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APPLICATION OF UNMANNED AERIAL VEHICLES FOR MONITORING OF FOREST AND STEPPE FIRES

Hean. IloBbimenne noxapHoi 6e3omacHOCTH U 3P (EeKTHBHOCTH OOPHOBI C JIECHBIMH W CTEIHBIMH MOXapaMd Ha
tepputopuu JJonerkoit Hapoaroii PeciyOnuku ¢ HCIOIb30BaHHEM OCCTIMIOTHBIX JICTATEIBHBIX allllapaToB.

Mertoanka. AHaTU3 ¥ HAyYHOE 0000IICHHE CBEICHHH 10 TIpodiemMe.

PesyabTaThl. PaccMOTpeHBI  CymIecTBYIOIIME  METONB ~ MOHHTOPHHTA  JIECHBIX W CTEMHBIX  ITOXKapOB,
MIPOaHATM3NUPOBAHEI IOCTOMHCTBA M HEJAOCTATKU CYIIECTBYIOIICH HOPMAaTHBHO-TIPABOBOI 0a3bl IMPUMEHEHHs OCCIHIOTHBIX
JIETaTeNFHBIX AaNIapaToB, TaKTUKO-TEXHUYECKHE MapaMeTPBl HCIONB3YeMbIX OCCIMIOTHBIX JIETATEIBHBIX aIMapaToB MU
ammaparypbl OOHapy>KEHHsI 04YaroB T'OPECHHUS, MaTeMaTHYECKHE MOJCIH ONTHMHU3AIlNM MX KoJmdecTBa. HamedeHBI myTH
petreHus mpooaeM MPUMEHEHUsT OSCITIIIOTHBIX JIETATEIHHBIX allapaToB MPU MOHUTOPUHTE JICCHBIX M CTEIHBIX ITOKapOB H
MOBBIIEHUS 3G GEeKTUBHOCTH X JukBHAanmu cuiiamu MUC JTHP.

Hayuynasi HoBu3Ha. OrmpeneneHsl OCHOBHBIE IIOJIOXKEHHS M TpeOOBaHUS HOPMATHBHO-TIPABOBBIX AaKTOB,
PETYIUPYIOINX HCIOIb30BaHUE OCCIMIIOTHBIX JIETATENbHBIX alNapaToB A MOHHTOPHHra IMOXapoB U OOpBOBI C HUMHU.
[IpennoxxeH MeTon pacdeTra ONTHUMAIBLHOTO KOJIMYECTBA OECHHMIOTHBIX JIETATENBbHBIX ammapaToB, 00eCHedYnBArOIINX
BBINOJIHEHHE TIOCTABJICHHBIX 3a]1ay.

IIpakTHyeckasi 3HAYMMOCTh. HaMedeHHBIE NMyTH peIIeHHs CYIIECTBYIOMUX MPOoOJIeM MO3BOJAT HOApa3IeIeHISIM
MUC [OHP s¢dexkTuBHO TPUMEHATH OCCIWIOTHBIC JICTATENbHBIC ammapaThl MPHU MPOBEACHWHA MOHHUTOPHHTA II0’KapoB
JIeCHBIX MaccuBoB U crereil [IHP u obecieunts opraHU3aIuio X TyIICHHS.

KiroueBble CJIOBa: jecHble U CMeEnHvle Noxjcapbl, DeCHULOMHbIU eMmamenbHblil annapam, MOHUMOPUHS, pPAaHHee
8biAGlIe e, HOPMAMUBHO-NPABO8As OA3A; MAKMUKO-TNEXHUYECKUe XAPpaAKMepUuCmuKy, Mamemamuieckas Mooeib pa3eumust
noscapa.

Purpose. Improvement of fire safety and efficiency of mitigation of the forest and steppe fires in the territory of the
Donetsk People’s Republic with the use of unmanned aerial vehicles (UAVS).

Methods. Analysis and scientific generalization of information on the problem.

Results. Existing methods for monitoring the forest and steppe fires have been examined, pros and cons of the
existing normative legal basis of the UAV application, tactical and technical parameters of the UAVs and equipment for
detection of heat sources currently in use, mathematical models for optimization of their number have been analyzed. The
ways to solve the problems of the UAV application during the monitoring of the forest and steppe fires and to improve the
efficiency of their mitigation by the forces of the Ministry for Emergency Situations of the Donetsk People’s Republic have
been laid down.

Scientific novelty. The principal regulations and requirements of the normative legal documents managing the UAV
application for monitoring and control of the fires have been established. The method of calculation of the optimum number of the
UAVs to ensure the fulfillment of assigned tasks has been suggested.

Practical value. The scheduled ways to solve the existing problems will permit the subdivisions of the Ministry of
Emergency Situations (the Donetsk Peoples’ Republic) to effectively apply the UAVS for monitoring the forest and steppe
fires in the Donetsk People’s Republic and to ensure the organization of their fighting.

Keywords: forest and steppe fires; unmanned aerial vehicle (UAV); monitoring; early detection; normative legal
basis; tactical and technical characteristics; mathematical model of the development of fire.
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INTERACTION OF A DROP AND HEAT FLOWS AT THE BOUNDARY OF THE FIRE FLAME

Hean. ObocHOBaHKE TTAPAMETPOB KACIBHOTO TOTOKA YKUIKOCTH JIJIsI TPEOI0JICHHSI TEIUIOBOTO Oaphepa moxapa.

MeToauka. AHATUTUYECKUE UCCIIEIOBAHUS B3aUMOICHCTBUS KaleIbHOTO TIOTOKA CTPYH U TEIJIOBOTO BOCXOJAIIETO
MIOTOKa MoXKapa.

PesyabraThl. [loka3aHo, 4TO OTHOIIEHHE MMITYJIbCOB IMOTOKA CTPYH K MMITYJIbCY BOCXOJSIIETO TEMJIOBOTO MOTOKA
[o’kKapa SKBUBAJIEHTHO OTHOIICHHIO UX CKOPOCTHBIX HAIOPOB, YTO IO3BOJIMJIO MOJYYUTH YCIOBUE ISl ONpENENICHUs
KPUTHYECKOH CKOPOCTH CTPYH, IPH KOTOPOH oOecrednBaeTcs MPEoJ0NIeHHE TEIUIOBOrO Oaphepa IUIAMEHH U ITOTIaJaHHe
Kareinb Ha IOBEPXHOCTh ToOpsilero marepuana. Ha oOcCHOBaHMM ypaBHEHMsI [IBMXKEHHUSI TIOJIYYEHO BBIpAXKEHHE IS
ONPEJENICHUsI KPUTUYECKOTO AMaMeTpa Kallejb, MEHbILE KOTOPOrO PEaIn3yeTCsl UMITYJIbCHBIM peXUM B3aUMOJCHCTBUS, IPU
KOTOpPOM Ne(OpMHpPYETCST M pa3pyliacTcs IUIaMs, PacTATUBAIOTCS 30HBI PEAKIMH M PE3KO MOBBIMIACTCS MPOHUKAOIIAS
CrocoOHOCTH Karesb, MOBEIMAaeTCs d(PPEKTHBHOCTD TYIICHHUS TTOXKapa.

