste@ fo!tsiLLd=fCdR)j sl teafiy ME BE B |
Jfdzseor &3 tOMmMhdicjdzedd @3 tBtOL yd.s loj tod 4 y oz
sisOo dzv j Is % tc WHIC O tsB7M0j G ts fdots1 dzj CIsted -
Jqetst dzj S stedyjmlsets o 1l A GMsOjIsmw MmlsO]
sdzdtsmis!' & BOIsddis fted dJL d3d dzgj dzedd Isj d3ff J t
d
s

-0

) qtest dzj Slsteduj MS dJ e 52 fllse O T QKO
sl dzj ClstedyujMS ety SEEEBGYY | dZgOY L™ 90 O] I
dzv te dRAAYsfjdte d O dzO M dL d3j dzad ded § d3 Isd 3 j Lt OIsk

A el

_ (ﬁ]
P ol Jpy

111



revsreuvl 1130 1ouvsRrR R I Jrot a1 dur ey
Yt JaJrf3 R prtuelrsuvRrI3 Ruwf [ J)oLRE

Mmtslsw Hdftsd dzg' 2 ®BESBjdals 1l A dzjg Wodzwj
f dztsls dzs M ls ! o THiY Ss@zj @ H s Rlde O Rls d3] 169 HzilzOW s fr
fesdvtedL Oydw MmMomlsOodv jls ftoddij odts § sdzse
BOS N BOdz! dzgsets L dzOyj dzd w . Clsts EZSCOLT" 90jls
o' o dzf 9 Odzedj StodMmlsOdzdzdlstsa, s sdzjlslz ¢
s5Csdzts%. 5000¢dd3s BEKLOL 53, f Jtotst dzj Clsted yj fn
(25%tsldFsy wodzws sw MOB &3d or M ddsd L dzOy/

] ety wyjtejH!' (odvtdLEzj Bsfls! &OIj tcd
Is'dZLtsts(Dd3c{ ' jLst dzj Slsteduj MSdr o jodeufoRdz,

Sdzd d3j teds” = fdzj desC syl BT ! Bt H] dj
i) -ff it ts céts Qi dgiE S s © [ 7] .
Mz yoOw s Hdhv S jted &3j dzls Oc

¢ O
l 5 d3dztsG d
dimf sdz' LMY twjedMmsteOydy L Oodmdisiglsj?
ftoddzsy j dedesets fsdzv. vdfdqydesy ftsojHjded]j s
ZOdzd ydj cedMmisjtej L dmMO, f8C0O0LO0OdkMs dzO todfm. 3
\P S

J cORS O fHtoseo jHjdedesets dMMmdzj Hise Odad W
sftojHjdjddY (' jLstdjCkedyj MSdr Mets2Mmisse
fdzj desC 1l A B" dz {ddiagp dzp dz 3G IS eaSMERST (Sl lv
ddkse 2 BdCtsMSsfdd §' j LotOmdefSindzd U G ts(ous[HIW)h )
Mtej Hdzj 2 N jMsSsmisd HAY NS dls @K I4dg Chs T ds
dL GCOttBdHO otdz WicORO. stsi WWdydd dzls yJ Ml
MemlsOo dzv jIs sls 1/ 485 e ds tof & s dzO@dzfy dets 2 Y O
Ctsdzj B Oded 2 kpHE S5 Blsdgulso[lsl, ylsts toj L 5dzOd
Ctodzj BOdzd?2 Hdkw 180Cdn LsdHtse ftod StsdasOC L
Bisdz "d&8 L dzOyj dzd 2 .

1l sdzzyj degder | tojLEzdz sOr o odHj Cteder n
CCMmyf jted ) dels Oz dats B ' dzs (usfdfO tf bsfijisdsty , dzdaplsts 4
fMdsd M J§ ded W tc] L 5dzOdzfdz 2 BOSCMdBzdy dzO YO
dimfimdzj Hiso Odzdz" = tBWOL Yyse 111 A d&zOntsH v -

112



toryrefefdtrfrv 3¢ lrelryY([r1RC
Yt df3zfrvvds R s

RPN EAWE:

x

ey

tdmo 4 dzdlskH de' g MNfJ&sfesmME s dd:
Oidj f sdz" tod L o Odzds'ss OF fifPwsdz s PL S0 OdzdzOV  § dzj dz

stedor | ftcjJ HMisQodzw e Is M 52 L Oo dMd d3ts
fJted &3 degdzscts Mde dzOdzO sils 9 j dzd yd dz f sMists
Mz h jz@r e jtclsC O OB dzdlskzHur  dz@i0tcwly j (dafjve rd20
CtoOW qICB®) eV dgOM* § jtco OV CtcdoOW (tOMmMf sdztsy |
ZzOf Wy jdzdw +10 RO tcOo dzj dzdj tOL 9 j tols € c
Ctcd o OW (ts@fr]ljtsdz P§ dzdgOve MROE s s dyj MEdna
Cwde" n cdMmisjtejL dMO Mj&EE s 0wy hHfkEhtsa,
Cdzj B Odzd 2 sls ftoddztsy J dzdetse s  dzOf tow y j ded W
dzts ¢ Odz' dats 2 HJWBstedzOydd, O s Ctodoets? L Oc¢

dzOff tow ¥o] flafelzw o L Oydw . O dZ2OdzdL dzsC Odz! dz" = Gt
saOtOCIsjtedL g Qls'tcd Yy Mt dzfmo s2 Milse O dzd B
Micdzj st dzj CIsted € s (st teydisdo dzlz e fmd dziz ,
dzOfr h jdedw fHtod Hoodztsydlsjdzt des?2  BltedyOls
fsdvtedL Oyds ) , ddW stedzOydw s Ctslstster n
f Jqtotst dzj € Is tasd\nilspCod Jf dijodzs S 1 1 1 A .

RiMMdzj Hso Odzgdj] Hteso jH jdets M dMf sdz' L s9 Oda
fsdz) L so OQdzdWw dzOkzydz" &3 BBSKGzHBSO Odzd j dF R | MU
t sihmdd, ™Mser8AG20PeEd)] -

gl R[S [JRUTOULULT 3

l.ssydtwaddzmCd2 1. 1. dots2MmMlso® d fted d3j dzj
f dzj dztsC -d) g B®C Isdo desmis! ¢  [ilv.v B3], md BEPEKJ J,

2. Sukumaran S., Chatbouri S., Rouxel D., Tisserand E., Thiebaud F., Ben Zineb T.
Recent advances in fldote PVDF based piezoelectric polymer devices for energy harvesting
applications. // Journal of Intelligent Material Systems and Structures, R02B2(7).i P.
746-780.

