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A MATHEMATICAL MODEL OF DEVELOPMENT OF A FIRE IN A PREMISE

Ieanb. PazpaboTka MaTeMaTH4eCKOH MOJENHN Pa3BUTHUS MOXKapa B MOMELICHUH AJISI TPOTHO3UPOBAHUS aBapUITHBIX
CUTYaLUH.

MeToauka OCHOBaHAa Ha NMPUMEHEHMH KIACCHYECKMX YPAaBHEHHH TEIUIOMaccooOMEeHa ¢ Y4&TOM TEepMUYECKOTO
pacIIUpEeHHs Ta3oB.

Pesyabrarbl. PaccMoTpeHa MoJenb ropeHust TBEPABIX MATEPUANIOB C YYETOM HX TEPMHUUECKOIO DPA3JIOKECHHUS,
GUIbTPallMM TOPIOYMX TIa30B B CTOPOHY BO3AYIIHOTO IOTOKA W YBEJIMYEHHWs IUlomaan ropenus. [Ipemsoxena
MaTeMaTH4ecKasi MOJEb TeMJIoMaccCOOOMEHa B CaMOM TOMENICHUH B B €r0 CTEHaX C y4ETOM pacxXOoJOBaHHUS KHUCIOPOJAa Ha
ropenue. IlomyueHa aHanuTH4ecKasl 3aBUCUMOCTh MHTEHCUBHOCTH TOPEHMs TBEPAOIO MaTepualla, XOpOIIO COINIACyroIascs
C 3KCIIEPUMEHTAJIBHBIMH JaHHBIMU. Pa3paboTaH 4nCIIeHHBIH METOJ pacuéTa TeMIepaTypsl B IIOMENICHUN U B €r0 CTEHaX B
MOMEHT pa3BUTHUs N10Kapa U IIPU JOTOPaHUU Pa3INYHbIX MaTEPUAIIOB.

Hayynass HoBHM3HAa. VYCOBEpIIEHCTBOBAHA MaTeMAaTH4eCKas MOJENb, IOBBINIEHA TOYHOCTh pPACYETOB U
3¢ PEKTUBHOCTH CHCTEMBI BOASHOTO TTOKapOTYIICHUS.

IIpakTnyeckasi 3Ha4YMMOCTBb. IlonmydeHHBIE pe3ylbTaThl MOXHO MCIOIB30BATh MPU IPOTHO3E IMOCIEACTBUN
pa3BUTH MOXKapa U BEIOOpE MapaMeTpoB €ro TYIICHHS AUCTIEPTHPOBAHHON BOIOM.

KaloueBble cioBa: noowcap, 2coperue; nomeweHue, CMeHbl, MeMnepamypa; KOHYEHMpayus KUciopood,
Mamemamuyeckas MoOeb, YUCIEHHbI MemOo0, NPOSHO3.

Purpose. Working-out the mathematical model of development of the fire in the premise to forecast emergency
situations.

The methods are grounded on the use of the classical heat-mass exchange equations taking into account the thermal
dilatation of gases.

Results. The model of combustion of solid materials with due regard of their thermal decomposition, filtration of
combustible gases aside the air flow and extension of the burning area is considered. The mathematical model of heat-mass
exchange in the premise itself and within its walls is proposed taking into account the oxygen consumption for burning. The
analytical dependence of intensity of combustion of the solid material that is well consistent with the experimental data has
been received. The numerical method of computing the temperature in the premise and within its walls at the moment of
development of the fire and by after-combustion of various materials has been worked out.

Scientific novelty. The mathematical model is improved, the precision of calculations and efficiency of a water
fire-fighting system are raised.

Practical value. One can use the results received by the forecast of consequences of development of the fire and
choice of parameters of its fighting with water dispersed.

Keywords: fire; combustion; premise; walls; temperature; oxygen concentration; mathematical model; numerical
method; forecast.
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PARAMETERS OF A DEVICE FOR SMOKE PRECIPITATION IN EMERGENCY PREMISES

Heas. Onpenenenue mapaMeTpoB YCTAHOBKH JBIMOIIOIaBICHUS TOHKOPACTIEUICHHOH BOIOM.

MeTtoabl. AHAIUTHYCCKUE WCCICAOBAHMUS TIPOIIECCa B3aWMONCHCTBHS Kamlellb TUCIIEPTUPOBAHHON BOIBI C
YacTHIAMH JIbIMA.

Pe3yabTaTsl. [lonydeHsl 3aBUCIMOCTH 7SI OTIPENICIICHUS] MHTCHCUBHOCTH M BPEMEHH ITOJIaYH TOHKOPACTIBUICHHOMN
BOJIbI B aBApPUIHOE MIOMEIICHHE B I[CJIAX MOBBIIICHHUS BUTUMOCTH.

Hayynasi HoBM3HA. YCTAaHOBJIGHa 3aBHCHUMOCTb JAJIbHOCTH BUAUMOCTH B aBapUlHOM MOMEIIEHUH OT
MHTCHCUBHOCTH IOJIA4YX BO3IYIIHO-BOISHOW CMECH, pa3MEpOB Kameib PacHbLUICHHOW BOJBI, CyMMapHOro Ko3dduiuenra
3axBaTa JBIMOBBIX YACTHI[ KAIUIIMHU M Pa3MEPOB MOMEIIICHHS.