Hayunasi HoBu3Ha. [ToydeHbI BbIpaxeHHs 1Sl ONPEAETICHUS] KPUTHUECKOTO 3HAUSHUS JUaMeTpa Karljlkd U CKOPOCTH
KareJIpHOTO MOTOKA, OTPEIeNIeHbl UX YMCIICHHBIE 3HAYCHUS JUI1 MOJICTBHBIX 04aroB mokapa panroB 3A u 89B.

IpakTnyeckass 3HAYUMOCTH. Pe3yibTaThl HCCIAENOBAaHUS MOTYT OBITh HCIOJB30BAHBl JJISI  TTOBBIIICHUS
3¢ (GEKTHBHOCTH TOXKAPOTYIICHHS TOHKOPACIBUICHHONW BOJOW M OOOCHOBAaHUS BBHIOOpPA KOHCTPYKTHUBHBIX MApaMETPOB,
OIpeJIeTICHUs] MaKCUMaJjbHOW BO3MOXKHOW JajbHOCTH KalelbHOW CTPYH, INPH KOTOpoil obecrneueHo 3¢d¢dexTrBHOE
MoTalaHue Kamnejib Ha TOBEPXHOCTh TOPSIIEro MaTeprana.

KiroueBble CJI0BA: KaneibHAsi CMpYyst;, MenI080U 80CX00AWUL NOMOK, UMNYIbCHBLIL PEXCUM; KPUMUYECKUU Ouamemp
Kanau, Kpumuueckas cKOpoCmb.

Purpose. Substantiation of parameters of the liquid drop flow for overcoming the thermal barrier of the fire.

Methodology. Analytical investigations of the interaction of the drop flow of a jet and the ascending air flow of the
fire.

Results. It is shown that the ratio of the jet flow impulses to the impulse of the ascending air flow of the fire is
equivalent to the ratio of their velocity heads what allowed obtaining the condition for calculation of the jet critical velocity
by which overcoming the thermal barrier of the flame and ingress of the drops onto the surface of a burning material are
ensured. On the basis of the equation of motion the expression for the calculation of the critical drop diameter has been
obtained below which the pulse mode of the interaction activates. By this pulse mode the flame becomes deformed and
breaks down, the reaction zones stretch and the drop ability to penetrate abruptly increases, the firefighting efficiency
improves.

Scientific novelty. The expressions for calculation of the critical value of the drop diameter and the drop flow
velocity have been obtained, their numerical values for the standardized fires of the Class 3A and Class 89B fires have been
determined.

Practical value. The results of the investigation may be used for efficiency improvement of fighting the fires by
means of the water spray and substantiation of the choice of design parameters, maximum possible range ability of the drop
jet which provides for the effective ingress of the drops onto the burning material surface.

Keywords: drop jet; ascending heat air; pulse mode; critical drop diameter; critical velocity.
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INFLUENCE OF METHANE RELEASE FROM COAL ON ITS TEMPERATURE REDUCTION

Heas. MccnenmoBaHne TUHAMUKHA TEMIIEPATYpHl YIIeW pa3HOW CTeleHH MeTaMop¢uiMa Impu cOpoce TaBICHUS
M€TaHa U ONPEJEIeHUE NPOIOLKUTEILHOCTH €r0 HAIIOPHOTI'O UCTEUEHUSI.

Metoabl. OKCHEpUMCHTAILHBIE HCCICJOBaHHS B Ja0OpPaTOPHBIX YCIOBHAX H 00pabdOTKa pe3yIbTaToOB
AHAJIUTUYECKUX UCCIIEAOBaHUM.

PesyabTaThl. [lonyueHbl aHaIMTHYECKHE 3aBHUCHUMOCTH, OIHCHIBAIOIIME AWHAMMKY TEMIIEpaTypsl YIJed mpu
HCTEYCHUH U3 HUX METaHa U BPEMEHH HAIlOPHOTO €0 BBIIACICHHUS.

Hayuynasi HoBM3HA. [IpennoeHbl pacueTHbIE 3aBUCHMOCTH Ul BBIYMCICHUS BPEMEHU OKOHYAHUS HAIOPHOTO
BBIJICICHUS U3 YTJIeH MeTaHa U Hayajia B HEM OKHCIHTEIbHBIX IPOLIECCOB.

IpakTuyeckasi HeHHOCTh. [loka3aHO, YTO MHKYOAIMOHHBINA MEPHOJ] CAMOBO3TOpPAHMS YIVICH YBEIMYHMBACTCS Ha
0,5...7,5 cyTOK B 3aBUCUMOCTH OT XapaKTEPUCTUKHU YTIEH.

KiaroueBble cioBa: ucmeyenue Memana, UHKyOAYUOHHbIL NEPUOO; MeMNepamypa yeieil, Opoccerupo8anue; Hanop.

Purpose. Investigation of the temperature dynamics of coals with the various metamorphism intensity during the
methane depressurization and calculation of duration of its pressure release period.

Methods. Experimental investigations under laboratory conditions and processing of analytical investigation
results.

Results. The analytical dependences that describe the temperature dynamics of coals during the methane release
from them and the period of its pressure release have been obtained.

Scientific novelty. The calculation dependences to compute the time of termination of the pressure methane release
from coals and the beginning of oxidation processes in it have been suggested.

Practical value. It has been shown that the incubation period of the coals spontaneous combustion increases by
0.5...7.5 twenty-four hours period depending on the characteristic of coals.

Keywords: methane release; incubation period; temperature of coals; throttling; pressure.
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YCTOMUYHUBOCTH AHKEPA ITPY YCTAHOBKE B IIOPOIHBII MACCHB IIOJI JEVCTBUEM
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ANCHOR STABILITY DURING THE SETTING INTO A ROCK MASSIF UNDER THE IMPACT

OF ADYNAMIC LOAD

Heanb. PazpaboTka MmaTeMaTHueckoi 1 PU3NIECKON MOIeNIel YCTOMYMBOCTH aHKepa OOJIBIIETO AHAMETpa, 4eM IIIyp,
C WCTIONB30BaHMEM YAAapHON Harpy3ku it 0OOCHOBAaHHS HOBOTO CIHOCO0a 3aKpeIUIeHHS MOPOIHOTO MacCHBa TOPHOM
BBIPAOOTKH.

Metoabl. TeopeTHdeckwii METOJ HCCIECIOBAaHUN C HWCIIOJB30BAHHEM TEOPHH YCTOMYMBOCTH, (U3HUECKOTO
MOJIENMPOBAaHUS — JAWHAMHYecKoro moxoOus HeioToHa I ompeneneHUs YCTOWYMBOCTH aHKEpa NPH 3aKpEIUICHUH
IIOPOJIHOTO MacCHBa MO/l ACHCTBUEM YIApPHOU HAarpy3KHu.
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Pesyabrarbl. [lomydeHsl 3aBHCHMOCTH Ui  ONpEAENEHHWA IapaMeTpoB aHKEpa: IJIMHBI, MEXaHHYECKHX
XapaKTepUCTHK, YIAPHOM HArpy3kd ¢ ydeToM Kod((HIMeHTa AMHAMHYHOCTH, BPEMEHH (CKOPOCTH) €ro yCTaHOBKH B
MIOPOAHBII MacCHB.