113


callto:075-15-2021-671

revsreuvl 1130 1ouvsRrR R I Jrot a1 dur ey
Yt JaJrf3 R prtuelrsuvRrI3 Ruwf [ J)oLRE

3.He Z. , Rault F., Lewandowski M. , Mo h s €
Nanofibes for Piezoelectric Applications: A Review of the Influence of Electrospinning
Parameters on the b Phase and CiVWISiR174i ni t
(1-23).

4 Mart?n J., Zhao D., Lenz T., Katstate ur as
processing ofi-PVDF. //Materials Horizons2017.7 V.4(3).7 P. 408414.

5. Chung K. T., Newman B. A., Scheinbeim J. I. The pressure and temperature
dependence of piezoelectric and pyroelectric response of poled unoriented phase |
poly(vinylidene fluoride). /0. Appl. Phys., 982.1 V. 53.1 P.65576562.

6. Bauer S., Lang S. BPyroelectric Polymer Electrets lEEE Transactions on
Dielectrics and Electdcal Insulation, 1996V. 3, N. 5.1 P. 647676.

7. MBdzsH ¢ B9 R . 1., MBEZEHE S O 1 . l ., g A3
[ idbHdudimMSdd OmfjclisT dL d3d toj dzd 2 ! JeuddSindzj €
f dzd dzts & /1 [ Olsj ted Odz VI flce 0T B g 2 MO dz
COSIsEOdz dzf | oG totsd)’r RJjoMPEigshyliss, 53RO dEPCISsO 202 3
11y [yd t siimdd 166210 2 3 .

U 537.525+677.027.62

R. 1. mskzcH¢te, I. 1. skHvWCteO, RrR. [.
RO Odzso MC 2 ¢ tsRY es@Wjifisoatgdtsisy Puj MSd2 kdedoe j teidls
Red [ 2y L1 o v RrRr uvfrozrad tor1tcre 31 {euvfcrn
rfc vfuvyzriRc LRrtdafr113m MmOt dsuv[{ RHEURS
P {lrtmyJeouvr P RECTLEIM SOOI ROS [

] MmlsOls! j Ot d' Isj ste] lsdfy jofSHdsit totsigatieedj

B4 d&3B to Odedz’ ntsozOIsY e ®@pxlzY j 3" »n, © It udMmdi fFted d
l etsOdzOdzd L dtetso Odzr otsL d3tsy dz" j B IsStsSHT dzlz yh j ded w
f sdzd d&3j tedz' n BOIsj e Odzts o . RMMdzj H s9 Odzts o dzd W dzd
f ZOL d3sn d 3 yj MStse s toj OSCHsoste Oz cda@O  ofij dg@@uuddfedélrdzd Y tc Ofj to
i dzj dets € . 1 toj Hdztsy § dg zOd B tsdzj § stfilsd 3Odz dz" | f Ot
mMih jmlse j dzdesj ko jdzduyd dzdj cdHEsWtsBd » R OOSCIS] ted

sdzs Yyjor j: figdfoptsW s detsmis! ; &3 3B tc Odedzr 2 dBOIJ ted C
f zOL BO; Isdzjs hd2 t©OL W H.

I. V. Kholodkoy, V. P. Kudryakova I. M. Smirnova N. V. Kholodkova

THE USE OF A DC GLOW DISCHARGE TO IMPROVE
THE HYDROPHOBIC CHARACTERISTICS OF THE SURFACE
OF POLYMER MATERIALS

EmMmBdzsHRSIS, 8 ZH 6w € spu@Bdliadzo. O R. {.1.,208dzsH SS9 O
114



toryrefefd trfr J1rel Yyl RC
Yt df 3zt K

C
sd RPN EAWE:

—_
—_
9 N
m'ﬂ
A
-
w
S
—

The article discusses the theoretidalindations of the processes of vapor and water
permeability of membrane materials used, including in the manufacture of protective clothing.
Possible methods for improving the hydrophobic properties of synthetic polymer materials are
analyzedThe influerce of the design features of a plasoh@mical reactor on the contact angle of
polypropylene films has been studiddhe most optimal processing parameters have been proposed
to ensure a significant increase in the hydrophobic characteristics of theesurfac

Keywords: hydrophobicity membrane materialsurface polypropylene plasma glow
discharge

1 O dIsdzOW BHJYHO sy Otcdetsets §toj HAzOL dzO-
sf OfmMdz" = d eotcjHd » WOCktetsea, oL dd¢ O h dn
Qo Ot e BE) Ols jeddBdrlsk [ 1] . stsfiss &3 sy Otcdats G s
mMdzts j o, Colstste’ j LOMNdhOsIls Isj dzs ff sy Otedzts @ ts
CsdzZsOCsO0 M tededdd d Ijfdtsesets otLHJ2MIs
Octej MMdodz = YdHSBMIs] 2, tcOMmlso stetsalzr Bc dej Is
MsmilsOo Ctsmiss &3O sBWL Qlsj dz' dats o C dzs ygj dz
ftoj HMisOodws h d2 M2 RISt stedmisr 2 dgj dE
dzj btsdz Cts ftojHiSlSoteON OjIs ftotsded € datso j dzd j
ZOtelzy 2 o SH W dzts d3lzcdiff @ tlts,C edffjsf@ddr] ozt j 2 d 1€ O
1 jtoar j GdHtctsW tsB dz" | BdCtoesf sted Mis™ j .
18706 t5H0OR dzO Mdzse § gdzj s M dr fmw Is j A dzts
Cslssodzj degd® IsjCflsddz dz" » BOIsjtedOdzse . [
Isjted Odztso W o dzw ¥ I&zi§Ws zatcts dztefCL dzdfliplds' zjtc Ol telz" = «
zts € s da. I1s MeOodzj ded® M dz2OlskztcOdz! dz' d3d
dzd 3O Is tsfdzts o dats 2 to’ dzts € 9" MsCC Oy Mise
OectsHOKY Moatsj?2 o' M2 ftesydessmisd d lsfy
| JHtcsW B dz' jstoddpds? tgstf d3j d3B tc O dz' ftoj HMIs
L dztso d H dzts s - B3 BBeOdz dz2O tsMmdatso | G dHtcH
sd dzdzt Misted tcts o Odz" B -~ Odzd L d3" otsHBdz] f tots
HY dztsé s OO CcdHiesW sBdzr 7 RIS tetsy stod flsT
zIs tc § dzdaw W Y Qs f tojdgifiiseC@@izy j Is s 52
Is
¢

