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MATHEMATICAL MODEL OF GAS-DYNAMIC PROCESSES

IN DRY POWDER RECHARGEABLE FIRE EXTINGUISHER

WITH GAS CHARGED ACCUMULATOR

Henab. Pa3zpaboTka mMaTeMaTHdecKod MOJAENM Ta30JUHAMHYECKHX MPOLECCOB B pabOuyMX
HOJIOCTSIX 3aKauHOTO MOPOILIKOBOIO OTHETYIIHUTEINS C ra30BbIM aKKyMYJISTOPOM Il OOOCHOBAaHUS
€ro KOHCTPYKTHUBHBIX IapaMeTPOB U MOBbIIIEHUS () (PEKTUBHOCTH pabOTHI.

Metoasbl. TeopeTnueckne HMCCIENOBAHUS IPOLECCOB HUCTEUEHUS! Ta30MOPOIIKOBOM CMECH
COIIACHO OCHOBHBIM 3aKOHAM ra30/{MHAMUKH.

PesyabTarbl. [lonyuena cucrema auddepeHunanbHbIX M anreOpanyecKux ypaBHEHHUH,
ONMCHIBAIOLIAS Ta30J/MHAMUYECKHUE TPOLIECCHl, JJIi OINPENETICHHUs] YHUCIEHHBIMH METOJaMu
KOHCTPYKTUBHBIX U Ta30MHAMHYECKHUX IIApaMETPOB.

Hayuynasi HoBH3HA. YCTaHOBJIEHO OTJIMYME B XapaKTepe MPOTEKaHMs ra30JMHAMUYECKUX
IIPOLIECCOB B IOJIOCTH Ta30BOr0 AaKKyMYJIAITOpa M Ta30MOPOIIKOBOM IOJOCTH OTHETYLIUTEI.
[TokazaHo, 4TO ra30AMHAMHUYECKUH IPOLECC B ra30BOM aKKyMyJsTOpe — aauabaTHUecKui, a B
ra3onopoUIKOBOM  IIOJIOCTHM  OTHETyIIMTelss —  u3orepmuueckuil. Ilomydena  cucrema
I QepeHnanbHbIX U anredpandyeckux ypaBHEHUI, KOTOpas YYUTBIBAE€T OTIMYUE B MPOTEKAHUU
ra3oJJMHaMUYECKHUX IIPOLIECCOB, MPEAJIOKEH UTEPALIMOHHBIN AITOPUTM €€ PELLIEHHUS.

I[IpakTHyeckass 3HAYMMOCTh. Pe3ynbTaThl HCCIEI0BaHUS MT03BOJISIIOT YCTAHOBUTH BIUSHUE
KOHCTPYKTHBHBIX IIapAMETPOB 3aKaYHOI'O IOPOIIKOBOTO OTHETYIIUTENS C Ta30BbIM aKKyMYJIITOPOM
Ha TIPOILIECC HCTEUEHUsS Ta30MOPOIIKOBOM CTPyH U OOOCHOBAaTh BBIOOp €ro ONTHUMAaJbHOMN
KOHCTPYKLIMH.

KiroueBble ciaoBa: 3aKayHOU NOPOWIKOBbIU O2HEeMYWUmenb; 2a30N0pouKo6as Cmpysi;
2a308blil AKKYMYIAMOP; 2a300UHAMUYECKUE NPOYECChbl, MAMEeMAMU4ecKas Mooeb.

Purpose. Development of the mathematical model of the gas-dynamic processes in the
working chambers of the dry powder rechargeable fire extinguisher with gas charged accumulator
for substantiation of its construction parameters and for improvement of operational effectiveness.

Methods. Theoretical investigations of the gas-powder mixture discharge processes
according to the principal laws of gasdynamics.

Results. The system of the differential and algebraic equations describing the gas-dynamic
processes has been derived for determination of the construction and gas-dynamic parameters by
the numerical methods.



Scientific novelty. The difference in behavior of the gas-dynamic processes in the gas
charged accumulator chamber and in the gas-powder chamber of the fire extinguisher has been
established. It has been demonstrated that the gas-dynamic process in the gas charged accumulator
is adiabatic and the one in the gas-powder chamber of the fire extinguisher is isothermic. The
system of the differential and algebraic equations has been derived factoring in the difference in
behavior of the gas-dynamic processes; the iteration algorithm of its solution has been proposed.

Practical value. The results of the investigation make it possible to establish the influence
of the construction parameters of the dry powder rechargeable fire extinguisher with gas charged
accumulator on the process of the gas-powder jet discharge and to substantiate the choice of its
optimal construction.

Keywords: rechargeable dry powder fire extinguisher; gas-powder jet; gas accumulator;
gas-dynamic processes; mathematical model.
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THEORETICAL INVESTIGATION OF PARAMETERS

OF NITROGEN ADSORPTION BY MINERAL COAL

Heab. Onpenenuts napaMeTpsbl, XapakTepU3yIOIIKe MpoLecc aacopOIuu a3oTa
HCKOIIaCMbIMHU YTJIAIMU U3 I[ByXKOMHOHGHTHOﬁ ra3zoBou cMecu, A ﬂaaneﬁmer O U3YYCHUA
npolecca caMOHarpeBaHusi TBEPI0ro TOIUINBA.

Metoabl. MatemaTHueCKO€ MOJAEIMPOBAHHUE MOTTIOIEHUS a30Ta HA OCHOBE
HKCIIEPUMEHTAIBHO MOJyYEHHBIX U30TEPM a1COPOLIMU UCCIIEAYEMOTO ra3a U (peHOMEHOIOTHUECKHI
METO/J] YCTAaHOBJIEHUS TapaMETPOB 3TOrO MpolLiecca.

Pe3syabrartsl. [Ipennoxken MmeTos onpenesieHus OTHOCUTEIbHON KOHIIEHTPALUK a30Ta,
a7copOUPOBAHHOTO HAa TBEPOW MOBEPXHOCTHU YACTHUIL YU CPEIHEN cTaauu MeTaMmopdu3Ma.
[Tosryuens! k03¢ pULIHEHTHI aCOPOLIMU a30Ta, HAXOALIETOCs B CMECH C BO3JIyXOM, U YCTaHOBJIEHA
JUHAMHKa 3TOro KO3 pUIEeHTa 32 BpeMsi OCHOBHOTO MOTJIONIEHUS Ta3a.

Hayunasi HoBu3Ha. BriepBble 1oy4eHbl YUCIICHHBIC 3HAUCHHSI KO PHUIIMEHTOB
aZicopOLMU a30Ta, YTO MO3BOJIUT OLIEHUTH BIMSHUE BO3/lyXa Ha MPOIECC OKUCTICHUS U
CaMOHAarpeBaHus yriisl.