Hayuynasi HoBuM3Ha. BrepBele pa3paboTaHbl MaremaTHueckas W (HU3WIECKas MOJEIH YCTOHYMBOCTH aHKepa
OONBIIETO IUaMETpa, YeM MINyp, NMPH 3aKPEIICHHH MOPOIHOTO MAaccHuBa TOPHBIX MOPOJ, a TaKKe HArpy3KH C Y4eTOM
ko3(pUIKeHTa AWHAMHUYHOCTH, MO3BOJSIIOIINE ONPENCHUTh €ro HampsHKEHHO-Ie(OPMUPOBAHHOE COCTOSIHHE, a
CJIEI0OBATENILHO, YCTOMYMBOCTh M IIPOYHOCTH TOPHBIX BBIPAOOTOK, OOECIIEUMBAIOIIUE 3HAYUTEIHLHOEC CHIDKEHHE 3aTpar U
Oe3omacHoe BeleHHE TOPHBIX paboT

IIpakTuyeckas 3HaYMMOCTh. [lodydeHHBIE pe3yNbTaThl MCCIENOBAHMH IO3BOJIAT BBIOpATh THII M IApaMETpPHI
ITHEBMaTHYECKOI'0 OTOOMHOIO MOJIOTKA: MOIIHOCTh, KOJIMYECTBO yIapOB B CEKYHAY, HAarpy3Ky, 00eCIeuBaIOINe HAJC)KHOE
3aKpeIuIeHHe IOPOJHOI0 MaccHBa, NMPOBECTH Hay4YHO OOOCHOBaHHOE MOJECIHPOBAaHME B J1a0OPATOPHBIX YCIOBHSX IS
MOJTBEPKICHNS IPABOMEPHOCTH UCIIOIB30BaHUS IpeJIaraeMoro crnocooa.

KaroueBble cioBa: copras suipabomxa, nopoOHbIl MACCUB, AHKED; WNYP, YCMOUYUBOCHIb, YOapHas HAZPY3KA.

Purpose. Design of the mathematical and physical models of the stability of an anchor of a bigger diameter than a
borehole with the use of an impact load for substantiation of a new method of fastening the rock massif of a mine working.

Methods. The theoretical method of investigations with the application of stability theory, physical modeling, i.e.
Newton dynamic similarity, to determine the anchor stability during fastening the rock massif under the influence of the
impact load.

Results. The dependences for calculation of the anchor parameters, i.e. length, mechanical characteristics, impact
load, with due regard for dynamic magnification factor, time (velocity) of its setting into the rock massif have been obtained.

Scientific novelty. The mathematical and physical models of the stability of the anchor of the bigger diameter than
the borehole by fastening the rock massif of the strata as well as those ones of the loads with due regard for the dynamic
magnification factor permitting to determine its deflected mode and therefore the stability and strength of the mine workings
that ensure the considerable cost reduction and the safe mining have been worked out for the first time.

Practical value. The obtained investigation results will allow choosing the type and parameters of a pneumatic peak,
i.e. capacity, number of strokes per second, load ensuring the robust fastening of the rock massif, will permit to carry-out the
scientifically grounded modeling under laboratory conditions to substantiate legitimacy of the use of the suggested method.

Keywords: mine working; rock massif; anchor; borehole; stability; impact load.
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SORPTION ABILITY OF INDUSTRIAL WASTE AND HARD COALS

Heas. VccnenoBanne u omeHKa COpOLMOHHOM CHOCOOHOCTH NMPOMBIIUICHHBIX OTXOJOB MPEANPHATHH PazIMIHBIX
oTpaciieil MPOMBIIUICHHOCTH, KAMEHHBIX YTJIeH pa3HbIX MapoK C IENbI0 BEIOOpa HanOoIee MepCIeKTHBHBIX MATCPUAIOB JIIS
MIPUMEHEHHUS B KAYECTBE COPOCHTOB MPH JIMKBHIAIINY TOCIICICTBHI aBapUIHBIX Pa3IMBOB XUMUYECKU OMACHBIX BEIIECTB.

MeTtoapl. ['paBUMeTpHUECKN SKCUKATOPHBIH METO/ ONpeiesIeHHs] COPOLIMOHHON napoda3Hoi eMKOCTH MaTepHajIoB
B CTAaTWYECKHUX YCIIOBHSIX M aJCOPOIMOHHBIN METOJ C MPUMEHEHHEM I'a30BOM Xxpomarorpaduu B THHAMUYIECKHX YCIOBHIX
9KCIEPHUMEHTA C MOCIeIyIoNIeil MaTeMaTHIecKoi 00pabOTKOM IKCIIEpUMEHTAIBHBIX JaHHBIX METOZOM [ mokayda.

PesyabTaTel. OnpenieieHa cratudyeckas W JUHAMAYecKas cOpOIMOHHAs TapodaszHas eMKOCTh o0pa3IoB KOKca,
METAJUTyPrHYeCKOT0 M KOTEIHHOTO IUTaKa, 30JI0MIIaKa, 30JIbI-YHOCA, 30JIbHBIX aTIOMOCHIINKATHBIX MUKpOC(ep, IpeBECHBIX
OTIIIOK, 00pa3I[0B KAMEHHOTO YIJIS MECTH MapoK. Y CTAaHOBIIEHO, YTO MaKCUMAJILHOW COPOIIMOHHOM TapodazHOil eMKOCTHIO
o0 GEH30JIy B CTATHYECKUX YCIOBHAX SKCIIEPUMEHTa 00Iaal0T KOTEIBHBIN IIJIaK, JPEBECHBIE OMMIKA W IITHHHOIIAMEHHBIN
ra3oBbIif yroiib. B MUHAMHUYECKHX YCIOBHSX 3KCIICPHMEHTA JYYIIE BCErO MOTJIOMAIOT Mapbl OEH307a KOTCIbHBIN IIIAK,
30JIbHBIC ATFOMOCHIIMKATHBIC MUKPOC(EPBI, Ta30BBIN U JIIMHHOIUIAMCHHBIH T'a30BbIi yTOJIb.