W0 g00

YyOlskze / ¢z yOlskzs MstczClskztelz M Bdz M d

csdzdzse s tcOL &3 et ©®, Cwslsster §j tBJ MY J Y B
1L WWJClsdo dats ftcjHBIso tcOh OB Is f totsdz

deH J deid teso Odpdetp G| Misls W dzd

L
0]
s
0]
dz
0]
tc
s
dz
J
d doe O

d ¢ dzts
s

NO QIO O

115



revsreuvl 1130 1ouvsRrR R I Jrot a1 dur ey

bt daJrf3 R lrtelrsvrRIz Rt (L] oL RE
Xudkocmb —s P 6005HOU nap .
/ /,’ AN \ \', \l r. NN = .‘ o A 4 > ? g
= /, \ \ > : k
N ; \ \
L o A o
*\ ‘o‘f ‘.—.’X rV\\ a - o
",’:L‘,J:_"r‘ B l?‘.. ;. . .:'.
o) B )
tdfmf iLOddL &3 otHBdz ftetsdzed yoj dsmisd ( ©) d {1
CdHBWsBdZ » BSCtetsf stcdMmis™ = d3j d3B 6 (

Isdzd ydIls§ dz! des? fMsB J dedesMmis! ¥ G JHCSW 5B b
MistczClskzte] ctolkzdf§ M dzf s ©&TICHSON o~ dzts f
1 Of tod d3j tc, sHddz dL dzO0d B 5dzj J qdLeoejm
Isj stcOWIsstet Isddzjdz (1 uvaAC) [4] tBAEZOHO, |
B Yylsts Hj &ZzOjIs jet tldzdydy &3 s sHBdzj f tot
H dzd dzilpsOH scstajdisPH Yy jfd d dedL S22 s
soj] CcdHtosWtsBdsets &GOIjttdOdzO Hdv (
I'Ltso Ol! M  sdzd Misd tctB @tc! dete,dzO¥ it s @ dz
hjdeds € otsHWdtsdBkz Otk tcttOddydoe Oj Is
sQodzv jIs ddelsjtejm Wstedidtctso Oded W aiz3d €
d

:I:I

- o
@)
I
w

=
gocrgogloa,

3

tese Htwkzedr Idf o, ZOf ted d3j to f tsdzd 1
B3 B tc@uctsdg,d dzf dzOf H)dzdf sMdzj HEE N j2 B IS
dzlz yh § dzd 4§ dn CdHiWY sB dz2' A n Ot OC Isj |
tetsf ddzj dzO@ (dzj ¢S tsfmls: , Htesydesmis! , kMl
dZsseo, fjtojf OHtse Isj d3f jtcOIslzter ) dztf® j MY
dOdzse dz0 jcets BMmdase | .

(DQI(H‘WQ—Q— -0, .

2
fr]
m
s
@34
dz

ORFSGTIOO

z
q
J
te

OQ—
OGOII_T0og OF*

d

G

d

W ftcdHOdd"Y cdHEsWtsBde » MofgEkMmlsisy &gz
Ctsdz? €5 MftsmMse o . 1 oW d3ts § COLBat] Wis
ftesmistc Odzj dzdz' ~ dB3j IstsH B9 99 JHJddW Gm
J on dzsMmisw o O L tfistésB fitelOls figidsecdsd W sste ©. s
BtcOdz i3 IstsHisdy f oW diisets G OL s tSG 1S

YU

CTREE G &_5@;&_@,@@(7;9,403—(@

Wis qm

dlsj dz! dzf 38 L OGteW L dzgj dzgd j 53 tSCtclzy O h j fi t

[ tczedd3 twOMf tesMistcOdzj dzdzr d3 d3j IsStsSH 53 L H

Mo ts2Milseo O] dgj fgzlzfi fME Jez@ sW 5B dzsc 5 BOIS §

tcOMlsoste dqdzd BMOYHJddY dL Okt WOLT [
ZOdzs yoOMmisdy HdBSEMdHO Ctoj dddedw ddzd € toj d3dz

fsdzsy dlsj dz’ detsj o dzdw dzadj dzO GqH@smwmmmm@d

h jtesr B OlstsMmis! Y tseo jtemndztMisd odzsESCsdz. 1 Ist

fnts
s te
2
) ts
ted O
L
J

116



toryrofe
1t

1 J1rel Yyl RC
B

{11t 31 fovrtrOI 3 1 C
{1 3z] 1{B R CsfJJ{4RrRY[HSs] RPN EAWE:

[
[

a3 dz# M jdzde fd yd dedvw BdStesf stedmists? Mistelkz ¢
COLtsftetsdzed yoj dzsfmisd dEOIsj ted O dzO.

1 jtemyf JCIsdoe 3 Mydlsoj lsmw W sted3d te s 9 Odzd
dmf sd@dadgez f dzOL dissm d Bd Yy MSsets MO H ded W
) L Issdz Mdzeyo] fjJjydeoOjlsmw Btsdzj j Nt
ftosyj MMO Wikstcdtctso Odzd d kdidd dz@ h O sfqw  toc

fJtmsdod (d sCtolzy O h Iz fmMtej H MW  Isf€d CdORd:
W H

Cedzyd dzlstcOyd v n ststctsH j oy O A G OL 59 . g
or MsCsyoOmsslsdz » f ZOL BsaddiZ3d ud MSdma MdMmisy
sLotdzv jIs MM j Milse dzw Is sBtcOBBISCE BiGOL
MisOlsydets 1 dzgj tce RBOISHOIs iptzliy Afjtctsfffiigte’ L

O oL By dts HBMISOISYdes

s
SMissw dzdzse s Ists§¢
BJMf juyudoeOeh jj oBL®BsY dsMmIs! tBtcOBtSISCd tok
Ajdzt 8 dzOfmisswh j2 ttOBBIST wWodzw dztsfyp! dMmMmdz
OOz stetso i @ UsA3 Acd] A U jishitsto dzO GdH W
ststefmtsH j to O j 65 fsCter Isdw dzO f 59 J ton dzts
stcdzdtckz j 3séts otLHj2Mlsodjd3 dzO dgj j dedL €
tcOL tcWHO Chy.  BISSE J

Hanyck rasa
9 \@ T , BapuawT A

sE S5 (b T

§ 1213 14 =
15—}
gl B <
Axop
6 [ obnacrs paspraa Katoa
\_®_| N '
S5——m— T : |
a4~ N Hanyck rasa
'_.\._® ~./\ BapuaHt b
! >
ZIX\X \mpaam \
i -
Ox X
0) B )

tdMuetd KO 20Ckbgdzs? bEMisOdzsp&GL O) o d tc @O ks 2z
18 Wistoo OC b b d3dz' 821 qifOiiaf] s dBdz’ 2 O My,