IIpakTHYeckasi 3HAYMMOCTb. Y CTAHOBJICHHBIC BETMYUHBI KOA(DPHUITUEHTOB afcopOIun
a30Ta OyJIyT UCIIOJIb30BAHBI COBMECTHO C MapamMeTpaMu aJICOPOIUU KUCIOPOa MPU U3y4EeHUN
HU3KOTCMIICPATYPHOT'O OKUCIJICHUA YIJIA, YTO IMOBBICUT JOCTOBCPHOCTE ITPOTHO3a 3H}10F€HHOI>1
II0’KapPOOIACHOCTH.



KuroueBble ci1o0Ba: HuskomemnepamypHoe OKUcieHue; aocopoyus KUciopooa, oughqhysus;
a30m; y2oib; MamemMamuieckoe MoOeIupoOBaHue.

Purpose. To determine the parameters that characterize the process of nitrogen adsorption
from a two-component gas mixture by the mineral coal for further investigation of the solid fuel
spontaneous heating process.

Methods. Mathematical modeling of nitrogen adsorption based on the experimentally
obtained isotherms of the adsorption of gas in question, and phenomenological method of
determination of the process parameters.

Results. The method for determining the relative concentration of nitrogen adsorbed on the
solid surface of coal particles of the medium metamorphic grade has been proposed. The adsorption
coefficients have been obtained for the nitrogen contained in the mix with air, and the dynamics of
this coefficient has been established during the period of main adsorption of gas.

Scientific novelty. The novel numeric values of the nitrogen adsorption coefficients have
been obtained which will make it possible to assess the air influence on the oxidation process and
the coal spontaneous heating.

Practical value. The derived values of the nitrogen adsorption coefficients will be used with
the oxygen adsorption parameters in study of the coal low-temperature oxidation which will
improve the precision of the spontaneous combustion hazard prediction.

Keywords: low-temperature oxidation; oxidation adsorption; diffusion; nitrogen; coal;
mathematical modeling.
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COBALT(Il) - HISTIDINE - AMMONIA SYSTEM-BASED LIQUID-PHASE
ABSORBENT OF OXYGEN

Heab. Ilonmydenue xuakodaszHbIX aOCOpPOEHTOB KHUCIOPOJAa Ha OCHOBE CHCTEMBI,
coJiepyKalield CoJIb JIByXBaJCHTHOrO KoOanbTa M TUCTHIWHA, MOAM(DUIIMPOBAHHOW H0OaBICHHEM
aMMHaKa.



Metoabl. MHpOpMaIIMOHHO-aHAIMTUYECKUN M 3KCIIEPUMEHTAJIbHBIA METOABI Ul aHalIn3a
3¢ PEKTUBHOCTH KUAKODA3HBIX aOCOPOEHTOB KHCIOPOaa Ha ocHOBe cucteM Ko0ainbT(ll) — rucTuauH,
k00abT(ll) — ruCTHINH — aMMHaK.

Pe3yabTarthl. MccrienoBanue mpoiecca NOMJIOMIEHUST KUCI0po/ia KUAKoha3HbIM abcopOeHTOM
MI0KA3aJI0, YTO HCIIOB30BAHUE CHCTEM TO3BOJISIET CHU3UTh KOHIIEHTPAIMIO KUCIOPOJA B 3aMKHYTOM
0o0beMe JI0 YPOBHSI, IPU KOTOPOM IPEKPAIIAETCsl MPOIIECC TOPEHUSL.

Hayuynass wHoBu3Ha. CocrouT B  BO3MOXHOCTH  CO3JIaHUSI ~ KOMOMHHUPOBAaHHOMU
NPOTHBONOXXAPHOW CHUCTEMBI, OCHOBAaHHOW Ha CBS3BIBAHWM KHCJIOPOAa IKUIKO(Ma3HBIMU
abcopbentamu. B kadectBe aOCOPOEHTOB MPEIOKEHBI KOMIUIEKCHBIC COCTUHEHHUS KobOanbTa ¢
azoTcoepKallUMU  JIMraHaaMud. TeopeTHdeckd M HKCIEPUMEHTaIbHO OOOCHOBAaHBI IyTU
MOBBIIIIEHUS] AKTUBHOCTH a0COPOEHTOB 110 OTHOILIEHHUIO K KUCIIOPOTY.

IIpakTHYeckasi 3HAYUMOCTb. Pe3ynbTaThl 3KCIIEPUMEHTAIbHBIX HMCCIEIOBAHUN ITOMOTYT
pa3paboTaTb HOBBIE CHCTEMBI IOXAPOTYLIEHHUsS, OCHOBAHHbIE HA CHIKCHMHM KOHLIEHTpAIMH
KHCJIOPO/ia B 3aKPHITOM TIOMEIIEHUH IO T0Kapo0e30IIacHOTO yPOBHSI.

KiloueBble cioBa: cucmema nodcapomyuieHus; Kooaubm, UCmuouH;, mempabopam
Hampus; AMMUAK, KUCI0POO, abcopbenm Kuciopood.

Purpose. Preparation of the liquid-phase oxygen absorbents based on the system containing
cobalt(1l) salt and histidine and modified by addition of ammonia.

Methods. Information-analytical and experimental methods for analyzing the effectiveness
of the liquid-phase oxygen absorbents based on cobalt(ll) — histidine, cobalt(ll) — histidine —
ammonia systems.

Results. The investigation of process of oxygen absorption by the liquid-phase absorbent
has shown that employment of the systems permits to reduce the oxygen concentration in the
confined volume down to the level when the burning process ceases.

Scientific novelty. It consists in the possibility of creating the combined fire-fighting system
based on binding the oxygen by the liquid-phase absorbents. The complex compounds of cobalt
with the nitrogen-containing ligands have been suggested as absorbents. The methods for improving
the absorbents activity towards the oxygen have been theoretically and experimentally
substantiated.

Practical value. The results of the experimental investigations will assist to develop the new
fire-extinguishing systems based on the reduction of oxygen concentration in a confined space
down to the fire safe level.

Keywords: fire-extinguishing system; cobalt; histidine; sodium tetraborate; ammonia;
oxygen; oxygen absorbent.
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PARAMETERS OF EXTINGUISHING THE FIRES WITH WATER MIST AT THE
INITIAL STAGE OF DEVELOPMENT

Heas. Omnpenenenne  pacyeTHbIX  MapamMeTpoB  CPEACTB  TYIIEHUS  IOXapOB
TOHKOPACTIBUICHHOW BOJOW B HaYaJbHOM CTAIMM PA3BUTHSL.

MeToabl. AHATUTUYECKHUE HCCIIEIOBAHMS MMApaMETPOB HArpeBaHUs M HUCHAPEHUs Kalelb
TOHKOPACHBbUIEHHON BOJBI B ouare moskapa u ¢ermMaru3anuy IIaMeHHON 30HBI 00pa3yroImuMCs
BOJSTHBIM TIapOM.