IpakTuyeckasi 3HAYUMOCTH. BHepeHre pa3paboTaHHO# YCTAaHOBKH B MOYKAPHO-CIACATENILHBIX MOPA3ICICHHUIX
MUYC 1mo3BOIUT MOBBICUTH 3PPEKTHBHOCTh MX NEHCTBUH, CHU3UT yrpo3y JKH3HH CIIACAEMBIX JIIOJCH M BEAYIINX OOEBEIC
JIefCTBUS OKAPHBIX.

KarueBble cioBa: yacmuyvl 0bima; ObiMoocaxdcoeHue; OblMOCOC, KOHYEHMPAYUs 4acmuy, UOUMOCHb, PACX00
800bl; CYMMAPHbLIL KOIDPuyuenm 3axeama.

Purpose. Determination of parameters of an installation of smoke suppression with water fine-dispersed.

Methods. Analytical investigations of the process of interaction of drops of water dispersed with smoke particles.

Results. The dependences are obtained to determine intensity and time of the feed of water fine-dispersed into the
emergency premise with the aim of higher visibility.

Scientific novelty. The dependence of range of visibility in the emergency premise on intensity of feed of the air-
water mixture, drop size of water dispersed, total factor of capture of the smoke particles with the drops and size of the
premise is ascertained.

Practical value. The introduction of the installation worked out in the fire-rescue subdivisions of the Ministry of
Emergency Situations will allow heightening the efficiency of their activities, will reduce the danger to life of the humans
being saved and that one of the fighting fire men.

Keywords: smoke particles; smoke precipitation; smoke exhauster; concentration of particles; visibility; water
consumption; total factor of capture.
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SPONTANEOUS COMBUSTION OF COAL IN STORING PLACES ON THE SURFACE

Heab. OnpobGoBaHHe HOBOrO METOJa pacdeTa WHKYOAlMOHHOTO MEpHOja CaMOBO3TOpaHUsS YIJIsl Ha HpUMEpe
peanbHOro mnoXxapa.

MeToauka. JKCIepUMEHTANIbHBIE UCCICIOBaHMS (PH3UKO-XUMHUYECKHX CBOWCTB YIJIs, MPOLECCa €ro OKUCICHHUS U
yCTaHOBJICHHE MHKYOAIIMOHHOTO MEPUO/Ia CAMOBO3TOPaHHUs YIJIsl C HCIIOJIb30BAHUEM HOBOT'O METO/Ia pacueTa.

Pe3ynbTaThl. YCTaHOBICHBI KWHCTHYCCKHE MMAapaMETphl OKUCICHUS yriisa. Jlns  ompeneneHus MNpUYUH
CaMOBO3TOpaHUsl yIUIA MPH €ro CKJIAAMPOBAHUHM HA MOBEPXHOCTH MPEIIOKEHO HCIOJB30BAaTh MAaTEMATHYCCKYI0 MOJICIb
TETEPOreHHOr0 OKUCIICHUS YIUIA ¢ YYETOM HCIapeHus Biard. [1oka3aHo, 4TO CYIIECTBCHHOE BIIMSHHE Ha BO3SHUKHOBCHUC
odara CaMOBO3TOpAaHHMs YIJIsl OKA3bIBAOT pPa3MEpPhl CKOILICHHS M YCIOBHUS OKPYXKAOMICH cpelbl. Y CTaHOBIICHAa 3aBUCHMOCTD
MHKYOAI[MOHHOTO IIEPHOIa CAMOBO3TOPAHUsI YIJIsl, XPAHSIIETOCS HA MOBEPXHOCTH, OT PAJNYCa €r0 CKOTUICHHUS.
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Hayunas wnoBu3Ha. OrpeencHbl KOHCTAHTBI CKOPOCTH OKHCICHHS YIJIL, B TOM YHCIC W KPHTHYCCKAs
TeMIIepaTypa ero CaMOBO3TOPAHHSI.

IpakTHYecKkasi 3HAYUMOCTH. [loNydeHHBIE 3aBUCHMOCTH PEKOMEHIYIOTCS JUIL  OMNBITHO-TIPOMBIIIIICHHOTO
HCIIONTE30BAHMS OTIPEICIICHUS TPUYMHBI BOSHUKHOBEHUSI TI0Kapa OT CAMOBO3TOPAHMS YTJIS.

BbIBOAbI. Y CTaHOBIICHB! TIPUYXHBI BOSHUKHOBEHHUS [TOXAapa MMPU XPaHCHHWH CKOIUICHHS YT Ha TmoBepxHocTd. Ha
OCHOBAHWH [JaHHBIX JTA0OPATOPHOTO AHAM3a HAWICHBl KHHETHYECKHE MapaMeTpbl OKUCIEHWS W YCTaHOBJEH
MHKYOAIHOHHBIN TIEPUO]] CAMOBO3TOPAHUS 11 KOHKPETHOTO CKOIUICHUS TBEPI0TO TOILIHBA.

KiloueBble ClI0Ba: camo6o320paHue, KpUMuueckdas memMnepamypa; Kpumuyeckas mOIWuHa CKONJIeHUs,
UHKYOAYUOHHBIL NEPUOO; YeOIlb.

Purpose. Testing the new calculation method of ascertainment of the incubation period of the spontaneous
combustion of coal by way of example of a real fire.

Methods. Experimental investigations of physicochemical properties of coal, of the process of its oxidation and
ascertainment of the incubation period of the spontaneous combustion of coal with the use of the new calculation method.