2,3,7,8,10,18 L Of st dzO" O3 dgAHdrya(®, d 4isj BhEs] Otsde’ 7 o |
90 cdHEEMSOLEBERE g2 2 o20CkbEddjIsts,

125 dzOl j S Ol j dz' Hdzv to jCEMG &0 Pdzeck™ 6 s B & OME 15

145 Cc0dz dz0Of EMS O § zOL d3tfede@LL dgte P dfj dgfsy jeieiL doR, 1

117



revsreuvl 1130 1ouvsRrR R I Jrot a1 dur ey
Yt JaJrf3 R prtuelrsuvRrI3 Ruwf [ J)oLRE

ANsstocdtetseo OdedJ ftetse tsH d dztsf! 9 ff dzOL ddtsn d C
tcOMf sdzsy Jded jd&3 1 dzj SIstesHtse o Isjyjdedjy 10
HOo dzjdzgdd 6€@zd ) O wOPWYH,] EMisOdzO9e dzd o O dzts fn)
fslssCO COLO &0 onftsH] of MESEoOC kBt
BiyHEZ COSHBE®R  OdsH®R MemisOo dv dts 8
(udfmlsw)?2 daFrdj dzv dzipw  ®&lsy. 1 0f BHet®O L 15 & fizd dzs&0O
cOL iBjtesdg 11 8 M3 sdzh qdes?2 20 BEC i3 teOMY 5dzO
BdzdL sfMisd s L sdzr tcOL W HO. ddMmlsj BO o 9 51
sBiOL 53, Ylstser sBj M j ydls: o BL di3gtsy detsMmIs
f zOL d3ssBtcOL ¥ h jotts d@dd tdOdztchiydHID] df df tso j to
o0OtedOdzls] ¢ BIYHE &BjMlssdsa 9oatsHO cOLO d fSE
o O0tedOdzlsj] 1 c0OL YtsMmlskzf Odz dzj f sftcj H Mise j dadat
tcOLtWHO OfMMddij Isted ydes Blsdesmdlsj dz! dzs j g5 ¢

ldHesW 5B dz2' | ff thdzs@ jndsdz'O~r d iz H § B & dzd M |
dL di3j toj dedwv CtcOj o 5¢ ts d e @zPB HdFOYEFD Ocaff ¥ tc s W 5B
HsMisdedzgzls© dz0 tsBteOL yoOn, tOMmf sdztsy j dzdz” = ¢

CtcOjotsets EZecdzO Md&zOydoe Oed Y s 2 & jo @ddugj-oathjdis figy
LdzOyjded j B3 HdzW dzj sBtcOBBSIsOdzdetsets tsBtcOL YyO.

O, rpan. ©. rpan.
125
150 AHOI KaTtoa
120
125 L X b x
X 11
X ]
100 | MCXOZHBIT 0Opasel u 110
e s = 0
n i
- 105 ¢
o u n I ‘ BOII3H TPYOKH
gl o " 100 | BBOa rasa
3 % i J MIPUMEPHO
o 3 95 | cepeanHa
O
1 1 1 n L
1 3 4 6 & 1 3 4 6
X, CM Y. CM

Q) B )
tdm) 03 dMddtsmis: CtcOjotsets ke dzO MBOyYydo Odzdvw sl
(O0) d tomMmisswddw ldtsmdlsj dzv dets IstsyS¢d o9 tHO

(1, 2), o0td@8)s, LCHhiEOSMIGOLD, §fH d21L5 Md

O dzOdzdL dzzyj dgder = HOdzdz" = f 5C OL Odz, Yyl
Wiststed tetso Odzd W dzj 5B 2 t5H d BiS dMm¢ dzs yOIs! dz
or Mo sl dzgjtcejIsdyj MSdas yYyOMmisdy, sBtOL ¥ h
sBA@a Yy oO. ltcd or Bfste] CtsdW JezteOydd § dzOL oz
tcOMYf sdzOG Ols ! sBteOL J Yy odzj L sdzf COIsBH dz" A
sBj M jydls: oL @Isy detsis! o9o9tsHO cOLO o dzjf

118



toryrefefdtrfrv 3¢ J1rel Yyl RC
Yt df3zfrvvds R s K

C
sd RPN EAWE:

Yysts fsLrosdzdls WY ChdhhSsdzzl s PEdUFEHORE
fskssC O yomisdy q’ sB dzOMIsd t©WOLWLYHO ( £
sSBtoOL so Odzdw ttOHdSCOdzseo, MMM MmMlselzs h dr
fsCter Isdw dzO s jten dzsMmisd.

RMftsdz! L soaOdzgdj Isdzjs h jets tcOL tdasH @ daz Y@ K 4s
CcdHtesWtsBdzr | Moats2Mlsoa O fsdzdfteslf ddzj &zO. 1 Od
sBdZOH O Is fsCter lsdw, ftdzzyjdedzr j fted  tsHC
L sdets?2 tOLWWHO d BBKOL YyBsd.

gl R[S [RU[T QUL Z

1. JJauv t 25031296 4u j ndzd €O ff 5y OtedzOMY j Y FHQdp'HARO
L Oh dIsdzOW . [BhdJ Isj mdzd ud MSC dJ Istcj Btso Odzd v .
flsOdzH Otels t sMMd2MEB2 AjHjtwOoydd : dLHOd]
Hj2fMkodj 1ttdSOLBdR AjHjwOd dscts Ocj dsfhlse
B stesdzcecdd b 201 Mjigswie BDHJ/H | dz o L OHYPAZ {l
tcOLtcOBBISOdZ A1 UL 1 REBMCHOE | B@Pdaf Otcls d dz¥ St

2. Ferreira A., Novoa P.R.O., Marques A.T. Multifunctional Material Systems: A
stateof-the-art review //d omposite structures026.7 V.151.7 P. 335.

3. Gong X., Yin X., Wang F., Liu X., Yu J., Zhang S., Ding B. Electrospun
Nanoybrous Membranes: A Versatile Medium for Waterproof and Breathable Application //
Small, 20237 V.19.7 P. 2205067 (22).

4. Alkhudhiri A., Darwish N., HilaIN. Membrane distillation: A comprehensive
review // Desalination, 2012.V.287.7 P. 218.