Pesyabrarsl. [lomyyeHa 3aBUCMMOCTh MCIAPEHUS Kalellb BOJBI U 3aMELICHUS KUCIOPOAa
U3 30HBI TOPEHHUs 0Opa3yIOUIMMCS MapoM OT MHTEHCHUBHOCTH MOAA4Yd TOHKOPACIBUICHHOW BOIbBI
B Oyar noskapa.

Hayunas HoBu3Ha. PaccMoTpeH MexaHu3M (prierMatusaiuu ovara rnoxkapa o0pa3yromumMes
MPY UCTIAPEHUU Kamesab BOJbI BOASHBIM MapoM. Pe3yibTaTbl MOATBEPKIAIOT ONBITHBIE TAHHBIE MO
TYIIEHUIO OT/ICJIbHBIX 04aroB Mo)kapa TOHKOPACIbIJIEHHON BOJOM M3 PAHIIEBBIX OTHETYIINUTEIICH.

IIpakTnyeckass 3HAYUMOCTH. Pe3ynpTaThl MOTYT  OBITh  HCIIOJIB30BAHBI  MPU
MIPOCKTUPOBAHUHU CPEACTB IMOKAPOTYIICHUS TOHKOPACIBUICHHONH BOJOM M pa3paboTKe TaKTHKH
TYLIEHUS MOKAPOB PAHIEBBIMA OTHETYIIIUTEISIMH.

KitioueBble Ci10Ba: moHKOpACHbLIeHHAS 800A; NONHCAPOMYULEHUE, UHMEHCUBHOCTb NO0AYU,
KanJis; 8pems HacpesaHusl, 8pems UCnapeHus, hieemMamusayusl.

Purpose. Determination of the computed parameters of water mist fire-extinguishing means
at the initial stage of development.

Methods. Analytical investigations of the parameters of heating and evaporation of the
water mist drops in a seat of fire and of the phlegmatization of flaming zone by generated water
vapor.

Results. There has been derived the dependence of evaporation of the water drops and the
oxygen replacement from the combustion zone by the generated vapor on the water mist delivery
rate to the seat of fire.

Scientific novelty. The mechanism of the phlegmatization of the seat of fire by the water
vapor generated by the water drops evaporation has been examined. The results confirm the
experimental data on extinguishing the separate seats of fire with the water mist from knapsack tank
fire extinguishers.

Practical value. The results may be applied for designing the water mist fire-extinguishing
means and for development of the tactics of extinguishing the fires with the knapsack tank water fire
extinguishers.

Keywords: water mist; fire extinguishment; delivery rate; drop; period of heating; period
of evaporation; phlegmatization.
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SUBSTANTIATION OF REQUIRED QUANTITY OF FIRE-RESCUE SUBDIVISIONS
AND PLACES OF THEIR LOCATION

Heab. O6ocHOBaHNE HEOOXOAMMOTO KOJMYECTBA MOKAPHO-CIIACATENbHBIX MOApPa3IeIeHHA
no Kpurepusm o00pa3oBaHusi TOCYJapCTBEHHBIX TMOKapHO-CHACATEIbHBIX TMOJpAa3JCICHUl B
aIMUHUCTPATUBHO-TEPPUTOPHUAIIBHBIX €IMHUIIAX JUIsI CBOCBPEMEHHOHM JIMKBHJAIMKM TOXKapa Ha
00BEKTE.

MeToabl. AHATUTUYCCKHUE UCCIIEIOBAHUS MPOBEICHBI HA OCHOBE METOMMKH TPUMEHEHUS
KpurepueB o00pa3oBaHusl TOCYJAapCTBEHHBIX  I10)KAPHO-CIIACATENbHBIX  IOJPA3JCICHUN B
aZ[MI/IHI/ICTpaTI/IBHO-TeppI/ITOpI/IaJ'II)HLIX CANHUIIAX U 110 p€SYJ'II)TaTaM pacqua HGO6XOI[I/IMOFO
KOJIMYECTBA MOXKAPHO-CIIACATENbHBIX MOAPA3/ICTICHUN.

PesyabTarhl. Ha ocHOBaHWM aHaim3a NPHOPUTETHOCTH U B3auMOCBs3u Kpurepues
o0pa3oBaHMs TOCYAAPCTBEHHBIX MOKAPHO-CMACATENbHBIX MOApa3AeNeHuid B aIMUHUCTPATUBHO-
TeppHTopHaanmx cAnHNIax CI/ICTCMaTI/I3I/Ip0BaHLI HOpMI)I YUCJIICHHOCTHU HO)KapHLIX
Mo/Ipa3/ieJIeHuii B 3aBUCUMOCTH OT IOYKapHOM OMACHOCTH OOBEKTOB 3allMThl. PazpaboTan aaropurm
pacuera He0OXO0IMMOT0 KOJMYECTBA MOKAPHO-CIIACATENbHBIX TOIpa3/IeTICHUN.

Hayuynass wHoBu3Ha. [lo pe3ymbrataM MOHHTOPHMHTAa CETH aBTOMOOWJIBHBIX JIOPOT
MpeAJIOKeHa MaTeMaTH4ecKass MOJElb OLIEHKHM COOTBETCTBUSI BPEMEHU MPHUOBITUS TMOXKAPHOTO
aBTOMOOWJII K OOBeKkTaM 3ammuThl KpurepusMm o00pa3oBaHUS TOCYAAPCTBEHHBIX TOXKapHO-
CITacaTCJIbHbBIX HOI[pa3HCJIeHI/II>'I B aI[MI/IHI/ICTpaTI/IBHO-TeppI/ITOPI/IaJIBHBIX CAUHHAILIaX.

IpakTHyeckasi 3HAYUMOCTh. [loydeHHBIE pPE3yIbTaThl IPETYCMOTPEHO MPUMEHUTH IS
pa3paboTKu MPOrpaMMHOTO 00eCIIeUeHHs TP ONTUMU3ALMN Pa3MEIICHUs TTOKaPHO-CIIacaTeIbHBIX
noApa3IeICHUMN.

KitroueBble ¢JI0Ba: noowcap, 8pems npubblmus; nodCapHO-cnacamenbHoe noopasoeienue;
CKOPOCMb OBUINCEHUS, Kpumepuu 00pa308aHusl.

Purpose. Substantiation of the required quantity of the fire-rescue subdivisions according to
the Criteria of Formation of the State Fire-Rescue Subdivisions in the Administrative Divisions for
elimination of fire at the object in a timely manner.

Methods. Analytical investigations have been conducted on the basis of Methodology of
application of the Criteria of Formation of the State Fire-Rescue Subdivisions in the Administrative
Divisions and according to the calculation results of the required quantity of the fire-rescue
subdivisions.