Results. The kinetic parameters of oxidation of coal are established. To ascertain the causes of the spontaneous
combustion of coal by its storing on the surface it is proposed to use the mathematical model of the heterogeneous oxidation
of coal taking into account the moisture evaporation. It is shown that the sizes of an accumulation and environmental
conditions influence considerably on the origin of a place of the spontaneous ignition of coal. The dependence of the
incubation period of the spontaneous combustion of coal being stored on the surface on the radius of its accumulation is
ascertained.

Scientific novelty. The constants of the oxidation rate of coal including the critical temperature of its self-ignition
are established.

Practical value. The dependences received are recommended for the experimental-industrial use to determine the
cause of origin of the fire because of the spontaneous combustion of coal.

Conclusions. The causes of origin of the fire by the storing of the coal accumulation on the surface are established.
On the basis of the data of the laboratory analysis the kinetic parameters of the oxidation are found, and the incubation
period of the spontaneous combustion is established for the concrete accumulation of the solid fuel.

Keywords: spontaneous ignition; critical temperature; critical thickness of the accumulation; incubation period;
coal.

Bnaoenen Banepvesuu I'ypacuii, cm. nayy. comp.,; e-mail: opbush@mail.ru;

Eezenuit Onezoeuu 3unuenxo, unc.; e-mail: evgeniy.zintchenko@yandex.ru

Tocyoapcmeennviii HayuyHO-UCCIE008AMENLCKU UHCIMUMYM 20PHOCNACAMENbHO20 0eld, NONICAPHOU Oe30NaACHOCU U
epadicoanckoul 3auumsl «Pecnupamop» MYC JJHP

283048, Honeyx, yn. Apmema, 157. Ten. (+38 062) 311-39-70

XAPAKTEP OIUIABJIEHUSI TPOBOJHUKOB ITPU KOPOTKOM 3AMBIKAHUHA

Vladelen Valeryevich Gurzhiy, senior scientific associate; e-mail: opbush@mail.ru;

Yevgeny Olegovich Zinchenko, engineer; e-mail: evgeniy.zintchenko@yandex.ru

The “Respirator” State Scientific Research Institute of Mine-rescue Work, Fire Safety and Civil Protection of the MChS DPR
283048, Donetsk, 157, ulitsa Artyoma. Phone (+38 062) 311-39-70

CHARACTER OF THE WASHING OF CONDUCTORS BY THE SHORT CIRCUIT

Iesab. YcraHOBICHHE aBapUUHOIO peknMa pabOTHI MO XapakTepy OIUIABICHHH O0O0pasloB, M3BATHIX C MecTa
Hoxapa.

MeTtoasbl. THCTpyMeHTaIbHBIE UCCIEI0BAHNS METAIIMYECKUX IPOBOJHUKOB CO CIIEIaMHU OILTaBJICHHUH.

Pe3yabTaTsl. Onpenenenne NpUYMHbI OIJIaBICHUS (Pa3pyIIeHNs) TPOBOJAHUKOB, H3BATHIX C MECTa MOXKapa.

Hayunasi HoBu3Ha. [IpencraBieHbl XapakTepHble IPU3HAKK aBApUHHOTO pexknma paboThl — KOPOTKOE 3aMbIKaHHE
B MEJIHBIX U QJIIOMUHUEBBIX TPOBOJIHUKAX.

IIpakTHyeckass 3HAYUMOCTb. Pe3ynbTaTbl MHCTPYMEHTAJbHBIX HCCIEAOBAaHMM  IO3BOJSIOT  ONPENECIUTh
OTHOIIEHHE aBapUHHBIX PEKUMOB pabOTHI K BOSHUKHOBEHHIO MOXapa.

KoaioueBble ciioBa: asapuiinbie pedicumvbl pabomvl, KOPOMKoe 3ambiKanue, nepeepyska; 0oavuioe nepexooHoe
conpomuseienue; UHCMPYMeHmMAanbHble UCCIe008ANUI.

Purpose. Establishment of the emergency mode of operation by character of the washings of the specimens
withdrawn from the fire-place.

Methods. Tool investigations of the metallic conductors stained with the washings.

Results. Determination of the cause of the washing (destruction) of the conductors withdrawn from the fire-place.

Scientific novelty. The characteristic signs of the emergency mode of operation, i.e. the short circuit in the copper
and aluminium conductors, are presented.

Practical value. The results of the tool investigations allow determining the relation of the emergency modes of
operation to the origin of the fire.

Keywords: emergency modes of operation; short circuit; overload; large transient resistance; tool investigations.
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BACKPACK FIRE EXTINGUISHERS FOR FIGHTING THE FOREST FIRES

Hean. Onpenenuts OCHOBHBIC HATIPABICHUS Pa3paO0TKU PAHIICBBIX OTHETYIIUTENCH IS TUKBUAIAINH JICCHBIX
MIOXAapoB.

Metoanka. AHanu3 u 0000IICHUE MATEPUAIIOB 10 CYIIECCTBYIONINM PAHIICBBIM JICCHBIM OTHETYIIUTEISM JJIs
JIMKBH/IALUH JIECHBIX TTOKAPOB.

Pe3yabTaThl. BeigeneHsl OCHOBHBIC HAMPaBJICHHsI Pa3pabOTKH PAHIEBBIX OTHETYIIUTEINEH ISl TMKBUIAIIUH
JIECHBIX TI0KapOB, 000CHOBAHBI MAPAMETPh! (PYHKIIMOHUPOBAHHSI PAHIIEBBIX JIECHBIX OTHETYIIUTEIICH.