Hayunasi HoBH3HA. BriepBric U3ydycHa cTaTH4ecKas U JMHAMHUYCCKas COPOIMOHHAs napoga3Hasi eMKOCTh KAMEHHBIX
yriel pa3sHbIX MapoK, IPOMBIIUIEHHBIX OTXOA0B INpeAnpusaTuil JJOHEKOT0 pernoHa 1o OTHOIIEHUIO K OJHOMY U3 aBapHHHO
XMMHYECKH OIACHBIX BEIECTB — OEH30IIY.
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IIpakTHyeckass 3HAYUMOCTh. Pe3ynbTaTel HUCCIEIOBAHUM IOKa3ajid, 4YTO JJIMHHOIIJIAMEHHBIM Ta30BBIM YroJb,
KOTENBHBIN MIIaK, a TakKe APEBECHBIC OMMIKH MOXHO HCIOJBH30BATh B KAUECTBE NEMICBBIX YIIIEPOIHBIX COPOCHTOB LIS
JIOKAJM3aIMA 30HBI PasJiBa W CHIDKCHHS BPEMEHHU HMCIIAPEHUS XUMHUUYECKH OMACHBIX BEIIECTB B OKPYKAIOIIYIO CPely IpH
aBapHsAX TEXHOTEHHOTO XapakTepa. BoBieueHne HEMOPOTHX M JOCTYITHBIX MaTEPHAlIOB 3HAUUTEIFHO PACIIMPHUT CHIPHEBYIO
6a3y I morydeHust COpOSHTOB Oe3 MCTOIB30BaHMs CYIIECTBEHHO 00Jiee JOPOTUX aKTHBHPOBAHHBIX YTIIEH W MOJUMEPHBIX
COpOCHTOB.

KatoueBble cioBa: adcopOyuonmvii memoo;, 0OeH307; 301a-YHOC, 307bHble MUKPOCHEPbI, KAMEHHLI Y20ib;
OpegecHbie ONUIKIL, COPOYUOHHAS NAPOPAZHASL EMKOCHb; KOMENbHbIU WLAK, IKCUKAMOPHBLIL MEMOO0.

Purpose. Investigation and evaluation of the sorption ability of the industrial waste produced by enterprises of
various industries and the hard coals of different ranks in order to choose the most perspective materials for the application
as sorbates during the mitigation of the accidental spills of chemically hazardous substances.

Methods. The gravimetric exsiccator method for determination of the sorption vapor-phase capacity of the materials
under static conditions and the adsorption method with the application of the gas chromatography under dynamic conditions
of the experiment with the following mathematical processing of the experimental data by the Glueckauf method.

Results. The static and dynamic sorption vapor-phase capacity of coke, metallurgical slag and engine ash, ash-and-
slad, fly-ash, ash silica-alumina microspheres, sawdust, coal samples of six ranks has been determined. It has been
established that the maximum sorption vapor-phase capacity according to benzene possess engine ash, sawdust and long gas
flaming coal under static conditions of the experiment. The vapors of benzene are absorbed by engine ash, ash silica-alumina
microspheres, gas and long gas flaming coal under dynamic conditions of the experiment best of all.

Scientific novelty. For the first time the static and dynamic sorption vapor-phase capacity of various ranks of hard
coals, industrial waste of the Donets region enterprises have been studied towards benzene, i.e. one of the chemically
hazardous substances.

Practical value. The results of the investigations have shown that long gas flaming coal, engine ash as well as
sawdust may be used as inexpensive carbonic sorbates for localization of the spill zone and lowering the time of evaporation
of the chemically hazardous substances into the environment during man-caused accidents.

The involvement of inexpensive and available materials will considerably expand the raw materials base for
production of the sorbates without use of the appreciably more expensive absorbent carbons and polymeric sorbates.

Keywords: adsorption method; benzene; fly ash; ash silica-alumina microspheres; hard coal; saw dust; sorption
vapor-phase capacity; engine ash; exsiccator method.
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A SYSTEM OF TRAINING THE POPULATION IN FIRE SAFETY REGULATIONS

Hens. HccnemoBars cucteMy 0OyYeHUs HACEICHUS MPABIIIAM MOXKApHOW 0€30IMacHOCTH, BBIICIUTH CYIICCTBYOIIUC
MIPOTHBOPEUHS U IIyTH PEIICHUS IPOOIeM.

MeTtoauka. AHAIUTHYCCKUE HCCIICAOBAHMS CUCTEMBbI OOYUYCHHS HACEJICHUS MPABUIIAM II0KAPHON Oe30MacHOCTH
IyTEM MPHUMEHEHHsI CHCTEMHOTO aHaJIM3a.

PesyabTaThl. Ha OCHOBE aHaM3a ONpECICHBI IICJIH CO3IaHMs CHCTEMbI 00yUCHHsI HACEIICHHUS NIPABUIIAM ITOKaPHOM
0€e30MIacHOCTH.

HayuHasi HoBu3HAa. B xozme ananmsa mHbOpMammu O cucTeMe OOydYeHHs MMpaBHaM IIOKapHOH OE30macHOCTH B
Houenkoit Haponuoit PecnyOnmuke BBIZCTICHBI CYIIECTBYIOIIME MPOTHBOPEYHs B CHOPMUPOBAHHOW CHUCTEME OOYYCHHUS U
KOJIMYECTBE MOXKAPOB U3-3a YEIOBEUCCKOro (hakTopa KakK CICACTBHS HU3KOIO KauecTBa oOydeHus. OnpeneneHa npodieMa B
cOoe nepenadn HHGOPMAIK O MEpax MOKAPHOU OE30MACHOCTH OT €€ HOCUTENS 10 KOHCYHOTO MOTPEOUTEIS.

[pakTudeckasi 3HAYNMOCTD. [[OBEIICHHE YPOBHS 3HAHWK HACEJCHUS 10 BOIPOCAM MOXKAPHOW OE30MaCHOCTH H
OCO3HAHHOCTH MPHUMCHCHHS OSTHX 3HAHWIA YCIIOBEKOM SIBISICTCA Hamboliee SKOHOMHUYECKH IEJIECO00pa3HBIM IyTeM
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COXpaHEHMs JKU3HHU JIIOACH W MMYIIECTBa OT I0KapoB. V3yueHHe B3aMMOCBA3M CHUCTEMBI OOYYCHHS HACEJICHHUS MpaBHIIaM
MoKapHOW 0€30MacHOCTH KaK (PYHKIUH SJIEMEHTOB CHCTEMBI O0ECIICUeHHs IMOKapHOHW 0E30MacHOCTH C YPOBHEM 3HAHHA
MPaBUII TIOKAPHOU GE30IIACHOCTH Ka)IOT0 IPakJaHUHA MO3BOJUT 00CCIEUUTH CBOEBPEMEHHOE KOPpEKTHpoBaHHE GopM U
METOJIOB OOyUICHUSI.

KaroueBble cioBa: noowcap, obyueHue HaceleHus, NPASUId NONCAPHOU 0e30NACHOCMU, NCUXOJO2UHecKUe
0CcobeHHOCIU 8OCHpUAMUSA, UHOPpMAaYUsl 06 ONACHOCTIU.

Purpose. To examine the system of training the population in fire safety regulations, to distinguish the existing
contradictions and ways of troubleshooting.

Methodology. Analytical studies of the system of training the population in fire safety regulations by means of the
systems analysis application.

Results. On the basis of the analysis the objectives for creation of the system of training the population in the fire
safety regulations have been determined.

Scientific novelty. Over the course of the analysis of the information about the system of training the population in
the fire safety regulations in the Donetsk People’s Republic the existing contradictions in the formed training system and the
number of fires caused by the human factor as a consequence of the low quality training have been stated. The problem of a
failure in sharing the information about the fire safety measures by its carrier with the end-use customer has been detected.