Results. Based on the analysis of priority and interrelationship of the Criteria of Formation
of the State Fire-Rescue Subdivisions in the Administrative Divisions the manpower number
standards have been structured in dependence to the fire hazard of objects under protection. The
calculation algorithm of the required quantity of the fire-rescue subdivisions has been developed.

Scientific novelty. The mathematical model for assessing the compliance of the time of fire
truck arrival to the objects under protection with the Criteria of Formation of the State Fire-Rescue



Subdivisions in the Administrative Divisions has been suggested according to the results of the road
network monitoring.

Practical value. The obtained results are to be applied in development of the software for
optimization of the fire-rescue subdivisions location.

Keywords: fire; arrival time; fire-rescue subdivision; driving speed; formation criteria.
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METHODOLOGY FOR CALCULATING MANPOWER

OF OPERATIONAL AND OPERATIONAL-MEDICAL SERVICES

OF MINE-RESCUE SUBDIVISIONS

Heab. PazpaboTka MeTOMKH pacueTa MITATHON YHCIEHHOCTH OMEPAaTUBHON U ONEepaTUBHO-
MEIHUIIMHCKON CITY)X0 TOpHOCIIACATENbHBIX MOIpa3ieICHUH.

MeTtoanl. [Tpu MPOBEJICHU U HUCCIIENOBAaHUN HCIIOJIL30BaHEI aHAJIMTUYECKUH,
CTATUCTUYECKUM, TEOPETUUECKHUM U IPYTHe SKOHOMUKO-MAaTeMaTUUE€CKUE METO/IbI.

PesyabTarsl. MeToauka — MO3BOJIMT  PAcCUMUTHIBATH ~ ONTHUMAJIBHOE  KOJUYECTBO
rOpHOCHIACaTENbHBIX MOJpa3JeleHU, a TakKe IITaTHYI0 YHUCJICHHOCTb ONEpPAaTUBHOU U
OTIEPAaTUBHO-MEIUIIMHCKOM CITYKO 17151 00CTy)KUBaHUST 0O BEKTOB.

Hayynas HoBHM3HA. BrepBele IpeuiokeHa METOAMKA pacuera IITAaTHOW YHUCICHHOCTH
OTIEPaTUBHOM H  OMEPATUBHO-MEAUITMHCKOW CIY)KO TOpHOCMACATEeNbHBIX  TMOIPa3/IeICHHH,
VUUTBHIBAIONIAsl TaKWe KPUTEPUU, KaK TPYMIbl OMACHOCTH OOCIYXHBAaEMBIX OOBEKTOB TIO
3aJIeHCTBOBAHMIO OTACIICHUM TPHW BHI30BE HA aBApHI0 B MEPBOHAYAIBHBIA TEPHO], BBIMOTHCHUE
JIOTIOJTHUTEBHBIX paboT MO 3ampocaM OpPraHOB MCTOJIHUTEIHHOW BJIACTH, 3aJ€MCTBOBAHUE CHI U
CPEICTB TIO OOECIMEUYEHUIO0 >KU3HEACATEIHPHOCTH COLMAIBHO 3HAYMMBIX OOBEKTOB, pa3JeicHUE
TEPPUTOPUU OOCITYKMBAEMbBIX OOBEKTOB Ha arjioMepaIuu 1 JIp.

IIpakTuyeckass 3HAYUMOCTb. MeETOIMKa pacyeTra ITATHOM YHCICHHOCTH ONEPATHBHOW M
OTEepaTUBHO-MEAUIIMHCKOM CIIy’K0, BXOISAIIMX B COCTaB TOPHOCHACATENbHBIX MOApA3IEICHUNH,
Jerjia B OCHOBY HOPMAaTHUBHOIO JOKYMEHTa /Jisi pacdera KOJUYECTBA TOpHOCHACATEIbHBIX
Mo/Ipa3/ieICHUuH 10 OOCITY)KUBAHUIO OO BEKTOB.

KiroueBble cioBa:  copHocnacamenvhas — caydcba, — oOChydcugaHue  00bEKmos;
ONMUMANbHASL WMAMHAS YUCIeHHOCMb; Kpumepuu U Memoobl onpeoeieHus; Onepamuenas u
ONnepamusHO-MeOUYUHCKAsL CLYAHCOBL; MemoouKa paciema.
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Purpose. Development of the methodology for calculating the manpower of the operational
and the operational-medical services of the mine-rescue subdivisions.

Methods. The analytical, statistical, theoretical and other economical and mathematical
methods have been applied during conduction of the investigations.

Results. The methodology will make it possible to calculate the optimal number of the
mine-rescue subdivisions as well as the manpower of the operational and the operational-medical
services for maintaining the facilities.

Scientific novelty. The novel methodology has been proposed for calculating the manpower
numbers of the operational and the operational-medical services of the mine-rescue subdivisions
that factors in such criteria as the hazard class of the maintained facilities according to the number
of the subdivisions involved in the initial period of the emergency response, the execution of
additional works at the instance of the executive power bodies, the employment of the forces and
equipment for life support of the socially significant facilities, the segregation of the territory of
maintained facilities into agglomerations etc.

Practical value. The methodology for calculating the manpower of the operational and the
operational-medical services being included in the mine-rescue subdivisions has laid the foundation
for the regulatory document for calculating the number of the mine-rescue subdivisions for
maintaining the facilities.

Keywords: mine-rescue service; maintenance of facilities; optimum manpower number;
criteria and methods of determination; operational and operational-medical service; methodology
for calculating.
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INFLUENCE OF OPERATIONAL FACTORS

ON FIRE-RETARDANT EFFECTIVENESS OF COATING

Heab. MccnenoBaTte BIMSHHME OKCIUTyaTallUOHHBIX (AKTOPOB Ha yCTOMYMBOCTH U
OTHE3aIUTHYIO 3 (PEKTUBHOCTD MOKPHITHS HA OCHOBE JKUIKOTO CTEKJIA.

MeTtoawbl. McnibiTanust 0 ONPEAECTICHUIO TUTPOCKOMUYHOCTH U BOJOCTOMKOCTH TMOKPBITHS
TPaBUMETPUYECKHUM METOJOM, SKCIIEPUMEHTANbHAS OIEHKA TEeIUIOM30JSIMOHHON CHOCOOHOCTH
BCIICHEHHOT'0 KOKCa M OTHE3aIIUTHON 3(PPEKTUBHOCTH MOKPHITUS Ha 1a00paTOPHOM yCTaHOBKE.