Hayunasi HoBU3HA. PacKpbIThl 0COOCHHOCTH (DYHKIIMOHHUPOBAHKS PAHIIEBBIX JIECHBIX OTHETYIIUTENEH,
MPUBOJMMBIX B ICHCTBUE MYCKYJIBbHOM CHJION YeJI0BeKa B YCIOBHSAX MOXKapa.

IpakTuyeckas 3Ha4YuMocTh. OOYCIIOBICHBI OCHOBHBIE TPEOOBAHMUS K Pa3pabOTKaM PaHIIEBBIX OTHETYIIHTENCH
JUTS TMKBUIAIMH JICCHBIX TT0)KaPOB.

KutoueBble ¢lI0Ba: panyegulii 1eCHOU 02HEMYWUMENb, PACX00 800bl, TUHEUHAS UHMEHCUBHOCb NOO0AYU 800D,
UHMEHCUBHOCMb NOXCAPA, ECHblE NONCADDI.

Purpose. To determine the principal directions of working-out the backpack fire extinguishers for fighting the
forest fires.

Methods. Analysis and generalization of materials on the existing backpack forest fire extinguishers to fight the
forest fires.

Results. The principal directions of the working-out of the backpack fire extinguishers to fight the forest fires are
assigned, the parameters of the function of the backpack forest fire extinguishers are substantiated.

Scientific novelty. The peculiarities of the function of the backpack forest fire extinguishers being actuated by the
man power under the fire conditions are disclosed.

Practical value. The principal requirements to the developments of the backpack fire extinguishers for fighting the
forest fires are stipulated.

Keywords: backpack forest fire extinguisher; water discharge; linear intensity of water delivery; intensity of the
fire; forest fires.
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GENERATION OF AMMONIA VAPORS BY ACCIDENTAL ESCAPES

Heab. AHanuTHYECKOE MOJICIMPOBAHHUE IIpoliecca 00pa3oBaHUsI TAPOB aMMHAaKa B PE3YJIbTaTe pa3repMeTH3aluu
pe3epByapa ¢ )KUIAKAM aMMHAKOM.

MeToabl. AHAIUTHYECKHE UCCIIEA0BAHMUS Mpollecca 00pa3oBaHusl IAPOB aMMHAaKa IIPpU aBapUHHBIX BEIOpOCAX
KHIKOTO aMMHAKa.

Pesyabrarsl. [lonyyena maTemMaTrdeckasi MOJielib 00Pa30BaHUS MAPOB HA KAXK/OW CTAIUK Pa3BUTHS aBapPUU C
BBIOPOCOM YKH/IKOTO aMMHUAKa.

Hayunasi HoBH3HA. PackpbIThl 0COOCHHOCTH Tporiecca 00pa30BaHusl APOB IPU aBAPUIHON pa3repMeTH3aIUN
pe3epByapa ¢ KHIKAM aMMHUAKOM.

IpakTudeckasi 3HAYUMOCTH. [10TydeHHBIC PE3yIbTATHI O3BOJISIFOT IPOBOJUTE PACUYCTHI KOJIUYCCTBA
ra3000pa3HOro aMMHUaKa, BEIICIUBIICTOCS B PE3YJIbTATEC ABAPHU C KUIKUM aMMHUAKOM.

KiioueBble ci1oBa: asapus, 6bi0poc, sHCUOKULl aMMUaK; napul; napooopazosanue; Kunenue,; ucnapenue.
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Purpose. The analytical modeling of the process of generation of the ammonia vapors as a result of
depressurization of a tank with the liquefied ammonia.

Methods. Analytical investigations of the process of generation of the ammonia vapors by accidental escapes of the
liquid ammonia.

Results. The mathematical model of generation of the vapors at each stage of development of the accident with the
escape of the liquid ammonia has been obtained.

Scientific novelty. The peculiarities of the process of generation of the vapors by the accidental depressurization of
the tank with the liquefied ammonia are disclosed.

Practical value. The results received allow calculating the quantity of the gaseous ammonia isolated as a result of
the accident with the liquid ammonia.

Keywords: accident; escape; liquid ammonia; vapors; vaporization; boiling; evaporation.
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CALCULATION OF HEAT-TRANSFER COEFFICIENTS IN THE LAYER OF A GRANULAR SUBSTANCE

Hess. YcoBepIIeHCTBOBaHUE METOJa OTpeAeIeHUS K0d(D(HUIIIEHTOB TEIIOOTAAYH B AUCTICPCHBIX Cpeax Ha
OCHOBaHHHU TEOPETHUUECKOTO OIMMCAHHS MPOIIECcCa 09aroBOTO CAMOHATPEBAHMUS BEIIECTB M AKCIIEPUMEHTAIbHBIX TaHHBIX.

MeToauka OCHOBaHa HA MATEMATUYECKOW MOJIENTM 0YaroBOTO CaMOHArpEBaHuUsl OPraHUYECKUX TUCTIEPCHBIX
BEIIECTB 32 CUET XUMHUYECKUX PEAKIUH OKUCIECHUS U IUTEPATYPHBIX JAHHBIX.