5. mOtcdIstsdese A. 1., [ Beddetse 1. ¢. 1tWwdBsj W
sls WEdzHOR) dzlsOdz dz" = dMmimdzj Hse Odzd?2 & JtOCIsd

l
oy

n d &3 UpfeSted20 dz,i v 2 08 8i, & .~ -130.6
6. 1 s2desody [ . 1., ( d3d dz' Wwdzj dzS 5 . [ . ] d B tc
ftcddzeydfr MBLHOddwW, MmMoet2MmMise © diy.dCdE]j963B.dzd j /
7. msdzcHCt89 R. 1., MBEBHCBOO 1. | Bo0Of ktced

JdJHesWsBdL Oydwyw o jtrndesmisd fsdzd1 Wdtedats? IsG C
/'l [ OjttdOdz V IMjeoffdUunfHed2 Z2obBdizistc] dzyd d
Zyofmisd § Bz ©dz! dzr J o s totsfg,’ R aNdGdgptdsts,sL 820 dzdfiyO tc Is C
RO ts: AR N1 fe [ yu (10ni9g1ld2. 2020.

119



revsreuvl 1130 1ouvsRrR R I Jrot a1 dur ey
Yt JaJrf3 R prtuelrsuvRrI3 Ruwf [ J)oLRE

U [ $28.147.22

G. 4§ dismisy Odztso

0] OCOHJBdY 1w [yw [

Red[ r{lorvRrRr draftdSREYTRLIS P18
gl faf1 1 feuvr S{fVIVTRARS V1L EIM [ ourtRrROS [
rfc 179z2zrRuv3 teoetftlpfc Mmtoérr1LRC 1 [AUR
fov {1t orflorvrRe IRUSASTLEIM JUufJrr1RE
frofrdf wawsorrRtuvdZzrB CJrsuvtf11{B [Rst Hus

I MiOk! j wOoMMislstej dzs o dzdw dzdj tcOL 18 @M sls OdzdpisT
tj L jteozOtetse HdzW ["teOdzj dzdwVw dzj Wisd tslsdz@ s fgded 159 Gedz
MC stetsflsd fjtetse SH s tetf Hj detisH sCfs td€ O dzfcks 19 G R 4 dzj € Istet
s Odets o difjtiftdtg Isyflsrts fyts i€ Py Bse j tsdz@ioms dededPlsigdalzs & dz' I
i M! HISCMHdHO kdlOkzO d OSCIdo dtstso @dzdptrtas jHa@RY | C
5B M jyude O¢ Is -OHdipdeck layjdde'datitss fj essydmisSkz f Oese

sk yjor j: MdeSaQ e OD tcOdzj dedv hY B eesEsk ¢
C steteriddesl stedz | ; ts 16 detszy jeiaiissi de djo dz

A. F. Chudakova, AS. Mitrofanov, SA. Syrbu

STUDY OF THE ADSORPTION-OXIDATING ABILITY
OF COMPOSITE MATERIALS FOR THE PROTECTION
OF OIL STORAGE TANKS FROM THE FORMATION
OF PYROPHORIC DEPOSITS USING THE METHOD
OF SCANNING ELECTRON MICROSCOPY

The article examines the effect of the developmdposite coatings to protect oil storage tanks
from the formation of pyrophoric deposits on reducing the rate of hydrogen sulfide corrosion of steel.
Using scanning electron microscopy, it has been established that coatings containing an ultrasonic
treatel mixture of titanium dioxide and activated carbon as a filler not only perform the function of a
barrier, but also provide adsorptioridative desulfurization of oil vapors.
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A. F. Chudakova, S. A. Syrbu, A. S. Mitrofanov

MODERN COMPOSITE MATERIALS USED IN THE OIL INDUSTRY
FOR PROTECTION AGAINST HYDROGEN SULFIDE CORROSION

Oil and petroleum product storage tanks are an integral part of the production process and are
necessary to preserve the quality and quantity of stored materials or raw materials over a long period
of time. However, one of the most dangerous factors tomtianks are exposed is corrosion. Despite
the available experience of operation of oil equipment under conditions of aggressive environment,
the issues of hydrogen sulfide corrosion and its control have not yet found a satisfactory solution. and
need furber study. This is explained by the complexity of corrosion phenomena occurring in the
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environment containing hydrogen sulfide, and the difficulty of developing effective methods of
anticorrosion protection in these conditions.

Keywords: hydrogen sulfide @rrosion; paintwork materials; polymer coatings; pyrophoric
deposits; petroleum product storage tanks.
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FIRE AND ENVIRONMENTAL SAFETY OF WOODEN HOUSE
CONSTRUCTION USING SIP PANELS AND CLT PANELS
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using SIP panels amdLT panels in terms of fire and environmental safety. A prerequisite for fire
safety is fire protection treatment and protection with-flammable materials. To comply with
environmental safety, it is necessary to use environmentally friendly materials.
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ASSESSMENT OF THE EFFECT OF THERMAL AGING
OF POLYVINYL CHLORIDE INSULATION OF ELECTRICAL CABLE
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The article investigates the effect of the heating rate of a general industrial purpose wire with
polyvinyl chloride insulation during accelerated thermal ggin the possibility of a short circuit
when operating in double overload mode.
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The article is devoted to natural science methods for determining #makeedouproperties
of substances and materials. We consider in detail the physical and chemical characteristics of
substances. The importance of analyzing the ignition temperature, heat of combustion, fire
propagation velocity and other parameters to assesskhefffire. We also describe various criteria
for classifying substances according to the degree of fire danger, including the ability to ignite and
spread fire. The use of natural scientific methods for determining fire hazard plays an important role
in ensuring fire safety, classifying substances and materials, preventing fires and developing safe
materials and technologies. The main idea is that the use of natural science methods to assess fire
hazard significantly increases the effectiveness of firgsdlaation and prevention.

Keywords: photography; gorenje; classification; spark; heat.
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DETERMINATION OF MATERIAL PROPERTIES
USING COLOR MEASUREMENT

Various chemical and physical processes are accompanied by color changes. Fixing the color
change allows you to assess the fire hazard, as well as the properties of substances and materials. Thi
article presents the results of the application of this ndeihothe examination of fires. The
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application in protection systems against high transient resistances in the power grid is also
considered. Promising directions of using the method in the field of quality control of flame retardant
treatment of woodenrsictures are proposed.

Keywords: color; fire safety; RGB; colorimetry.
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FEATURES OF CALCULATING THE JUSTIFICATION
OF THE FORECAST OF EMERGENCIES IN THE FORM OF FIRES

The article formulates the forecasting and calculation of the justification of emergency
situations in the form of fires. Gradation of wildfires. Assessment of the justification of forest fires.
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forecasts; landscape fires
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¢. S. Ishmeeva, I. RKurbanova

THE USE OF GAS ANALYTICAL EQUIPMENT IN ENSURINF FIRE
SAFETY OF OIL REFINERIES

This article discusses aspects of the use of gas analytical equipment in ensuring fire safety of
oil refineries. In particular, the most common models of these desieedescribed, as well as the
main provisions of the&Technical Regulations on fire safety requiremerdse considered. In
addition, the main types of gas analysis equipment are considered.