Pe3yabTarsl. [IpoBeneHb! nccneq0oBaHus U OLICHKA BIHMSHUS BOJbI, BJIard Ha yCTOWYHUBOCTh
U OTHE3alIMTHYIO 3(()EeKTUBHOCTh TMOKPBITUS HA OCHOBE XHJKOTO CTEKJa. JKCIEPUMEHTAIbHO
YCTaHOBJIEHO, YTO CTalMOHAPHOE BO3JEUCTBUE BOABl B TE€YEHUE 3 CYT 3HAYUTEIBHO CHHUXKAET
aJre3MOHHYI0 MPOYHOCTH MOKPBITHS K METAJLULY, BO3ACHCTBHE BJIarM HECYIIECTBEHHO BIIMAET HA
YCTOMYMBOCTh MOKPBITHSI. BbImonaHeHa MoauuKamnus CBA3YIOLIEr0 BEIECTBAa — JKUJKOIO CTEKJIa,
nienoyHoi ¢deHondopManbaeruiHON cMonioii Pesomut H ans moBbIIEHUS BOJOCTOMKOCTH H
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OTHE3alIUTHBIX CBOMCTB MOKPBITUS. Y CTAHOBJIEHO, YTO I10CJIE MOAU(UKALMU IKCIUTyaTallUOHHbIE
(GakTOpbl HE3HAUMTENBHO BIHUSAIOT Ha TEIUIOM3OJSALHMOHHBIE CBOIMCTBA BCIEHEHHOTO KOKCa U
OTHE3AIUTHYI0 3(PQPEKTUBHOCTh TOKPBITUSA: BpeMs HACTYIUIGHHUS NPEIACTbHOTO COCTOSHUS
IOKPBITUS HA CTaJIbHBIX IUIACTHHAX HE COKPATHUIIOCH ITOCIIE BO3ACUCTBHS HA HErO BOJBI B TEUCHUE
3 ¢yt u BaxkHoctu — 30 cyT.

Hayuynas HoBHM3HA. BriepBble yCTaHOBIJIEHBI 3aBUCHMOCTH TEILIOM30JSALMOHHBIX CBOWCTB
BCIIEHEHHOI'0 KOKCA OIHE3ALUTHOTO ITOKPBITUS OT BIUSHUS BOJbI, BJIAIH.

IIpakTHyeckass 3HAYMMOCTh. METOIMKN UCIBITAHUN COAEPKAT TOCTOBEPHBIE MOKA3ATEIN
00 yCTOMYMBOCTH OTHE3AIIUTHOIO MOKPBHITUS K BO3AEHCTBHIO BHEIIHMX (DAaKTOPOB Cpeabl U
NO3BOJISIIOT  OLEHUTh MX BIMSHME Ha OFHE3AUIUTHYI A(PQEKTUBHOCTb IOKPBITUH  AJIs
METaJUIMYEeCKUX KOHCTPYKIMH. VicbITaHus 10 JAHHBIM METOAMKaM MPOCTHI, HE TPEOYIOT CIIOKHOTO
000py/10BaHus, TO3BOJIIIOT KOHTPOJIUPOBATh U3MEHEHHE YCTOMUNBOCTH OTHE3AUTUTHOIO MOKPBITHS
K BO3JEHCTBHIO BOJABI M Biark B Xoje pa3paborku. [IpeniokeHHble METOIMKH MOTYT CTaTh
OCHOBOHM i pa3paOOTKu €IMHOW OLIEHKH OrHe3allluTHOW A(P(EKTUBHOCTU TMOKPBITUS JUIs
IPENyNPEXICHNS BOSHUKHOBEHNUS YPE3BbIYAHBIX CUTYallMi BO BpeMsI IOXKapa.

KiroueBble cjioBa: gcnyuusarowjeecs nokpvimue;, AHCUOKOE CMEKN0, MOOupukayus;
02He3aWUMHAs IPPEKMUBHOCMb; IKCHIYAMAYUOHHBIN Parmop.

Purpose. To investigate the influence of the operational factors on resistance and fire-
retardant effectiveness of the soluble silicate-based coating.

Methods. Tests for determination of hygroscopicity and water-resistance of the coating
applying the gravimetric method, experimental assessment of the foamed coke heat-insulating
ability and the coating fire-proof effectiveness in the laboratory-scale apparatus.

Results. The investigations and evaluation of the influence of the exposure to water and
moisture on the resistance and the fire-retardant effectiveness of the soluble silicate-based coating
have been fulfilled. It has been experimentally established that the stationary-state three-day
exposure to water significantly reduces the coating adhesive strength to metal; the exposure to
moisture does not affect considerably the coating resistance. In order to increase the water-
resistance and fire-retardant properties of the coating the modification of the binding agent, i.e.
soluble silicate, has been performed with the Pesonut H alkali phenol-formaldehyde resin. It has
been established that after the modification the operational factors influence insignificantly the heat-
insulating properties of the foamed coke and the fire-retardant effectiveness of the coating: the
period of the coating limit state gain on the steel plates has not reduced after the three-day exposure
to water and the thirty-day exposure to moisture.

Scientific novelty. The novel dependences of the foamed coke heat-insulating properties of
the coating from the influence of water and moisture have been established.

Practical value. The testing methodologies contain the reliable indices of the fire-retardant
coating resistance to the acting environment factors and make it possible to estimate their influence
on the fire-retardant effectiveness of the coatings for the metal constructions. The tests according to
these methodologies are simple and do not require the sophisticated equipment; they permit to
monitor a change in the resistance of the fire-retardant coating to the water and moisture exposure
in the development process. The proposed methodologies may become a foundation for
development of the unified assessment of the fire-retardant effectiveness of the coating in order to
prevent emergencies from occurrence during a fire.

Keywords: intumescent coating; soluble silicate; modification; fire-retardant effectiveness;
operational factor.
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SUBSTANTIATION OF HYDRAULIC PARAMETERS OF FIRE-FIGHTING LINES

Heab. VYCTaHOBUTH aHAJIMTHUYECKUE 3aKOHOMEPHOCTH JJI OIpPEACNICHUs PACXOAHO-
HAIOPHBIX XapAKTEPUCTUK B TOUKE OTOOPA BOIBI JUIsI TIOKAPOTYIIICHHUS.

MeTtoabl. AHATUTHYECKHUE UCCIIEIOBAHUS THIPABINYECKUX MTPOLIECCOB MPH MOa4€ BOABI 1O
PYKaBHBIM JIUHUSAM JIJIS1 TIO’KAPOTYIICHHUS.

PesyabTaThl. PaccMoTpeHbl OCHOBHBIE (DAKTOpPBI, BIUAIOIINE HA TUAPABINYECKUE
napamMeTpbl MOoJa4yy BOABI 10 PYKABHBIM JIMHUSM IS TIO’KapOTYIIEHHUs. Y CTAHOBJIEHA 3aBUCUMOCTD
JUIS OTIpeNeNieHUs] 3HaueHWil pacxo/Ja M Hamopa BOJABI B PAacueTHOM TOUYKe OTOOpa C Y4eToM
re0JIE3UYECKUX  OTMETOK, TMPOTSHDKEHHOCTH,  JIMaMeTpa M YJEIbHBIX  THUJIPABIUYECKUX
CONPOTHUBJICHUI PYKAaBHOM JIMHUU.