Pe3yabTraTsl. [lokazaHo, 9TO Npy XpaHEHUH JUCTIEPCHBIX OPTAaHMYECKUX BEIIECTB B 3aMKHYTHIX 00BEMaX UMEIOT
MECTO CITy4al 04aroBOTO CaMOBO3TOpaHMsl, MPUBOIAIIETO K moxapy. [lepenaya TemaoTel BHYTPH TUCTIEPCHOM CpeIb
OCYIIECTBIIETCSI TEIUIOMPOBOAHOCTRIO ¢ KO3 GHUIIMEHTOM TEIUIOOTAAYH, XapaKTEPHBIM JIJIsl JAHHOTO BEIIECTRA.
[IpennoxxeHo UCIoJIb30BaHNe Pa3pabOTaHHON paHee MAaTeMaTUIECKOW MOJIENTM 0YaroBOro caMOHarpeBaHus IUCIIEPCHOTO
BEIIIECTBA i COBMECTHO C UMEIOIIUMHUCS SKCIICPUMEHTATBHBIME JAHHBIMHU ITYTEM MOJISIIMPOBAHHS TIPOIIecca ONpeeIcHIe
KO3 PUIHEHTOB TerutooTAaun. Ha nmpuMepe TuTepaTypHBIX JaHHBIX 110 CAMOHATPEBAHHIO B CKOTUICHUH TPABSTHON MYKH
oKa3aH MeToH pacuéra ko3 duimerTor Terrootaaqdn. [lodydeHHBIE pe3yIIbTaThl YAOBICTBOPUTEIHHO COTIACYIOTCS C
nmaunaeivu B.H. Tumodeesa, T. lllepeyna, b.J1. Karnenscona, I1.I'. PomankoBa.

Hayunas noBu3Ha. [Ipemiosxen Metos onpenencHus K03 PHUINESHTOB TEIUIO0TAAYH, OTIUIAOIIHNACS OT
CYIIECTBYIOIINX TEM, YTO MOJCIHAPYETCS MPOIIECC PEATbHO Pa3BUBAIOIIETOCS 09arOBOTO CaMOHATPEBAHUS TUCTIEPCHOTO
BEIIECTBA C MIOMOIIBIO MPEIaraeMoi MaTeMaTHIeCKOH MOJIENH U C YIETOM ONPEACTEHHBIX B TAOOPATOPHBIX YCIOBUIX
TeMI0(PpU3NIECKUX XapaKTEPUCTHUK BEIIECTRA.

IIpakTuyeckasi 3HAYUMMOCTb. [10oTydeHHBIE JAHHBIE HCIIONB3YIOT MPH OMPEICICHUH JOITYCTUMOTO pa3Mepa
CKOIUICHHS TUCTIEPCHOTO OPTaHUIECKOTO BEIECTBA, UCKIIIOYAIOIIETO €T0 CAaMOBO3TOpaHHeE.

KuroueBble cjioBa: camogoseopanue; menioomoaua, kpumepuu buo u @ypve; unkybayuonHwlii nepuoo,
Op2aHuyecKoe 8eujecmao.

Purpose. Improvement of the method of determination of the heat-transfer coefficients in disperse mediums on the
basis of the theoretical description of the seat self-heating process of substances and experimental data.

The methods are grounded on the mathematical model of the seat self-heating of the organic disperse substances at
the expense of chemical oxidation reactions and literature data.

Results. It is shown that the cases of the seat spontaneous combustion resulting in the fire take place by the storage
of disperse organic substances in confined spaces. The heat transfer within the disperse medium is realized by means of
thermal conductivity with the heat-transfer coefficient that is characteristic for the substance given. The use of the
mathematical model of the seat self-heating of the disperse substance worked out before is proposed, and together with the
experimental data available the heat-transfer coefficients are determined by means of the modeling of the process. The
method of calculation of the heat-transfer coefficients is shown by way of example of the literature data on the self-heating
in the grass meal accumulation. The results received are agreed satisfactorily with the data of V.N. Timofeyev, T. Sherwood,
B.D. Kantselson, P.G. Romankov.

Scientific novelty. The method of determination of the heat-transfer coefficients is proposed that differs from the
existing methods by that fact that the process of the really developing seat self-heating of the disperse substance is simulated
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by means of the mathematical model proposed and taking into account the thermal characteristics of the substance
determined under laboratory conditions.

Practical value. The data obtained are used by determination of the permissible dimension of the disperse organic
substance excluding its spontaneous combustion.

Keywords: spontaneous combustion; heat transfer; Bio and Fourier criteria; incubation period; organic
substance.
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SEWAGE TREATMENT FROM HEAVY METALS

He.]'lb. BBI60p OIITUMAJIbHBIX HaHpaBJ’IeHI/Iﬁ HeﬁTpaﬂHBaHI/IH BpEAHOIO BO3Z[€I\/‘ICTBI/I${ TOKCHUYCCKHUX KOMIIOHCHTOB B
CTOYHBIX BOJAaX 3a CHECT UX OYHUCTKHU OT TAXKCJIBIX MCTAJIJIOB.

MeToumca OCHOBaHa Ha aHAJIU3€ (1)I/ISI/IKO'XI/IMI/I‘ICCKI/IX IpOoHECCOB OYMUCTKHU CTOYHBIX BOJ OT TSXKCJIBIX METAJJIOB C
HCIOJIb30BAHUCM PA3JIMIHBIX TEXHOJIOTUH.

Pe3yJ1]>TaT]>l. PaCCMOTpeHLI IIYyTHU COBCPUICHCTBOBAHUSA TEXHOJIOTHH OYHNCTKH CTOYHBIX BOJ OT TAXKCJIBIX METAJIJIOB
C UCITIOJIB30BAHUEM HU3BCCTH U BBICHINX BOAHBIX paCTeHI/If/'I.

