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3OOEKTUBHOCTD YTOILUIEHHOI'O T'A30KANEJBHOI'O COILIA YCTAHOBKHA
JUIS TYIHEHUS TOKAPOB TOHKOPACHBLIEHHOM BOJIOH

EFFICIENCY OF A RECESSED GAS-DROPLET NOZZLE OF AN INSTALLATION
FOR EXTINGUISHING FIRES WITH FINELY SPRAYED WATER

Heab. ObocHOBaHME MapaMeTpoB Al OLUEHKU 3PPEKTUBHOCTH MOKAPOTYIIANIeH yCTaHOBKU
C YTOIUICHHBIM B KaMepy CMEITMBAHUS Ta30KaMeIbHBIM COTLIOM.

MeTonbl. AHaIMTUYECKHE WCCICIOBaHMS, OOpabdOTKa pEe3yJIbTaTOB AKCIECPUMEHTAIBHBIX
HCCJICTOBAaHUM.

Pe3yabTaThl. [IpeaioskeHbl KPUTEPUU OLIEHKH Ta30KareIbHOro COoIlia C YTOIUICHHBIM B KaMepy
CMEIIMBaHUS KOH(Y30pOM, OCHOBaHHBIE Ha OCOOCHHOCTSX MEXaHW3Ma B3aMMOJCHCTBUS
TOHKOPACIBICHHON BOJIBI C TEIJIOBBIMHU IIOTOKAMH TIOXKapa.

Hayuynass HoOBU3HA. VYCTaHOBIEHO, 4TO 3aBUCUMOCTH HWMITYJbCa KalelbHOIO TOTOKA
¥ KOMIUIEKCHOT'O KpUTEPHs YTOIUIEHHOTO Ta30KareIbHOr0 COIUIa, 3aBUCAIIETO OJJHOBPEMEHHO OT
UMITyJIbCA W KWHETUYECKOW SHEPTHH, BO3PACTAIOT C YMEHBIICHHEM YTOIUICHHOW B Kamepy
CMEIINBAHM YaCTH I'a30KaIeIbLHOr0 COILIA.

IIpakTuyeckass 3HAYUMOCTh. Pe3yibTaThl HMCCIEIOBAaHUS MOTYT OBITh HCIIOJIB30BaHBI TPU
pa3paboTKe KOHCTPYKILHWHU COMPSIKEHHs] KaMepbl CMEIIMBAaHUSA U Ta30KaNeNbHOTO COIiia s
YBEJIMUEHUST KWHETUYECKOW YHEPTHH KarelIbHOW CTPYH.

KuroueBble cioBa: sggexmusnocms; nodcapomywiaujas ycmaHosKd, MOHKOPACHbLIEHHAS
600a; YMONIEHHOCMb, 2A30KANENIbHOe CONJIO; HANPABIeHUEe COBEPULEHCTNBOBAHUSL.

st uutupoBanusi: Acees B. I, Ille¢pmubau I. U., Tanyxun H. A., Meodecayc B. M.
O} PEeKTUBHOCTh YTOIUICHHOTO Ta30KaleIbHOTO COIIa YCTAHOBKH JUIS TYIICHHUS I0XapOB

TOHKOpAcTbUIeHHO# Bojoit // Hayunbiit Becthuk HUU «Pecniupatopy. — 2024. — Ne 2(61). —
C. 7-17. EDN UROMHP.

Objective. Justification of parameters for assessing the effectiveness of a fire extinguishing
installation with a gas-droplet nozzle recessed into the mixing chamber.

Methods. Analytical studies, processing of experimental research results.

Results. Criteria for evaluating a gas-droplet nozzle with a confuser recessed into the mixing
chamber are proposed, based on the peculiarities of the mechanism of interaction of finely
atomized water with the heat flows of a fire.

Scientific novelty. It has been established that the dependences of the momentum of the droplet
flow and the complex criterion of the recessed gas-droplet nozzle, which depends simultaneously



on the impulse and Kinetic energy, increase with a decrease in the part of the gas-droplet nozzle
recessed into the mixing chamber.

Practical significance. The results obtained can be used in developing the design of the interface
between the mixing chamber and the gas-droplet nozzle to increase the kinetic energy of the
droplet jet.

Keywords: efficiency; fire extinguishing installation; finely sprayed water; drowning; gas-drop
nozzle; direction of improvement.

For citation. Ageev V. G., Peftibai G. I., Galukhin N. A., Medgaus V. M. Efficiency of a recessed
gas-droplet nozzle of an installation for extinguishing fires with finely sprayed water. Nauchnyy
vestnik NII “Respirator”, 2024, no. 2(61), pp. 7-17. EDN UROMHP.
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HNCCIEJOBAHUE HECTAIIMOHAPHBIX ITPOHECCOB MACCOIIEPEHOCA
B I'OPHBIX BBIPABOTKAX ITAXT ITPU SK30I'EHHBIX ITOXKAPAX

STUDY ON NON-STATIONARY MASS TRANSFER PROCESSES

IN MINE WORKINGS DURING EXOGENIC FIRES

Heas. MccnenoBanue HECTallMOHAPHBIX MPOLIECCOB MAacCOMEpPEeHOca B TOPHBIX BBIPAOOTKAX MpU
9K30I'CHHBIX ITOXKapaxX W YCTAaHOBJICHUC 3aBHCHMOCTEH PacpoCTpaHCHUA IOXKAPHLBIX T'da30B B
aBapUMHBIX YYacTKaxX JUIsl MPOTHO3UPOBAaHMS HUX 3ara3oBaHHOCTM IIPU BEIECHUU aBapHUIHO-
criacaTreJbHbIX paboT.