Keywords: fire safety oil industry, gas analytical equipmergtationary deviceoil refinery.
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A. M. Kapizova A. G.Ratyeva, G. E. Nikiforov

INVESTIGATION OF A PULSED FIRE EXTINGUISHING DEVICE
AS THE PRIMARY MEANS OF FIRE EXTINGUISHING
IN PUBLIC SPACES

The article considers one of the developing methods of extinguishing small fires, the pulse
technique of multpurpose protection. The analysis of the mostikelbwn means of pulse action
with an inhibitory substance, powder, as well as the introducfi@anrew substance into devices,
highi multiplicity foam, is presented. After analyzing them, we obtained a comparative characteristic
of the substances used and their design.
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E. V. Karasev A. L. Nikiforof, N. A. Taratanov, E. Yu. Kurochkina

LARGE TRA NSIENT RESISTANCES IN THE CLAMP ELECTRICITY
METER AS THE CAUSE OF A HOUSE FIRE

The article presents the main results of the forensic fire and technical expertise, during the
production of which the cause of the fire in the apartment of a residential building was established
due tocbad contact in the contact clampgphaseloace of the electric meter due to violation of the
rules of its installation.

Keywords: poor contactlarge transient resistanggsaseload contact clampsingletariff
active electric energy meter
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E. V. KarasevT. V. Frolova, S.D. Tolstikova

RECONSTRUCTION OF THE PROCESS OF OCCURRENCE
AND DEVELOPMENT OF A FIRE ON THE EXAMPLE
OF A SPECIFIC INCIDENT

The article presents the main results of a forensigdichnical examination, in the course of
which a violation of the rules of installationcoperation of electrical equipment was established as
the cause of a fire in an apartment building apartment.

Keywords: reconstruction of the process of the emergence and development of heat; violation
of the rules of the device and operation of electrical equipment; defects in the design and manufacture
of electrical equipment; violation of the rules of installation et&ical equipment; violation of the
rules of technical operation of electrical equipment; violation of fire safety rules during the operation
of household electrical applian¢esolation of the rules of technical operation and selection of
devices for potecting electrical networks
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THE EFFECT OF THE STEPSHEIGHT DIFFERENCE
WITHIN STAIRWELL FOR THE TIME OF EVACUATION

This article discusses the issues of safe evacuation when mawistpirs in case of an
emergency. On the example of an educational institution, an analysis of the safety factors of students
during an emergency situation was carried out.
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K. V. Kulikova, E. A. Popova, AM. Kapizova

ANALYSIS OF THE PROPERTIES OF FIREPROOF DOORS
AND CEILINGS IN ORDER TO DETERMINE THEIR FIRE RESISTANCE

The article discusses the features of-fesistant ceilings and doors in order to identify their
properties and qualities. As you know, doors and ceilings are the main and most dangerous for a
person in case of fire. Fire doors, in turn, are, in theteviea fire, not only an evacuation exit, but
also a means capable of stopping the spread of fire. In this article, we are considering stretch fire
ceilings. Their main difference from conventional stretch ceilings is that they only melt, they do not
suppat an open flame. The main classes of stretch fire ceilings and fire doors are also given, their
characteristics and behavior in case of fire.

Keywords: fire-fighting stretch ceilingsfire hazard classe$lammability; toxicity; smoke
formation fire doas; strength fire resistance.
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MbeyanjeAugusting N. N. Kuznetsova

THERMAL EFFECTS ON VARIOUS MATERIALS
AND INVESTIGATION OF SUCH EFFECTS

The degree of thermal damage to the material is determined by two main parameters
temperature and heating duration. It is calculated througim#esured value associated with the
process of thermal destruction.

Keywords: material] thermal damagefire site inspection focal signs deformation
construction.
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A. V. Medunitsa, M. S. Tsygankov, A. M.

ANALYSIS OF THE EFFICIENCY OF POWDER FIRE EXTINGUISHERS

The article analyzes the compliance of the normative extinguishing ability of substances with
the results of experiments on extinguishing class B microfires. The question of equipping the object
of protection with powder fire extinguisherkinginto account their effectiveness is considered. It
emphasizes the need for fire safety specialist to carefully consider the choice of fire extinguishers,
taking into account their weight, place of installation and real efficiency, to improve thty qdal
fire prevention system at the protection object.

Keywords: fire safety OTV; extinguishing capacityfirefighting.
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M. O. Mekhonoshina

METHODOLOGY FOR REDUCING THE FIRE HAZARD
OF HYDROGEN ENERGY PRODUCTION FACILITIES BASED
ON ADAPTIVE TECHNOLOGY FOR GUARANTEED FIRE PREVENTION

Hydrogen production igaining momentum in the Russian Federation. In this regard, it is
necessary to develop a technique capable of identifying a fire hazardous situation at an early stage.
Keywords: hydrogen fire hazard reduction technigui&e hazard potential risk.

[ it CO Mmdedy 4 dzdw sy Otedzs?2 Y OMmdzesiisd
o sHBtesHdzs?2 1 dgjtecgjlsdSd dz0O wfdeso j ¢ s a3t d
5B dzOtclzy j dzgdwv otLcettcOdd?2 ftojHfBZOCO]jIls df
mMdMmisjdd Hdzw Br Mistctse s d dzOH | ) dzs 5o tSBYAEAS
Motsj otej d3j dzadets  ted dzd O Is ¢ 3§ tor fts ftoj Hislse
Bdded BdL Oydd oLy d ~ ttdMmise

[Mdetso dzr digd 3 -~ Odzd L BZO R tcOdzdzj s 5B dzOte
Bsckzls Brils! Ctsdtfdzj SMdtetso Odz" , Wodzwe Ilsmw:

1. 1dbjSydw H™ BO destey fedy dzd v MEBEREC O
H' d&3se ' o dLoe jhOlsj dzj 2 fsLotsdzY jIs MtcOL 2
OClkdodtcse Ols fr]q’fr]lsc;d3 ftojHEZftcjyHjddwy d !

2 . sjffdzsoe OW HjlsjSydw R sdz' L ts9 Odzd |
sB zOtclzy d o Ols! fsorh JdZdJ lSﬁ@ULJH@QISIZCfoﬁ]&)BJE
MdecdzOdzd L Jieso Ols! & oL Bsy desdz f s Otej .