Hay!maﬂ HOBH3HA. Bnemee YCTaHOBJICHBI AHAJIUTUYCCKNUE 3aBUCUMOCTU KOHIECHTPAIUU TAXKCIIbIX METAIJIOB OT
YPOBHA pH pacTBOpa, EMKOCTH IOTJIOHICHUA, CKOPOCTH COp6HI/II/I MEIN U CBUHIIA BBICHIMMHU BOAHBIMU PACTCHUAMMU.

HpaKTH‘leCKaﬂ 3HAYUMOCTb. HonyquHme AHAJIUTHYCCKUEC 3aBUCUMOCTHU Aa0OT BO3MOXHOCTH BLIGpaTB
OIITUMAJIBHBIC YCIIOBHUA OUYUCTKU CTOYHBIX BOJ C UCIIOJIb30BAHUEM PCATCHTHBLIX U OMOJOTHYECKUX METOOOB.

KaroueBsble ci1oBa: msoicenvie Memalivl, O4YUCmMKaA, peaceHmaol, npou3@et)elmepacmeopuﬂwcmu; 6u0n/zam0;
EeMKOCNb No2IOWeHUs, epemsi cop614uu.

Purpose. Choice of the optimum directions of neutralization of the harmful influence of toxic components in
sewage water at the expense of their treatment from heavy metals.

The methods are based on the analysis of physicochemical processes of the sewage treatment from the heavy
metals with the use of various technologies.

Results. The ways of improvement of the technologies of the sewage treatment from the heavy metals with the use
of lime and higher hydrophyte weeds are considered.

Scientific novelty. The analytical dependences of the concentration of the heavy metals have been ascertained on
the pH-level of the solution, adsorptive capacity, sorption rate of copper and lead with the higher hydrophyte weeds at the
first time.

Practical value. The analytical dependences received enable to choice the optimum conditions of the sewage
treatment with the use of reagent and biological methods.

Keywords: heavy metals; treatment; reagents; product of dissolubility; bioplateau; adsorptive capacity; sorption
time.
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PARAMETERS OF A BARRIER STOPPING FOR ISOLATION OF FIRE DISTRICTS

Heab. Onpenenenue napaMmeTpoB 0apbepHOH MEPEMBIUKH.

MeToapl. AHaTUTHYECKHE UCCIIEA0BAHNS HA OCHOBE TEOPUH CBOA OOpYIICHHS
M.M. IIpoToabsKoHOBA.

Pe3yabTaTsl. [lonyyeHbl OCHOBHBIE ITapaMeTpbl OapbepPHON MEPEMBIUYKH: K03 UIMEHT 3an0IHEHUS
BBIPaOOTaHHOTO MPOCTPAHCTBA OOPYIICHHBIMHU NTOPOAAMH, BBICOTA 3aMIOTHEHHUS, YCIOBUE MOTHOTO 3aII0JTHEHUS
0OpyIICHHBIMH IOPOIaMH KPOBIIH.

Hayunasi HoBu3HA. [lomydeHb! BEIpaKeHUS [T ONPEACIICHI OCHOBHBIX ITApaMeTPOB 0apbEePHBIX EPEMBIUEK:
BBICOTHI 3aIIOJIHEHUS BEIPAOOTKH OOPYIICHHON ITOPOJIOH, YCIIOBHSA 3aII0JIHEHUS M KO (PHUIINCHTA 3aI0THEHHS.

IIpakTHyeckast 3HAYUMOCTb. [loTydeHHBIE PE3YJIBTATH MOTYT OBITh HCIIOJIB30BAHBI IIPH COOPYKEHUH OapbepHBIX
TIepeMbIUeK C MCKYCCTBEHHBIM OOPYIICHHEM KPOBIIH BHIPAOOTKU U, B YaCTHOCTH, JJIS OTIPEJICNICHNUS JIOTIOIHUTEIBHOTO
o0bema Mopobl, He0OXOMMOTO JJIsl 3aNOJTHEHHS BBIPAOOTKH TOPHBIMHU TTIOPOJAMH.

KitoueBble cl10Ba: 6apvepHas nepemviuka, c600 0OpyuleHs,; 6blcoma 00pyuteHus, Kodgduyuenm 3anoIHeHus;
KO3 duyuenm paspoixieHus.

Purpose. Determination of parameters of the barrier stopping.

Methods. Analytical investigations on the basis of the M.M. Protodyakonov arch failure theory.

Results. The principal parameters of the barrier stopping, i.e. coefficient of filling the waste with the rocks caved,
height of filling, condition of the total filling with the roof rocks caved, are obtained.

Scientific novelty. The expressions to determine the principal parameters of the barrier stoppings, i.e. height of
filling of the mine working with the caved rock, conditions of filling and fill factor, are received.

Practical value. The results obtained can be used by erection of the barrier stoppings with the artificial fall of the
mine working roof and, in particular, for determination of the additional rock volume that is necessary for filling the mine
working with the mine rocks.

Keywords: barrier stopping; arch of failure; height of failure; fill factor; loosening coefficient.
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SAFETY WHEN USING THE FLUOSILICIC ELECTROLYTE FOR LEADING

Heas. OnpeaencHue KOJIUYECTBCHHBIX IapaMeTPOB BHIOPOCOB CBUHIIA U (TOPHIOB B aTtMochepy Kak 0co0o
TOKCHYHBIX, @ TAKXKE BRIOOP METOJOB OYHCTKU aTMOC(HEPHOTO BO3IyXa OT CBUHEIICOICPIKAIINX BEIIECTB.