Practical value. The raise of the fire safety awareness among the population and conscious application of this
knowledge by a person is the most economically reasonable way to save the people’s lives and to keep the property from
fires. The study of interconnection between the system of training the population in fire safety regulations as a function of
elements of the fire safety guaranteeing system and the level of fire safety awareness of each citizen will allow ensuring the
timely correction of the training forms and methods.

Keywords: fire; training the population; fire safety regulations; psychological peculiarities of perception;
information about hazard.
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OPERATIVE CONTROL OF A FIRE-HAZARDOUS SITUATION IN A MINE WORKING

Hens. Vcnonp3oBaHue ra3oaHaIUTUYECKAX METOIOB IS OMpEICNCHHUS TEeMIEepaTyphl YIIIA, XapaKTepH3yHoUeH
IpoIlecC CaMOHAarPEeBaHMs B MTOI3EMHBIX BEIPa0OTKAX.

Metoanka. CpaBHUTENBHBIA aHAIN3 METOAOB OIPEICIICHI TEMIepaTyphbl YT 10 Ta30BOMY COCTAaBY Ha IpHMeEpe
aBapuilHON CUTyaluu, UMEBILENH MECTO Ha IaxTe «JHempoBcKasiy».

PesyabTarel. [IpoaHamu3upoBaHbl CYIIECTBYIONIME METONIbI KOCBEHHOTO OTpEACNICHUs TeMIepaTypbl YIIis,
OCHOBaHHbIE Ha WU3MEPEHHH KOHIIEHTpAIMi pa3IMYHBIX Ta30B B IaXTHOM Bo3ayxe. Ha ocHOBaHWM (PHU3NKO-XUMHYECKHX
CBOMCTB OKCHJIa U JUOKCH/IA YTJIepo/ia TOKa3aHbl JOCTOMHCTBA M HEJIOCTATKH WX MCIIONH30BAHUS B KAUeCTBE HHIUKATOPHBIX
KOMITOHEHTOB. PaccMOTpeH pa3paboTaHHBIA METOJ OMpeieieHUus] TEMIEpPaTypbl CaMOHATrpPEeBaHMs YIS MO Ta30BOMY
COCTaBYy, OTJIMYAIOIIUNACA OT W3BECTHBIX HCIIOJF30BAHUEM COOTHOINEHUS KOHIIEHTpalUd OKCHIAa yriiepola u
a7copOMPOBAHHOTO KHCIOPOAa. AHAIIN3 HOBOTO METOAA B CPAaBHCHUU C M3BECTHHIMH METOJUKAMH HA KOHKPETHOM MpUMeEpe
paccienoBaHusl aBapuu, poucLIeAle Ha maxrte «/{HenpoBckas», 10Kazal ero npeuMyIecTna.

Hayuynasi HoBH3Ha. Pa3pa0oTaHHBI METOJ OIpEIeNCHUS TEeMIepaTypbl CaMOHArpeBaHHs YIS MO3BOJSIET Ha
OCHOBAHHU PE3yJIbTATOB Ia30BOTO aHAIU3a U MMapaMeTpa, XapaKTePU3YIOIIET0 PEaKIIMOHHYI0 COPOUPYIOIIYI0 TOBEPXHOCTH,
PacCMOTpPETH MPOLIECC OKUCIICHUS YTJIsl, BIUSIOUIUI Ha pa3BUTHE €r0 CAMOHATrpEBaHUsI.

[pakTuyeckasi 3HAYNMOCTD. [IprMeHeHHE pa3pabOoTaHHOTO METO/Ia HE TPEOYET JOMOITHUTEIBHBIX MaTePHATbHBIX U
TEXHUYECKHX 3aTpaT ISl MOCTOSHHOTO MOHHUTOPHHra TEeMIepaTypbl CaMOHArpEeBaHWs YIS W TIO3BOJSET OMNEPAaTHBHO
00HapY>KUTh BOSHUKHOBEHHUE MOKAPOOTIACHOW CUTYAIIHH.

KiiloueBble ci10Ba: camoHnazpesanue Yyeis, MeMnepamypd; 2a308blil aHAIU3; NONCAPOONACHOCb, KOHMPOIb
OKUCTTUMETLHBIX NPOYECCO8.

Purpose. Use of gas-analysis methods for determination of a coal temperature that characterizes the process of
spontaneous heating in underground workings.

Methods. Comparative analysis of the coal temperature determination methods according to the gas composition in
terms of an emergency situation that took place at the “Dneprovskaya” mine.

Results. The existing methods of the coal temperature indirect determination based on measurement of
concentrations of various gases in the mine air have been analyzed. On the ground of physical and chemical properties of



carbon oxide and carbon dioxide the pros and cons of their application as indicator components have been shown. The
devised method of determination of the coal spontaneous heating temperature according to the gas composition has been
examined. It distinguishes itself from the known methods by the use of the concentration ratio of carbon oxide and adsorbed
oxygen. The analysis of the new method has proved its benefits in comparison with the known methodologies in terms of the
concrete example of investigation of the accident that took place at the “Dneprovskaya” mine.

Scientific novelty. The devised method of determination of the coal spontaneous heating temperature allows
examining the coal oxidation process that has an effect on development of its spontaneous heating on the ground of the gas
analysis results and a parameter characterizing the reactionary sorption surface.

Practical value. The application of the devised method doesn’t require the additional material and technical costs for
the permanent monitoring of the coal spontaneous heating temperature and permits to operatively detect the origin of the fire
hazardous situation.

Keywords: spontaneous heating of coal; temperature; gas analysis; fire hazard; control of oxidizing processes.
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USE OF AN AIR RESERVE AT EXTRACTION DISTRICTS DURING DISCONNECTION OF DEGASSING
SYSTEMS

Heas. OueHka ra3oBoii 00CTaHOBKH U ()OPMHPOBAHHE pe3epBa BO3AyXa HA BBICMOYHBIX YYaCTKaX HPH OTKIFOYCHHU
CHCTEM JIera3alyu.

MeTOZ[])I. AHanuTHyecKue HCCIICJOBaHUA MpoLecCca MNOCTYIUICHHUA METaHa B HCXOJANIYIO CTPYHO BBIEMOYHOI'O
ydacTKa Mpu OTKIIIOYCHUN CUCTEMBI JIC€ra3aluu.

Pe3yJ’leaTbl. AHanu3 coCTOsIHUS MMPOBETPHUBAHUA YT'OJIBHBIX IHAXT IIOH68.CC3, MPUMCHIACMBIX CUCTEM JICra3dalui U ux
3¢ PEeKTUBHOCTH, TpoIlecca HApacTaHKsl METAHOBBIJIEIICHHUS [T03BOJIMI TPEIUIOKUTh pacdeTHbIe (OPMYJIIbI JUIsl ONpeIesIeHHs
ra3oBoii 00CTAHOBKM Ha BBEIEMOYHBIX yJacTKax Ipu OTKIIFOUCHUU J€radaluu. HpI/IBeI[eHLI OCHOBHBIC IMPUYHHBI OCTaAHOBOK
CHCTEM Jiera3allid W WX 4YacToTa, ONpe/iesieHbl BO3MOXKHBIE PE3EPBbI 110/1a4M BO3/yXa Ha BBHIEMOYHbBIC YYacTKH ITyTEM
W3MEHEHHS ad9POIMHAMIYECKUX CONPOTHBICHHUI PEryISITOPOB PACX0Aa BO3/IyXa Ha BTOPOCTEIICHHBIX 00BEKTaX U H3MEHEHHUS
PEXKHUMOB PabOTHI BEHTHIATOPOB IJIABHOTO MPOBETPHBAHHSI.