Ef jntsdetsf d dzgn4,
192



torreJredsreost iy fr ooy 3 frodrz frtercet o
1 ot { (VYo JeuvRr vl [Bwul Jlrzraeuvl R [ dug

3. ] OL s9 OW HyIlsjg Sydw. LIMsOdzsoa €O G OL
sB &zZOtclzy d o Ols! Elsd y¢ kz 9 SHEBSIGBH O d dzd H tc k
ftcj HiSIso tcOIsd Is o tsL dzd € dztso § dzd § f ) OtcO. U
dzjtdfj o7 o dztsects dBsdzdlststeddze © Ctsdzyd dzlstcOydd ¢ O

4. 1 dLEzOdz detsj] dzOBdzE Hjdzd j. t OMY sdztsy j dz
fsor hjdedetse s tedMCO HoLotsdwjlis s j oOIsd o«
f tod dzgd GgZOIs! dBBj ter HAzW jeB Iskh jdzdw.

5. bolstsdBOIsdyj MEtsjy sy Otets IOl s jsdgPls.d Yy !
f sy OQtetslskzh j dgd v, sO¢dr C0OC Yy Otedsr §j MY to
fsscOjls ftojHBlsotcOIsdIls! WOMY tesMmisteOdzj dzd 4

l Oy des BIsdzj sdls |, Yylsts HOdzdzr 2 Y BHAtSH €
stejBlZjIls dzj stsdz? S5 M Pdgd v 68 e dzy § zdz
tcjockzdzwtcdzsects BBMdzZEYdo Oded™w d ftetse jteSd da
MicjHMlse. uvOCY,] dzgj sBrtSHdBBs BBERZYjddj fjtof
stcj dzdtetsotsC s 1 9 0CEZOYdd o MdzkyoO,j 1§ ) OtcC

st dzj S Mdtetso Odad j Bj » Odzd O B3ts 99 tstc @ etz dzt§
sBi j ClsOR O SHBBH dzts 2 1 dzj e jIsdCd ftsL ot
Bddzed Bd L Jtctse Ols! o tsL d3tsy dd3ip]. f smdzj HMlsea dw { t

[ ilssHdSC O Mmdedy j dzdwv 5y Otedzts?2 s OMdesMlis
o sHBtetsSHdzs?2 1 dgjtec jIsdSd MmMtsHjtey disj @dzdfg jOsyid
ftoslsdo s 5 Otcdz” = 3] tG:

110 fjtosdz 1 IsOfj] Wotedddqtokzjlsmw BOL O I
1 dgj e jIsdCd.

2.AN stcdzd tetseo Odzd j BOL' HOdzgdzr = Hdzv B M
tcOdz] dzdwVw o9 tSHBWKEBHO.

3 0tkL €O ddsjs hdramw Mo jHjdd?2 dzO OB TS

4. fteB@QlsydStsea, dORSHWHhHdAfmMY o {tsdj jdad

51 sdzkz yj dzd j dqdeW stedsOydd tls HOIyYydS so,
tcOdz] dzdwVw o9 tSHBWKEBHO.

6.4 tc Oo dzj dzd J f tsdzlz yj dadats 2 dde? stedsOydd M
steBOdz! dz' 7 EfMdtseod?2 RtOdsyj dzdW o BSHEGEKEEHO.

7. Isdzj Mj dedj ( sdzley L dzde’Ods jre@dedgw d3 ff 5y Ote dats
sftcj HJ dzj dzO¢q YOI JO ts tdf vy O tc dzO W Is tis f B i) dizdf ) s t d dzc
~ntcOdzj dzdvV o BSHtstotsH O ¢ftftfjtday fif sHE(ldsipdpdtEd P Tfj¥ yls
ntcOdzj dzdV¥ o BHBESHO dzZOARtSHdIkMY 9 BjL sy Of
COlsjceatisgH dzv W ff 5y Otcdz@v' st @iy dztstintsy Otc elzO W ¢
cstodisdud ME OV  § 5P d@®Y dig fs@fiFdesifigflsl § sH B StS
B esftedwisd?2, MismMoedy = MdzdL dls! 5y Otedzlz ¥
otsLdedCdetso jdzedWw todMmMC O Dfdazd C dgfds z@dj df s Ot

8.1 solststcdz 2 sf s HOIkyd¢ tse ftoctseo SH J
L WWiClsdodesisd ftetseo jHjdedzr 2 @ Ctsi3f j delmdtelze n
Ftotso dzv § 5y Otedets? s OMmdesmisd .

9.]r esH HOdzdz' = dzO tOBtYd?2 Mlssdz Hj Y Etec
Bsdzd Iststcd dzc OtstisBH gz€ 5 O1 dzfstBe j Isd € d .

193

11

11



revsreuvl 1130 1ouvsRrR R I Jrot a1 dur ey
Yt JaJrf3 R prtuelrsuvRrI3 Ruwf [ J)oLRE

dbdzcstedlsds BjssHdSd ftojHmsOo dzj dz dzO ted fiy

N

3
l_ Tomyserme ERGOPMAIEN ¢ J3TIHEOE B DOMEIEHHY XPEBSHHT EOTOPOIE |

4 l

CpazEesme MOTyISEEED J2HEEX C HOPMATHEHEDGE SEISSHICDN
00SCIE2ENY XPSESHHER EOJ0POI:E

'

Onpezeess NoEEPE0E ONAcHOCTH E NOMEMEERN XPasskENT E0Z0P0Ia |

[ dindzes@Edze stedilsds d3j ssHdSd Mdady j ded” ¢ 53 0Ots
ftesdLoBHMIse jdzdz" » BB jCIsso 9o SHStGSH dzl

[ OdzdzO" BjlssHCO fsLosddls fojMmisd ¢
sy Ot Ofds?2 fMdlskzoydd.