Hayuynas wHoBu3Ha. [lonydyeHHass 3aBUCHMOCTH IMOBBIIIAET TOYHOCTh OINpPEAEICHUs
THIPABIMYECKUX TapaMeTPOB PYKaBHBIX JTMHUIA.

IIpakTHyeckasi 3HAYUMOCTb. Pe3ynbTaTbl HCCIEIOBAHUN TO3BOJIAIOT  ONPEACIUTH
PacXo/JHO-HATIOPHBIE XAapAaKTEPUCTHKU TPUMEHSEMBIX MOKapHBIX PYKaBOB, HMX ONTHUMAaJIbHOE
KOJIMYECTBO M BBIOPATh PallMOHAIBHBIE CXEMbI MPOKIAJAKK PYKABHBIX JIMHHUNA MPHU MOJa4Ye BOJBI B
ouar rnoxapa.

KuroueBble cioBa: noowcap, eudpasiuieckue napamempyl, pyKaghvle JUHUL, NaApaLlelbHas
cxema npoKIAOKU, nocie008amenbHas cxema npoKiaoKu.

Purpose. To establish analytical regularities for determining flow rate-and-pressure
characteristics in a point of water intake for fire extinguishment.

Methods. Analytical investigations of the hydraulic processes during supply of water
through the fire-fighting lines for fire extinguishment.

Results. The main factors affecting the hydraulic parameters of water supply through the
fire-fighting lines for fire extinguishment have been examined. The dependence for determining the
water flow rate and pressure values in the water intake check point has been established factoring in
geodesic marks, length, diameter and specific hydraulic resistances of a fire-fighting line.

Scientific novelty. The derived dependence improves the precision of determination of the
hydraulic parameters of the fire-fighting lines.

Practical value. The results of the investigations pemit to determine the flow rate-and-
pressure characteristics of the fire hoses in use, their optimal amount and to select the rational lay-
outs of fire-fighting lines during water supply to a seat of fire.

Keywords: fire; hydraulic parameters; fire-fighting lines; parallel lay-out; sequential lay-
out.
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ENVIRONMENTAL RISK ASSESSMENT OF ATMOSPHERE POLLUTION
BY EMISSIONS OF LOW-CAPACITY BOILER STATIONS

Ieab. ObocHOBaHME TIOAXOAOB K OIEHKE SKOJOTMYECKOTO PHCKA 3arps3HEHHs aTMOchephl
IPU AKCIUTyaTallil KOMMYHAJIbHBIX KOTEJIBHBIX MaJIOW MOIIIHOCTH.

MeTtoasl. [Ipu penieHnn MOCTaBICHHBIX 3a/1a4 OBUIH MCIIONIB30BAaHbI aHAJIHM3, 0000IIeHNEe U
CHCTEMaTH3allusl PacYeTOB BEIMYMH BHIOPOCOB 3arpsI3HSIONINX BEIIECTB B aTMOC(EPHBIA BO3IYX B
COOTBETCTBUH C HOPMAaTHBHBIMH JIOKYMEHTAMH, YCTAHABJIMBAIONIMMH TOPSIOK OMpEACTICHUS
BBIODOCOB OCHOBHBIX 3arpsi3HSIOIIMX BEIIECTB M TApHUKOBBIX Ta30B, IMOCTYMAOLMX B
aTMOC(EpPHBIN BO3IYX C ABIMOBBIMHU Ta3aMu, 0Opa3yrOIIUMICS BO BPEMS CKUTAaHHS OPTaHHIECKOTO
TOIUIMBA B SHEPTETUYECKUX YCTAaHOBKAX.

Pe3yabTaTbl. PaccMoTpeHbl TpeOOBaHUS K OIICHKE HKOJIOTHYECKOTO PHCKA 3arps3HEHUS
aTMoc(epbl BBIOpOCAMHM KOMMYHAJBHBIX KOTEIBHBIX MaJOil MOIIHOCTH, OOYCIOBICHHOTO
BBbIJICJICHUEM B aTtMoc(epy BpeIHBIX BELIECTB, SBIIIOUIMXCS MPOIYKTOM HEIMOJIHOTO CrOpaHUs
IPHUPOIHOro rasza. YCTaHoBIIEHO, uTo 3ameHa komioB HUMCTY-5 Ha kotimsl Viessmann Vitoplex
100 tun PV1 no3BoauT COKpaTHTh BEIOPOC MapHUKOBBIX Ta30B B aTMOC(HEPHBII BO3IyX.

Hayunasi HoBu3Ha. O0OCHOBaHBI METOAOJIOTHYECKHE TOAXOABI K OIIEHKE 3KOJIOTHYECKOTrO
pHCKa 3arpsi3HeHHs aTMOc(epsl MPH AKCIUTyaTallii KOMMYHAJIbHBIX KOTEIbHBIX MAJIOil MOLTHOCTH.
[TomyueHpl MaTeMaTHYeCKUE MOJEIH JUIS OLICHKH SKOJIOTMYECKOTO PUCKA 3arpsiI3HEHUS] aTMOC(ephI
BbIOpOCAMHM KOMMYHAJIBHBIX KOTEJIBHBIX MaJIOH MOIIHOCTH.

IIpakTuyeckas 3Ha4YMMOCTh. [lomydeHHbBIE pe3ybTaThl TIO3BOISAT OOOCHOBATh PAcXoj H
COCTaB HCIIOJIb30BAHHOTO TOIUIMBA W XapaKTEPUCTUKU DSHEPreTHUYECKUX U Ta300YMCTHBIX
YCTaHOBOK, OIEHUTH KOJMYECTBEHHBIC 3HAYCHUSI BRIOPOCOB 3arps3HSIONINX BEIIECTB B aTMOC(epy
OT KOTEJbHBIX, 000PYAOBAaHHBIX KOTJIAMH MaJIOH MOIIHOCTH.

KiueBble CJ10Ba: UCMOYHUKYU MENIOCHAONCEHUs, KOMebHble MANOU MOWHOCMU,
80002pelinble KOMIbl, IKON0UYECKULL PUCK, ONACHbIE U 8DeOHble XUMUYECKUE 8elyecEd.

Purpose. Substantiation of approaches to the assessment of environmental risk of
atmosphere pollution by operating municipal low-capacity boiler stations.

Methods. Analysis, generalization and systematization of calculations of values of pollutant
emissions in the atmospheric air in compliance with the statutory documents establishing the
procedure of determination of priority pollutants and green gases emissions entering the
atmospheric air with exhaust gases generated in the process of burning the organic fuel by the
power-producing units.
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Results. The requirements for the environmental risk assessment of atmosphere pollution by
the emissions of the municipal low-capacity boiler stations conditioned by emission of the noxious
substances into the atmosphere which are the products of natural gas incomplete combustion have
been considered. It has been established that the replacement of the HUMCTYVY-5 boilers with the
Viessmann Vitoplex 100 type PV1 boilers will make it possible to reduce the green gasses emission
into the atmospheric air.