Hayunas wHoBu3Ha. [Ipe/uiokeHBI TPOCTBIE M HAAC)KHBIE METOABI OLEHKH TIa30BOM OOCTaHOBKH, CHOCOOBI
YIIPaBJICHUS] METAaHOBBIJICIICHHEM B BEICMOYHBIX YYaCTKaX ¢ TIOMOLIBIO CPEJCTB BEHTHIISIMK ¥ KOMIUIEKCHOH Jiera3aluy JUist
co3aaHKs 6e30MacHBIX YCIIOBUI BeJCHHS TOPHOCIIACATENBHBIX pabOT NP HepaboTaroLel cucTeMe Jiera3alyy.

IIpakTHyeckasi 3HAYMMOCTb. PaspaboTaHHBIE METOABl OLCHKM M CHOCOOBI HEHTpAM3alMU yBEIUYCHUS
METaHOBBIZIEJICHUsI  Oy/AyT CIIOCOOCTBOBATh  IOBBIIMICHHIO —OE30MACHOCTH  BEeJACHHsS TOpHOCHAcATeNbHBIX  padoT.
[MpensnoxkeHHbIE METOBI pacueTa MPUPOCTa METAHOBBIJCICHUS U PE3EPBOB BO3/lyXa MOXKHO HMCIOJIB30BATh MPU pa3paboTKe
IIPOTPaMMHOTO KOMIUICKCA IJIsI UCIIOJIB30BaHUA CIIy)K6aMI/I JCIPECCUOHHBIX, TA30BbIX U TCIJIOBBIX ChEMOK HOIIpaS}lCHeHI/Iﬁ
TOPHOCTIACATEIIFHOMN CITyKOBI.

KaroueBble cJI0Ba: yeonbHAs Waxma, 6bIeMOUHbIN YUACMOK, CUCeMbl O0e2a3ayull; NPUYUHbl U pe3yibmanmbl
OCMAHOBKU cucmem ()62(13(11/[””,’ yeeauueHue MemaHOGbl()e]leHuﬂ,’ Memoobl OYEHKU 2a306011 O6C‘maH06Ku,' B603MOIICHbLE
pe3epsbl 8030yXa.

Purpose. Estimation of gas conditions and forming the air reserve at the extraction districts during disconnection of
the degassing systems.

Methods. Analytical investigations of the process of methane entering into an upcast of the extraction district during
disconnection of the degassing system.

Results. The analysis of the ventilation state of the Donets Basin coal mines, degassing systems being used and their
efficiency, methane release increase process has allowed offering the design equations for determination of the gas
conditions at the extraction districts during disconnection of the degassing system. The primary reasons for stopping the
degassing systems and their frequency have been adduced, the possible reserves of air delivery to the extraction districts by
means of change of aerodynamic resistances at the secondary objects, opening the doors of air regulators and change of main
fans modes of operation have been determined.

Scientific novelty. The simple and positive-acting methods for estimation of the gas conditions, methane release
control modes at the extraction districts by means of ventilation equipment and complex degassing have been proposed to
create the safe conditions of carrying-out the mine-rescue operations when the degassing system is down.



Practical value. The devised methods of estimation and neutralization modes of the methane release increase will
promote the higher safety of carrying-out the mine-rescue operations. The proposed methods of calculation of methane
release and air reserves increase may be used during the bundled software development for the application by the depression,
gas and thermal surveys services of the mine-rescue service subdivisions.

Keywords: coal mine; extraction district; degassing systems; reasons and results of the stopping of degassing
systems; methane release increase; methods of estimation of gas conditions; possible air reserves.
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FIRE-FIGHTER’S HEAD PROTECTION DURING CARRYING-OUT THE EMERGENCY-RESCUE
OPERATIONS

Heanb. VccaenoBanue napamMeTpoB 3alUTHBIX CBOWMCTB KAacOK MOXKapHBIX M OLEHKa 3((GEKTHBHOCTH KAaCOK IpH
9KCIUTyaTalliy B YCIOBUSX JTUKBUAALUH MOCIEICTBUH YPE3BbIUAHBIX CUTyallui.

Metoauka. AHanu3, 0000IIeHHE U CTaTUCTHUECKas 00paboTKa pe3yabTaToOB SKCIEPHMEHTAIBHBIX HCCIIEAOBAHUH
3alIUTHBIX CBOICTB KacCOK.

PesyabTarsl. MccaenoBaHo BIMsHEE YIApHBIX HATPY30K HA FOJOBY MOKAPHOTO U YCTAHOBIIEHA MTPsIMasi 3aBUCUMOCTb
CTETIEHU €€ TOBPEKACHUS OT JAEHCTBYIOIIEH YHEPTHH.

Hayuynasi HoBu3Ha. HaiineHs! moaxoAsl K PEHIEHHIO BOMNPOCA IOBBINIEHHS YPOBHS 3aIlUTBl KAaCKOW TOJIOBBI
MOXAPHOTO OT MEXaHWYEeCKUX W JAPYIMX HeOJIaronpusITHBIX BO3JEHCTBHI, OCHOBAHHBIE Ha YCTAHOBJICHHUHM 3aBHCHMOCTH
CTEIIEHU €€ NIOBPEKACHUS OT IEHCTBYIOIIEH DHEPTUU.

IIpakTnyeckas 3HAYUMOCTb. [IpeIo>KeHHBII METO/ pacdeTa MOTJIOLIEHHS 3HEPTUH yAapa U KECTKOCTU KopIryca
KacKM IO3BOJISIET pa3paboTaTh TpeOOBaHMSA K CPEACTBAM HHIUBUAYAJBHON 3aIIUTHI TOJIOBBI MOXAPHOTO IS CHIDKEHHS
BO3ZCHUCTBUS OIACHBIX U BPEIHBIX IIPOU3BOJICTBEHHBIX (PaKTOPOB.

KnaroueBble cioBa: mpasma 20106bl; 3aujumuble CEOUCMEA KACKU NONCAPHO20, NO2NOUjeHUe IHepeuu yoapa;
JHCECMKOCTG KOPNYCA KACKU; CPEOCNB0 UHOUBUOYATbHOU 3AUUNbI.

Purpose. Investigation of protective properties of the fire-fighter’s helmets and assessment of their efficiency
during the mitigation of emergencies.

Methodology. Analysis, generalization and statistical processing of results of the experimental investigations of the
fire helmets protective properties.

Results. The influence of the impact loads on the fire-fighter’s head has been investigated, and the direct
dependence of the degree of its trauma on the acting energy has been established.