194



torreJredsreost iy fr ooy 3 frodrz frtercet o
1 ot { (VYo JeuvRr vl [Bwul Jlrzraeuvl R [ dug

sl Ruf[s [RuU[tLOUVULL 3

1. lLtcr otsf sy Ototstsf OMmdetsmls ftcd MBLHOddd ¢
fdMmisj &3 ¢ sdzkzyj dedv, - tcOdzj ded W d btOdhf stels d (&
5B j MY jujddy LOhdlr [/ ¢.f. [BEO"jdSt, o¢.].
BjL St Offfdats i ls@fL toBts 2 SHflddtod3icR0d2)- dzdzB M § 1-220 & 211

2. 0dzOdzdL tedMS O b;:@smseqqgmcqn mdmlsj ds
sOtodzts / ¢. [ . stsL dzdlIsd dz, Lo isEsisgzeddz £/ fte§
2016-- 7 (5520. & 11

3. | stew yj e O, [ . $ B dzj P30z0 dAff &5 ¥ Offcidets 2 BjL S
LS &z Ol Oydd 1 dzjChteskmsOdss 5¢ ddzW Otz ¢
BzjWlsjcOLBotsets CdBfdzj SMO o kfmassdwrhn ¢wsisdCd
BJLTSU Ofr]dzlsfr]lso[ o t : sfr s, i tc g dzd dg'dz

) ftcOotso OW fsdzdlIsd ¢

dMisds wjedtdy -: a3
dud ME 2 ¢ sdWjlk]tdaytdfg, vDWLCIBCsuOmlIls 20
BlztséJIsjﬂ@elzﬁlsc;fmﬁsdh]jlsjzlslqutsfr)IZHOtefr]lsacjdzdztsz
" I dddmisjmMise O [ MMd2MEs? AJHIjBOYIJ
"Yyo02de B MdskzOydwda d dzdSedHOydd ¢ sfdzjH
2MEts?2 AJHJjOYdd G dzgj tOdz®@ . OR4B®b JEDN .

4. d6CIsjtemMSd?, 5. [ - ¢ dzOdzd L ZzOf tcOo dzj dzd 2
Fedzj o sHStctsSHAdz' » d oBHBWKGSHAG » 1 djtwejlsdyj mMcd
AJHJtOyYydd / 5. . ¢SbjtemCcd?2, [. [. [Bwyjoe
or Ltser . )l tafsefdzjlddgf] toj M j dzed v ,[OIthssiﬁtﬁ)CdﬂlsdeJfpost
Ctsdatv j o daye)dj,lsj 6@ &S , 26 Of t6  dZR B I12j0t@B2lz te@& 5 H G (
1 iljteBlztecmC d 2 dzdo j efpdlIsj Is | smMkzH OtcMmiso j dad
[dddmisjmMise O [ sMNd2ME B2 A JRj tsGEded df 5 AJsEO e
Mdbzoydwvd3s d ddtedrnOydd §sfmdjumlsed? Mmisdad?2
AjHjtOYdd 6 j dzj cOdzO Otctizgd.d -Z1B., EDN QKR&KTyj © ©, 20

5, I ttevyjeo, . [. ¢dOddL fttsdzj &3 Mmdad .
oHBtoHapteX jIsdSd d dzjWisjcecOLtsosetsy HEEKY ks 4O,
. 5. [ddSdde // 1tesBdzj &3 1§ & @022A | dzcpw( Bigtd ME Oc
5561.7 EDN JVYFIF.

195



revsreuvl 1130 1ouvsRrR R I Jrot a1 dur ey
Yt JaJrf3 R prtuelrsuvRrI3 Ruwf [ J)oLRE

L $08.2

R. 1. [ 4jh]jwowdLsdy, di¢. 1.

H4OdZk BIsjteBkzteeMEd2 Bkdzdejtemdisyls 114 [yw ( sMid
ddgd eesMmd2MEcd2 AjHjttOydd dHdagdeQ@da® Otddd [
ltosvrRYyresoce JAr1sd Jdr1rvvzozraf P Lo A
BRI JI3M T ITTRILARARTUIZRM, T[[L1OP1TRIULIZRM

R rr1¢svrRIRtuUdSzZRM fouul [ L1 1¢ PERICTL
Csalrteofrruveof?2vy4d Jyodoro 3 rdt s/ duud

¢
Il tw©OBtslsj wWOMMdisIstcj dzQ dzf dzh P tc 5 sl fipdidg igdds s
9 jhjMmlssa, Ctbtster j dORBHWYWISMW d2O0 eostekzy jddd 1 [ [
syoOej fsyO0wLd CdZzOMMO ¢, MHJj ZOdr or" a BH ' .
sdzs yjorj Hnyds@o0ydw,; HjLOSCIsde Oydw; Hd L ddaW§
dzOfnj dzj ded v ; f 530fe; YiskOg fadglf detsj BSHIW dydtetso Odzed
BsHdWdydtese Odzd j .

PRACTICAL ASSESSMENT OF THE FIRE EXTINGUISHING POTENTIAL
OF TYPICAL DECONTAMINATING, DEGASSING AND DEA CTIVATING
SOLUTIONS ON THE EXAMPLE OF AN EXPERIMENTAL CLASS A FIRE

I. V. Meshcheryakov, E. B. Alekseik

The paper, the fire hazard of individual components of decontaminating substances that are in
service with the Ministry of Emergency Situations of Bwessian Federation is considered. A test
was carried out on a class A model fire source, conclusions were drawn.

Keywords: degassingdecontaminationdisinfection sanitary treatment of the populatjon
fire; extinguishing emergency situationseagent mdification; nonrreagent modification.
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Article is devoted to problems of heat flux density calculating, which transfers from fire flame
to surroundingobjects. A program was created for automation of mutual irradiation coefficients
calculation for several types of flame models, resulting heat flux density and safety distance to
surrounding objects calculation.

Keywords: thermal radiation; calculating auhation; mutual irradiation; flux density.
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ESTABLISHING THE ACCURACY OF THE RESULTS OF CALCULATION
AND EXPERIMENTAL METHODS FOR DETERMINING THE HEAT
OF COMBUSTION AROMATIC HYDROCARBONS

uhe article presents the results of calculating the lower calorific value ofpegsentatives
of the class of aromatic hydrocarbons using two methods. It is shown that the most accurate
calculation method for determining the lower calorific value of aromatic hydrocarbons, which allows
one to obtain values closest to the experimemnals, is a calculation based on a consequence of
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A. B. Nikulin, I. G. Zhenodarov, MN. Popov

INVESTIGATION OF CHANGES IN THE VOLUME

OF THE POROUS SPACE OF THE SORPTION CARRIER

AT THE STAGE OF ITS PREPARATION ON THE EFFECTIVENESS
OF CARBON MONOXIDE OXIDATION CATALYSTS

The article considers a letemperature catalyst for the oxidation of cariboonoxide (CO),
improves the method of its preparation, and evaluates the effectiveness of catalytic activity. The effect
of the neutralization reaction on the efficiency of the palladium catalyst and the distribution of its
dispersed phase on aluminumdion the efficiency of the catalyst, as well as the distribution of
particles of the dispersed phase of the catalyst, the degree of its aggregation and the mass
concentration of the catalytic phase on aluminum oxide are studied

Keywords: palladium catalys aluminum oxide palladium catalyst efficiengyparticle
distribution of the catalytic fractich
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