Scientific novelty. The methodological approaches to the assessment of environmental risk
of atmosphere pollution by operating municipal low-capacity boiler stations have been
substantiated. The mathematical models for assessment of the environmental risk of atmosphere
pollution by emissions of low-capacity boiler stations have been derived.

Practical value. The obtained results will make it possible to substantiate the consumption
and the composition of the used fuel and the characteristics of the power and gas-cleaning units, and
to assess the quantity values of the emitted pollutants into the atmosphere by the boiler stations with
installed low-capacity boilers.

Keywords: sources of heat supply; low-capacity boiler stations; hot water boilers; risk of
environmental pollution; hazardous and noxious chemical substances.
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THREE-DIMENSIONAL MODEL OF FIREFIGHTER’S BODY THERMAL STATUS IN
CONDITIONS OF ELEVATED TEMPERATURES

Heasn. PazpaboTaTh afeKkBaTHYIO TPEXMEPHYIO (PU3MUECKYIO MOJIETh TEIIOBOTO COCTOSTHUS
II0’KapPHOI'0 B CIELUAJIIBHOM 3aIIUTHOM OAEKIE OT MOBBIIIEHHBIX TEIUIOBBIX BO3AEHCTBUM 1
ONPEIEIUTh TapaMETPhI ITOW MOAEIIHN IS aHAIN3a U IPOrHO3UPOBAHMS IIPEIEIBHOTO BPEMEHU
paboThI MOKAPHOTO MPH BO3JIEUCTBUHU ONACHBIX (PaKTOPOB MOKaPA.

MeTtoasl. [l onpeaeneHus napaMeTpoB (pu3nyeckoit MOJEIN UCIIOIb30BaH PACUETHO-
SKCIEPUMEHTAIBHBIN NOJIX0J1 — METOJT ONPEIEIEHUS HEJOCTATOYHO U3YUYECHHBIX TapaMETPOB
MOJIENIU ITYTeM UX UICHTU(UKALIUH 110 JaHHBIM SKCIIEPUMEHTOB JIMOO JIUTEPATYPHBIX HCTOYHHUKOB.

PesyabTatsl. PazpaboTana TpexmepHas (uznyeckas MOJENb TEMIOBOIO COCTOSHUS
OpraHM3Ma I0XKapHOT'0 B CIIENMAIBLHON 3alIUTHON OZIEXk/IE€ OT MOBBIIIEHHBIX TETIJIOBBIX
BO3JIeHcTBHM. [IpencTaBieHbl OCHOBHBIE TONYIIEHMS, IPOLECCHl U HCXOJAHBIE JaHHBIE MOJEIH.
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[TapameTpsl MOZEIH ONIPEAEIIEHBI 0 JaHHBIM JIUTEPATYPHBIX HICTOYHUKOB M SKCIIEPUMEHTAIBHBIX
MCCJIEOBAHNN TEIUIOBOTO COCTOSIHUS I0KAPHOTO.

Hayunasi HoBu3Ha. [locTpoeHue ycoBepIIeHCTBOBaHHON (PU3NUECKON MOJIEIH TETIIOBOTO
COCTOSIHUS Y€JI0BEKA, IapaMeTPhl KOTOPOM ONPEIENAIOTCS 110 SKCIIEPUMEHTY, IIPOBEAEHHOMY IIpU
KOMHATHOH TeMIIepaType, KOTOPBIE 3aTEM UCIIOJIb3YIOTCS JUIsl OIIPEACIICHUS TEIUIOBOIO COCTOSHUS
MOXKApHOTO BO BPEMsI BBIIIOJHEHUS UM (DYHKIIMOHAJIBHBIX 003aHHOCTEHN IPU MOBBIIIEHHBIX
TEMIIEPATypax OKPYKaOLIEH CPEIbl.

IIpakTHYecKkasi 3HAYMMOCTB. /{7151 yCOBEPIIEHCTBOBAHUSI CPEACTB MHINBHTyAIbHOU
3aIUThl BHEAPEHUE MOJIEIH OLIEHKU TEIJIOBOI'O COCTOSHUS ITOKaPHOTO MPH BBIITOJTHEHUU paboT
HOBBICUT A3(PPEKTUBHOCTD CHEIMATBHOMN 3aIUTHON OJEKAbI OT MOBBIIECHHBIX TEMJIOBBIX
BO3JIEHCTBUM.

KuroueBble cj10Ba: menyiogoe cocmosinue noXcapHo20;, CReYUAIbHAS 3aUUMHAS 00excOd
HOJICAPHBIX OM NOBLILEHHBIX MENTIOBLIX 8030€liCMEUIL; ONACHbIE haKMOpbl NodHcapa; cpeocmea
UHOUBUOYATILHOU 3AWUMbL; MOOETUPOBAHUE.

Purpose. To develop an adequate three-dimensional physical model of the firefighter’s body
thermal status in the special clothing for protection against heat and to determine the parameters of
this model for analysis and prediction of the maximum working time limit for the firefighter under
exposure of hazardous fire factors.

Methods. In order to define the physical model parameters the computational-experimental
approach, i.e. the method for determining insufficiently studied model parameters by identifying
them according to data of the experiments or of the literature sources has been employed.

Results. The three-dimensional physical model of the body thermal status of the firefighter
in the special clothing for protection against heat has been developed. The principal assumptions,
the processes and the source data of the model have been presented. The parameters of the model
have been determined according to the data of the literature sources and the experimental
investigations of the firefighter’s body thermal status.

Scientific novelty. Design of the improved physical model of the human body thermal
status with parameters determined by the experiment conducted at the room indoor temperature and
then applied for determining the firefighter’s body thermal status during his performance of the
functional responsibilities at the elevated temperatures of the environment.

Practical value. For improvement of the personal protective equipment the implementation
of the assessment model of the firefighter’s body thermal status during carrying-out of the works
will enhance the effectiveness of the special clothing for protection against heat.

Keywords: firefighter’s body thermal status, special clothing for firemen protection against
heat; hazardous fire factors; personal protective equipment; modeling.
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INFLUENCE OF FRACTIONAL COMPOSITION AND LAYER HEIGHT
OF THE XII-U ABSORBENT ON ITS SORPTION CAPACITY

Heab. IloBbimeHne cOpOIMOHHON €MKOCTH XHMHUYECKOTO IMOTJIOTUTENS H3BECTKOBOIO
XII-M anist 32U THBIX JbIXATENbHBIX AlIapaToB.

MeToabl. DKCIEPUMEHTAIBHBIE METO/IbI UCCIICIOBAHUN XUMHYECKHUX MOTJIOTUTEIICH.