MeToanka. JKCIIEpUMEHTAIBHBIC UCCIICIOBAHNS OCHOBAHBI HA OIPECIICHIH BEIOPOCOB CBUHIIA U (PTOPUIOB C
[IOBEPXHOCTHU JIEKTPOJIUTA.
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Pe3yabTaThl. AHAIN3 TOTYYCHHBIX JaHHBIX TIOKA3bIBACT, YTO M0 CYMMapHOMY KOJMYECTBY BEIOPOCOB
AIEKTPOJIUTHL B PA3HOM CTETIEHN TOKCHYHBI IIPH COXPAHEHUH OJMHAKOBO XOPOIIUX IKCIUTYyaTAIIHOHHBIX XapaKTEPHUCTHK.

Hayunas noBu3Ha. BriepBrie onpeieNieHbl KOJIMYECTBEHHBIE XapaKTEPUCTHKH BRIOPOCOB CBUHIA U (PTOPHUIOB B
BO3IyX pabouei 30HBI C MOBEPXHOCTH KPEMHEPTOPHUCTOBOIOPOIHOTO HIIEKTPOIUTA AJIsl CBIHHIICBAHHS.

IpakTuyeckass 3Ha4uMMOCTh. [lomydeHHBIE pE3yIBTATHl HCCIENOBAHWN MOTYT OBITH HCIIONB30BAaHBI IS
pa3paboTKy MEHEe TOKCUYHBIX JIEKTPOJIUTOB I CBUHIIEBAHUS IIPH COXPAaHEHNH BBICOKMX IKCIUTyaTaIlHOHHBIX Ka4eCTB.

KoatoueBble cioBa: npomviuiiennas 0e30nacHoCmyb, CeUHYesanue, KPeMHe@mopucmoso0opOOHbIll INEKMpPOIUMm,
8bI0POCHI, COCOUHEHUS CEUHYA; YMOPUOb.

Purpose. Determination of quantitative parameters of lead and fluorides emissions into the environment as
super-toxic as well as choice of methods of purification of the atmospheric air from plumbous substances.

Methods. The experimental investigations are based on determination of the lead and fluorides emissions from the
surface of the electrolyte.

Results. The analysis of the data obtained shows that the electrolytes are toxic to the various degree according to
the general number of the emissions by maintaining the equally good operational characteristics.

Scientific novelty. The quantitative characteristics of the lead and fluorides emissions into the air of the working
area from the surface of the fluosilicic electrolyte for leading were determined for the first time.

Practical value. The results received can be used for working-out the less toxic electrolytes for leading by
maintaining the high operational properties.

Keywords: industrial safety; leading; fluosilicic electrolyte; emissions; lead compounds; fluorides.
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PRIORITY DIRECTIONS IN THE ORGANIZATION OF THE SAFE PRODUCTION ACTIVITY

Hess. PazpaboTaTh MEpONPHUATHS IO CO3/JTAaHHUIO 3IOPOBBIX U 0€30MaCHBIX YCIOBHI TPYIa.

Metoanka. AHanu3 (akTOpOB, BIUSIOIINX HA COCTOSIHAE OXPaHbI TPYyJa U MPOMBIIIICHHOW 0€30MacHOCTH Ha
npeanpustusx JHP.

Pe3yabTaThl. Pa3paboTaHBl MEPOIIPHUATHS IO CO3JAHHIO 3JOPOBHIX M OE30IMACHBIX YCIIOBHIA TPY/IA.

Hayunas noBu3Ha. [IpemioskeHp IPHOPUTETHRIC HATIPABICHUS B HOPMOTBOPUYECKON IEATEILHOCTH IO OXpaHe
TPYAa U MEPOIIPHUATHS 10 (POPMUPOBAHHIO MTOTUTHKH B 00JIACTH OXPAHBI TPy/Aa Ha MPEIIPUATHIX.

IMpakTHyeckast 3HAYUMOCTD. Pe3ylibTaThl aHANN3a MOTYT OBITh HCIIOJIL30BAHBI P Pa3pabOTKe U BHEAPCHUH
CHCTEMBI yIPABJICHUs OXPaHO# TPy/ia U MPOMBIIUICHHOH 6€3011aCHOCTH Ha MPEIIPHUSITHSIX.

KiaroueBble ciioBa: oxpana mpyoa, npomvluiieHHas 6€30NaACHOCHb, HeCUACHbLI CIYYall Ha NPOU3800Ccmae;
npouU3BO0CMBEHHBIL MPABMAMUIM.

Purpose. To work out measures on creation of the healthy and safe working conditions.

Methods. Analysis of the factors influencing on the state of the labor protection and industrial safety at enterprises
of the Donetsk People’s Republic.

Results. The measures on creation of the healthy and safe working conditions have been worked out.

Scientific novelty. The priority directions in the legislation on the labor protection and measures on formation of
the policy in the field of the labor protection at the enterprises are proposed.

Practical value. The results of the analysis can be used by the working-out and introduction of the labor protection
and industrial safety at the enterprises control system.

Keywords: labor protection; industrial safety; industrial accident; occupational traumatism.
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SURGICAL TREATMENT OF THE VICTIMS WITH MISSILE GUNSHOT WOUNDS OF SOFT TISSUES

Heanb. IloBbimenne 3QQPEeKTUBHOCTH XUPYPTrHYECKOTO JICUCHUs MAIMEHTOB C MHOPOAHBIMU TEJAMH B MATKHX
TKaHSX ITyTE€M UCIIOIb30BaHHUS HHTPAOIICPAIIMOHHOTO MYJIbTHIUIOCKOCTHOTO PEHTTCHOJIIOTHYECKOTO KOHTPOJIS.