Scientific novelty. The approaches to solving the problem of the fire-fighter’s head protection level from
mechanical and other traumatic impacts with the helmet which are based on establishing the dependence of head trauma on
the acting energy have been found.

Practical value. The proposed method of calculation of the impact energy absorption and the helmet case structural
stiffness allow composing the requirements for the fire-fighter’s head individual protective equipment in order to reduce the
impact of hazardous and harmful production factors.

Keywords: head trauma; fire-fighter’s helmet protective properties; impact energy absorption; structural stiffness
of helmet case; individual protective equipment.
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MEMBPAHHOE MOJEJIUPOBAHUE U YITPABJIEHUE OBPATHBIM OCMOCOM B OITPECHUTEJIBHBIX
YCTAHOBKAX
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MEMBRANE MODELING AND CONTROL OF REVERSE OSMOSIS IN WATER-DESALINATING PLANTS

Hean. IlocTpoeHue IUHAMHYECKMX MATEMaTHYECKHX MoOjeneil paboThl 0OPAaTHOOCMOTHYECKHMX MEMOpaHHBIX
YCTAHOBOK, HOAXOMASIIMX Ul UCIOJb30BaHHSI B COBPEMEHHOM MPOTPAMMHOM O0ECHEYCHUH OOBEKTHO-OPUCHTHPOBAHHOTO
MOJICTIMPOBAHHUS C ABTOMATHYECKUM BBHIOOPOM CBsI3Eil.

Pesyabrarnl. [lpepoxkeHa IUHAMHYECKas MaTeMaTHYecKas MOJICTb YCTAHOBKH OOpAaTHOrO OCMOcCa C UEIbIO
ontuMu3aiui 3PpPEKTUBHOCTH TPOIECCOB OMPECHEHUST BOJBI C MOBBINICHHON MuHepanu3aiueid. MemOpaHbl 00paTHOTO
0CMOCa HUMEIOT Pa3BHUTYI0 MMOBEPXHOCTh C MOMNEPEYHBIM MOTOKOM B OJHOM W3 OCHOBHBIX HANpPABJICHUIA; MO3TOMY s
MOJICTIMPOBAHMS TIPEIIOJIOKEHO, YTO OHM MOT'YT OBITh pa3zeseHbl Ha N y4acTKOB, CJIEIYIOIINX 32 HAlpaBJIeHUEM OTOKA.

Hayunasi HoBu3Ha. OOOCHOBaHa MOIENb I[EPEHOCAa COJCH B MEMOpAHHBIX YCTAHOBKAaX, YYHTHIBAIONIAs
MHOroo0Opasue (hakTopoB, BIHSIOLIMX Ha MPOLECCH ONpecHEeHus. MoJenb npoBepeHa ¢ moMolnsio nporpammel EcoSimPro,
MOCKOJIBKY ~3TO IpOorpaMMHOe o0ecrieyeHue mpemiaraetr 3(QQekTUBHOE O00BEKTHO-OPUEHTUPOBOYHOE peIIeHHE
MPOMBILICHHBIX MPOOIIEM.

IpakTuyeckass 3HAYMMOCTh. [l0 CpaBHEHHIO C MPEABIAYIIMMH MOJACIIMH 0Cc000€ BHHUMAHUE YJCICHO
JUHAMHYECKOMY MOJICTMPOBAHUIO CUCTEMBI MEPEHOCA BOIBI MPU U3MEHEHHH KOHIICHTPAIUYU 3arpsi3HSIOMMX BeecTB. s
9TOTO CUMTAETCS, YTO MeMOpaHa pasjiesieHa Ha HECKOJIbKO CeKIIUil ¢ Pa3IMYHBIMU XapaKTePUCTUKAMU 3arpsi3HEHHs. Moielb
ObL1a pa3paboTaHa TakuM 00pa3oM, YTOOBI €€ MOXKHO ObLIO MPHUMEHHUTH B PaMKaX FOTOBOTO MPOrPAaMMHOTO 00ecIieueHus, a
napaMeTpel MPOCTHl ISl TOJNYYCHUS] C HCIOJIB30BAHUEM JOCTYMHBIX H3MepeHuil yctaHoBku. OnHa 3ddextuHo
BOCITPOM3BOJIUT OXHJAEMOE IMOBEJCHHE YCTAHOBKH, IO3TOMY €€ MOXKHO HCIIOJb30BaTh JJIsI OBICTPOTO TECTUPOBAHHUSI
AITOPUTMOB YIIPaBJIEHHUs Takoro poja mpoleccamu. Pacuer mo mpejaiaraeMoil MOJETH TOKa3bIBAeT, YTO OHA HPaBHIIBHO
OTpaXkaeT OXKUJAeMbIe PEaKIMd M MOXET OBbITh HMCIOJb30BaHa /s OLEHKH 3()(EKTHBHOCTH Mpollecca ONPECHEHHs NpU
Pa3IMyYHBIX MapaMeTpax paboThl YCTAHOBKH.

Knioueswvie cnosa: oopamnuiii ocmoc; onpecnenue;, PH; membpana; moodenuposanue nepenoca.

Purpose. Making of the dynamic mathematical models of operation of the reverse osmosis membrane plants
compatible with up-to-date software for the object-oriented modeling with automatic link selection.

Results. The dynamic mathematical model of the reverse osmosis plant has been suggested with the objective to
optimize the efficiency of desalination processes of water with high salinity. The reverse osmosis membranes have the
extended surface with a transverse stream in one of the main directions; so, for the modeling we assume that they may be
divided into N sections following the direction of the stream.

Scientific novelty. The model of the salts transport in the membrane plants has been substantiated taking into account
the variety of factors influencing the desalination processes. The model has been tested by means of the EcoSimPro program
as this software suggests the effective object-oriented solution of industrial problems.

Practical value. In comparison with the previous models the special attention has been paid to the dynamic modeling
of a system for transport of water during the change in the contaminants concentration. For that it is assumed that the
membrane is divided into several sections with different contaminant characteristics. The model has been designed so that it
may be applied within the framework of existing computer software, and its parameters are easy to be acquired with the use
of the available measurements of the plant. It simulates effectively the expected behavior of the plant that is why it may be
used for the quick testing of the control algorithms for the similar processes. The calculation according to the suggested
model shows that it reproduces correctly the expected reactions and may be applied for estimation of the efficiency of the
desalination process by various parameters of the plant operation.

Keywords: reversed osmosis; desalinization; pH level; membrane; modeling of transport.
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HEAT SUPPLY AND WASTE PROCESSING WITH THE USE OF THERMAL PUMPS

Heab. AHanu3 MPUMEHEHMs TEIUIOBBIX HACOCOB ISl OTOOpa TEIUIOTHI M3 INAXTHBIX MM MOPCKHX BOJ M OLIEHKA
MTOTEHIIMAaJa MOBBIICHHUS KO3 PHUIHeHTa PpeoOpa3oBaHUs SHEPTHH.

MeTtoauka. DKCIIepIMEHTANBHBIC HCCIIEOBaHUS ()YHKINOHUPOBAHHS TEIUIOBBIX HACOCOB.