Pe3ysabTaTbl. YCTAaHOBJEHbl 3aBUCUMOCTH  COPOIIMOHHOH €MKOCTH  XMMHUYECKOI'O
norjaoTutesisi u3BecTKOBOro XII-M oT BBICOTHI ciosi cOpOEHTa B pEreHEepaTUBHOM IAaTPOHE H
TPaHyJIOMETPUYECKOIO COCTABA.

Hayuynass HoBu3HAa. BrepBble omnpeneneHbl 3HAYECHHS BBICOTHI CJIOSI XHUMHUYECKOTO
noryioturesst u3BecTkoBoro XII-M B perenepaTuBHOM IaTpoOHE U €ro IPaHyJIOMETPUUECKUN COCTAB
JUTSL OITUMM3AIIAN COPOLINH.

IIpakTHyeckass 3HaA4YMMOCTb. [lonydyeHHbIE pe3yabTaThl MCCIEIOBAHUI  IO3BOJIST
ONTUMH3UPOBATH MapaMeTpPbl KOHCTPYKLUMHU JbIXaTEIbHBIX aNlapaTroB, YMEHbIIAs Maccy
UCIIONIb3YEMOT0 COpOEHTA U MOBBIIIAS UX 3AIIUTHYIO CIIOCOOHOCTb.

KiroueBble cioBa: u36ecmkosbili XUMUYECKUll NO2I0MUmend; OblIXameabHullil annapam;
3auumHas cnocooHoCcmy; copoyus; copbeHm; OUOKCUO Y2nepooa; paKkyuoHHbvll COCMas.

Purpose. Enhancement of sorption capacity of the XII-U chemical lime absorbent for
protective breathing apparatuses.

Methods. Experimental methods of investigations of chemical absorbents.

Results. The dependences of the sorption capacity of the XIT- chemical lime absorbent
from the sorbent layer height in the regenerative cartridge and the fractional composition have been
established.

Scientific novelty. There have been determined the novel height values of the XII-U
chemical lime absorbent layer in the regenerative cartridge and its granulometric composition for
sorption optimization.

Practical value. The obtained results of the investigations will make it possible to optimize
the construction parameters of the breathing apparatuses reducing the mass of the sorbent in use and
enhancing their protective ability.

Keywords: chemical lime absorbent; breathing apparatus; protective ability; sorption;
sorbent; carbon dioxide; fractional composition.
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CONTROL OF TECHNICAL CONDITION OF ARTIFICIAL LUNG VENTILATION
APPARATUSES FOR EXTENSION OF THEIR USEFUL LIFE

Heab. Bo3MOXHOCTh MPOAJICHUS CPOKA CIIYy>KOBbI anmapaToB MCKYCCTBEHHOM BEHTUIIALIUU
JIETKUX IPU JUIMTENBbHOM dKCIuTyaTanuu B nogpasaenenuax ' BI'CC MUC JTHP.

Metoabl. AHaIUTHYECKHE HCCIENOBAaHUS TEXHHUYECKOIO COCTOSHHUS COCTaBHBIX yacTeil
JUIUTENIBHO KCIUTYaTUPYEMBIX allapaToB Ul BOCCTAHOBIICHHS IbIXaTeIbHON (DYHKIIMH, UMEIOIIHUX
TEHJIEHIINIO K CTAPEHUIO U J1e(OpMaLIUU MaTEpPHUaIOB.

PesyabTarbl. IlonyueHHblE JaHHBIE MOXHO HCHONB30BaTh s pa3pabOTKH Mep 110
IIPOJUICHUIO HAa3HAUEHHBIX CPOKOB CIIYKObl U MOPSAJKA HCCIEAOBAHUS TEXHHUUYECKOTO COCTOSHUS
anmnapaToB JUIsl BOCCTAHOBJICHUS JIbIXaTeIbHON (DYHKIMM C JUIMTEIbHBIM CPOKOM CIYXKOBI, a TaKkxKe
peKoMeH1aluii IO TEXHUYECKOMY 00CITyKUBAHHUIO.

Hayuynas HoBu3Ha. Ha oCHOBaHMM aHa/IM3a TEXHUYECKOIO COCTOSHUS BCIIOMOTaTEIbHOIO
ocHameHus: noapasaenenuit I'BI'CC  ycraHOBi€HBl NPUYMHBI MPOTHO3ZHPYEMOIO CHHMKEHUS
NOKa3aTesleld HaJe)KHOCTH NP JIIUTEIBbHOM dKCILTyaTalluu.

IIpakTnyeckass 3Ha4UMOCTh. [Ipeasio’keH METOMOJIOrMYECKUN MOAXOJ K HCCIIETOBaHHUIO
annapatoB VUBJI miis pazpaboTtkun MeToauKN OLIEHKH TEXHHUYECKOIO COCTOSHUS BCIIOMOTaTeIbHOI'O
OCHAIIEHUS ¥ TOBBINICHUS 3(h(HEKTUBHOCTH €T0 PaOOTHI.

KiwueBble  coBa:  ecnomozamenvHoe — OCHAwjeHue,  O020CNUMANbHLIL — 2Man,
MpasmMamuyeckuti WoK, 80CCMAHOBNEHUE ObIXAMENbHOU QYHKYUU; annapamsl UCKYCCMEEHHOL
BEHMUNAYUU  Ne2KUX;, ONUMENbHbI CPOK IKCHIAYAMAayuu; Qu3uKo-mexanuyecKkue ceoucmseda,
HAO0e’CHOCMb.

Purpose. Possibility of extendin the useful life of the long-lived artificial lung ventilation
apparatuses deployed by the subdivisions of the State Para-military Mine-Rescue Service of the
Ministry for Civil Defence, Emergencies and Elimination of Consequences of Natural Disasters of
the Donetsk People’s Republic.

Methods. Analytical investigations of the technical condition of the components of the long-
lived apparatuses for respiratory function restoration which are prone to aging and deformation of
materials.

Results. The obtained data may be used for development of measures for extension of the
assigned useful life and the procedure of the technical condition investigation of the long-lived
apparatuses for respiratory function restoration as well as of the recommendations for technical
maintenance.

Scientific novelty. The reasons of predicted decrease in dependability indices during the
long-lived operation have been investigated based on the analysis of the technical condition of the
auxiliary equipment items of the State Para-military Mine-Rescue Service subdivisions.

Practical value. The methodological approach to the investigation of the artificial lung
ventilation apparatuses has been proposed for development of the Methodology for assessment of
technical condition of auxiliary equipment items and enhancement of effectiveness of its operation.

Keywords: auxiliary equipment; pre-hospital phase; traumatic shock; respiratory function
restoration; artificial lung ventilation apparatuses; long-lived operation life; physical and
mechanical properties; dependability.