Metoauka. M3ydeHsl pe3ynpTaThl JeueHus 316 mocTpagaBIux 0T OCKOJIOYHO-OTHECTPEFHBIX PaHCHNH,
MPOLIEAIINX JEUEHUE B OTJACICHUN KapAuo- U peHTreHBacKyisipHoil xupypruu JoKTMO B 2014...2016 rr.

PesyabtaThl. [lpuMeHeHHE HWHTPAONEPAIIMOHHOTO MYJIBTUINIOCKOCTHOTO PEHTI€HOCKONMYECKOTO KOHTPOJISA
TIO3BOJIMJIO YCIIEIITHO TIPOOTIEPUPOBATh 316 ManueHTOB ¢ HHOPOIHBIMH TEJIaMH B MATKHX TKaHAX, COKPaTUTh CPEAHUE CPOKH
CTALMOHAPHOTO U aMOYIaTOPHOTO JICYCHHUS TOCTPAAABIINX. DBOJIONNS Y3KOCTIEHUATH3NPOBAaHHON MEJUIMHCKOM MPAKTUKH
IIpHUBeJa K KaYeCTBEHHO MHBIM BO3MOXKHOCTSIM YAAJICHUS HHOPOAHBIX TEJ U3 MATKHX TKaHEH.

Hayynass HoBu3Ha. OOOCHOBaHO NPEUMYIIECTBO MNPHUMEHEHHs MYJIbTUIUIOCKOCTHON PpEHTITCeHOCKONUU B
XUPYPrUYE€CKOM JICUCHUHU MAlMEHTOB C MHOPOIHBIMU TeJaMH B MATKHX TKaHsX. /lokazaHa xupypruueckas 3(Q()eKTHBHOCTh
PEHTI€HACCUCTUPOBAHHOTO yJAleHUsI HHOPOIHBIX TEJI B CPABHEHUH CO CTAHAAPTHOM METOAMKOMN MX yIaleHHs, KpOMe TOro
OTCYTCTBYET HEOOXOJUMOCTh IPUMEHEHHUS HapKo3a M/WIIM CIIMHHO-MO3TOBOH aHecTe3nH. Pa3paboTaHbl HOBBIE MOJXOIbI B
XHPYPIUIECKOM JICUCHHUH MAIIEHTOB C HHOPOAHBIMH TEJIAMH B MATKHUX TKaHAX.

IIpakTHYyeckast 3HAYMMOCTb. Pe3ylbTaThl CPaBHUTENBHOM OIEHKN 3()()EKTUBHOCTH JEUCHHUS C HUCIIOJIB30BAHIEM
PEHTT€HACCUCTHPOBAHHOTO YIAJICHUSI MHOPOIHBIX TEJ M TPAAWIMOHHBIX METOOUK yNAJICHHUS WHOPOAHBIX TEN W3 MSATKHX
TKaHEH ONpeneNWIN 3HAYUTENIbHBIE MPEHMYIIECTBA HHTPAONEPAIIMOHHONW MYJIBTHIUIOCKOCTHOH PEHTTCHACCHCTEHIINH,
KOTOpBIE TMO3BOJIMIIM 3HAYUTENHFHO ONTHMU3UPOBATH M YIPOCTHTh TEXHHWKY YIOAJCHUS OCKOJKOB, CHH3HTh BpPEMs
CTALMOHAPHOTO ¥ aMOyJIaTOPHOTO JIEYEHHSI NallUeHTOB.

KarodeBble ci10Ba: unopoonoe meno; yoanienue UuHOpOOHbIX MeJl; OCKONOK; PeHM2eHaACCUCEeHYUsl, MASKUEe MKAHU.

Purpose. The higher efficiency of the surgical treatment of patients with foreign bodies in the soft tissues by means
of the use of the intraoperative multiplane X-ray control.

Methods. The results of treatment of 316 victims with the missile gunshot wounds medically treated in the
department of cardio- and X-ray-vascular surgery of the Donetsk Clinical Territorial Medical Amalgamation (DoKTMO) in
the years 2014...2016 were studied.

Results. The use of the intraoperative multiplane X-ray control permitted to successfully operate on 316 patients
with the foreign bodies in the soft tissues, to shorten the medium terms of the stationary and ambulant treatment of the
victims. The evolution of the highly tailored medical practice resulted in the qualitatively other possibilities of the surgical
removal of the foreign bodies from the soft tissues.

Scientific novelty. The advantage of the use of the multiplane roentgenoskopy in the surgical treatment of the
patients with the foreign bodies in the soft tissues is substantiated. The surgical efficiency of the X-ray-assisted removal of
the foreign bodies has been proved in comparison with the standard methods of their removal, besides that the necessity of
the use of anesthesia and/or spinal anesthesia lacks. The new approaches in the surgical treatment of the patients with the
foreign bodies in the soft tissues have been worked out.

Practical value. The results of the comparative estimation of the efficiency of the treatment with the use of the X-
ray-assisted removal of the foreign bodies and of the traditional methods of removal of the foreign bodies from the soft
tissues determined the considerable advantages of the intraoperative multiplane X-ray-assistance that allowed
optimizing and simplifying the techniques of the removal of the splinters substantially, shortening the time of the stationary
and ambulant treatment of the patients.

Keywords: foreign body; removal of foreign bodies; splinter; X-ray-assistance; soft tissues.
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