Pesynbrarbl. JlaHa oOLEHKAa OSHEpreTHYecKoil d(P(EKTHBHOCTH NEHCTBYIOIICH CHCTEMBI TEIUIOCHAOKEHHS H
yIapuBaHHUs MUHEPAIU30BAHHBIX BOJ C IPUMEHEHUEM TEIUIOBBIX HACOCOB, OTOUPAIOLIMX TEIUIOTY U3 IAXTHOH MII MOPCKOI
BoJpl. [IpoaHanu3upoBaH M OLICHEH NOTEHLHWAJ MOBBILICHUS YHEProdPEeKTHBHOCTH padOThl TeIIoBoro Hacoca. C yderom
KOHIICIIIIUY TEPMOJHMHAMHYECKOTO MPEANOYTCHHS POAHAIM3UPOBAaH U PAcCUUTaH MOTEHIMAT HOBBIIICHHS KOdpdUIHEeHTA
npeoOpa3oBaHus YHEPTUH.

Hayuynasi HoBu3Ha. O0OCHOBaHa IeJIeCOOOPA3HOCTh HCIIOJIB30BaHHS TEIUIOTHI MIAXTHBIX WM MOPCKUX BOJ JIS
CHCTEM TeHJ’IOCHa6)KeHI/ISI, a TAaKXKXC ylapuBaHUs MHUHEPAJIU30BAHHBIX BOJA C NPHUMCHCHUEM TCIJIOBBIX HACOCOB. C y4€ToOM
MOBBIIIICHHON MUHEpAJIM3AlU YKa3aHHbIX BOJ MPU HUX HCIIOJB30BaAHWUU JIA MOANMUTKH TEIIJIOCCTU, 4 TAKKE B KadCCTBC
HUCTOYHHMKA TCTIJIOTHI AJId 3alllUThI MMOBEPXHOCTHBIX BOJAHBIX MCTOYHHUKOB O6OCHOBaHO MMPpUMCHCHUE O6paTHOOCMOTI/I‘IeCKOFO
WY HAHO(HUIIBTPALIMOHHOTO 00ECCONMBAHYS C yIAPHBAHUEM PETEHTATa U UCIIOIb30BaHHEM TEPMOKOMIIPECCOPOB.

IIpakTHyeckasi 3HAYMMOCTB. TeIUIOBBIE HACOCHI MO3BOJIIOT IOBBICUTH 3KOJOTHYECKOE COBEPLICHCTBO CHUCTEM
TEIJIOCHA0XKEHUS M ONPECHEHHs BOJ MOBBIIICHHOH MUHEPAIU3aLiK 33 CYET UX IPHUMEHCHHUS B CXeMaX 0TOopa TEIUIOTHI U3
MIAXTHBIX WM MOPCKHX BOJ, a TaKkKe JIi YHapHBaHUS KOHICHTPHPOBAHHBIX BOJHBIX PAaCTBOPOB C HCIIOJIBb30BAHHEM
TEPMOKOMIIPECCOPOB.

Knrouesvie cnosa: meniocnabocenue; paouayuoHHbll Menio0OMeH, Npou3eo0UmenbHOCHb, MENI080l HACOC;
MepPMOKOMIPeccop.

Purpose. Analysis of thermal pumps application for warmth selection from mine waters or seawaters and estimation
of the higher energy conversion ratio potential.

Methods. Experimental investigations of the thermal pumps functioning.

Results. The estimation of the energy efficiency of the operating system for heat supply and evaporation of
mineralized waters with the use of the thermal pumps selecting the warmth from mine waters or seawaters has been given.
The higher energy efficiency potential of the thermal pump operation has been analyzed and estimated. The higher energy
conversion ratio potential has been analyzed and calculated taking into account the thermodynamic preference concept.

Scientific novelty. The reasonability of the mine waters or seawaters warmth application for the heat supply systems
as well as for evaporation of the mineralized waters with the use of the thermal pumps has been substantiated. Taking into
account the higher mineralization of the named waters by their use for replenishment of the heating system as well as a heat
source for protection of surface water sources the application of the reverse osmosis or nanofiltration desalination with
evaporation of a retentate and with the use of thermocompressors has been substantiated.

Practical value. The thermal pumps allow heightening the ecological perfection of the systems for heat supply and
desalination of the mineralized waters at the expense of their application in the plans for selection of the warmth from mine
waters or seawaters as well as for evaporation of the concentrated water solutions with the use of the thermocompressors.

Keywords: heat supply; radiation transfer; productivity; thermal pump; thermocompressor.
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Hens. Co3maHne MITAHTOBOTO IBIXaTEIBHOTO ammapara C BO3MYyXOCHAOXEHHWEM OT IHEBMOCETH I PadOTH B
OTPaHWYEHHOM IPOCTPAHCTBE B HE MPUTOIHON JJIS IBIXAHUS CPEIC.

Metoanka. DKCIIepUMEHTaIbHBIC METOIBI HCCICIOBAHUH.

PesyabTatsl. [IpoBenenHsIe nccieJ0BaHNS MTO3BOJIIIIN Pa3padOTaTh AbIXaTEeIbHBIN anmmapaT ¢ BO3AYyXOCHA0KEHUEM
OT ITHEBMOCETH.

Hayuynasi noBu3Ha. lccrienoBaHue 3aKOHOMEPHOCTEH B3aUMOBIHUSHUS CHUJI, BO3ACHCTBYIOUIMX HA TMOPILEHb
MIePEKITI0YaTeNsl, TO3BOJIMIIO CO3/]aTh aBTOMATHUECKH CpabaThIBAIOIIYI0 KOHCTPYKIIHUIO MEPEKITI0YaTesl.

IpakTnyeckass 3HA4YUMOCTb. llomydeHHbIe pe3yabTaThl HWCCIEJOBAHUM JIETIM B OCHOBY KOHCTPYKIUHU
pa3paboTaHHOTO MUIAHTOBOIO JABIXaTEIBHOTO ammapara ¢ BO3AyXOCHA0KEHHEM OT THEBMOCETH JIJIsl pabOThI B OTPAHUYCHHOM
MIPOCTPAHCTBE B HE MPUTOTHOM IS IBIXAHUS CpEIe.

KiroueBble ClIOBa: Ovixamelvublll annapam,; 6030yX0600, He NpucoOHas O0lsi ObIXAHUs cpedd; asmoMamuyecKoe
nepexuoyenue,; NHeeMocembp.

Purpose. Development of the fresh air hose breathing apparatus with air supply from the pneumatic network for
operation in the restricted space in the irrespirable environment.

Methods. Experimental methods of investigations.

Results. The conducted investigations have allowed developing the breathing apparatus with air supply from the
pneumatic network.

Scientific novelty. The study of conformities of the reciprocal influence of forces having an effect on the switch
piston has permitted to develop the automatically activated construction of the switch.

Practical value. The obtained investigation results formed the construction basis of the developed fresh air hose
breathing apparatus with air supply from the pneumatic network for operation in the restricted space in the irrespirable
environment.

Keywords: breathing apparatus; air duct; irrespirable environment; automatic switching; pneumatic network.