Metoapbl. Vcnonb30BaH KOMIUIEKCHBI METOJ, MCCIIEIOBAHUS, BKIIOYAIOIIWNA aHAJIN3 Hay4YHBIX
HCTOYHHUKOB, IPOBCACHUC TCOPETHUICCKUX I/ICCJ'IGI[OBaHI/Iﬁ N CPaBHCHHE ITOJIYUYCHHBIX PE3YyJILTATOB
C OKCIIEPUMEHTAJIbHBIMU  JIaHHBIMHM.  BBINOJIHEHO  MaTeMaTH4YeCKOE€  MOJCIUPOBAHHUE €
IMPUMEHEHHEM 3aKOHOB MaccollepeHoca, TeOpuH AU(depeHINaIbHbIX YPABHEHUNH U YUCIIEHHBIX
METO/I0B UX pEeIIeHHs, METOJOB MAaTeMaTWYECKOM CTATUCTHKH JIsi 0OpabOTKM pPe3yIbTaToB
I/ICCHGI[OBaHHﬁ C UCIIOJIB30BAHUEM ITAKCTOB MPHUKIIAAHBIX KOMIIBIOTCPHBIX ITPOrpaMM.
Pe3yabTaThl. Pa3spaboTana mMaTemaruueckas MoJeNb IpoIiecca MaccolepeHoca B aBapUilHBIX
ydacTKax YroJIbHBIX MIAXT, YCTAHOBJICHBI 3aBHUCUMOCTH, IO3BOJIAIOIIHNE YHCICHHBIM MCTOIOM
IPOTHO3UPOBATh JMHAMHUKY PaclpOCTPaHEHHsI MOKAPHBIX Ta30B 110 JJIMHE TOPHBIX BBIPAOOTOK.
Hayuynasi HOBM3HA. YCTaHOBJIEHbl AHAIUTHYECKHE 3aBUCUMOCTH CKOPOCTH PacHpOCTpPaHEHUs
MOKapHBIX Ta30B IPU HECTALMOHAPHBIX IIPOIECCAX MAaCCONEPEHOCA, OTIMYAIOLIUECST OT
M3BECTHBIX BO3MOXKHOCTBIO IIPOTHO3UPOBATH Ia30BYI0 00CTaHOBKY IO JITTMHE aBapUHHOTO yyacTKa
B 3aBHCHUMOCTH OT YCJOBHUH TPOBETPUBAHUS, TE€OMETPHUUECKUX pa3MEpoB BBIPAOOTOK,
K03 (UIIMEHTOB MaccONepeHoca U HAIMYMS UICTOYHUKOB ra30BbI/ICTICHHUS.

IIpakTHyeckass 3HAYMMOCTb. Pe3ynbTaThl HCCIENOBAaHUN IO3BOJIIIOT  IPOTHO3UPOBATH
JTUHAMHUKY KOHIEHTpPAlUi IMOXapHBIX ra3oB B TOPHBIX BBIPAOOTKAxX AJisi pa3padOTKH HAy4yHO
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000CHOBAaHHBIX PEKOMEHIALU M0 UX UCIOJIb30BAHUIO TOPHOCTIACATEIbHBIMU MOIPa3IeIEHUIMU
IIpY BEJICHUH aBapHIHO-CIIacaTeNbHBIX Pa0OT B IIAXTax.

KutoueBble cioBa: yeonvHas waxma, asapuiiHblli Y4acmoK, 20pHAs 8blpabOmMKa, IK302eHHbIl
noxcap;, HeCcmayuoHapHvie MAcCOOOMEHHble NPOYECccvl; KOHYEHMPAyuu MNONCAPHBIX 2d308,;
Mamemamuyeckoe MOOenuposanue; IKCHePUMEHMAbHble UCCIe008aHUA.

Jas uutupoBanusi: Mamaes B. B., Aeapkos A. B. VccnenoBanue HeCTallMOHAPHBIX MPOLIECCOB

MaccolepeHoca B TOPHBIX BBIPA0OTKaX MIAXT HPH AK30TCHHBIX IMokapax // HayuHblil BECTHUK
HUU «Pecrimpatopy. — 2024. — Ne 2(61). — C. 18-31. EDN SQSAWJ.

Purpose. Study of non-stationary processes of mass transfer in mine workings during exogenous
fires and establishment of dependencies for the distribution of fire gases in emergency areas
to predict their gas content during emergency rescue operations.

Methods. A comprehensive research method was used, including analysis of scientific sources,
theoretical research and comparison of the results obtained with experimental data. Mathematical
modeling was performed using the laws of mass transfer, the theory of differential equations and
numerical methods for solving them, methods of mathematical statistics for processing research
results using applied computer program packages.

Results. A mathematical model of the mass transfer process in emergency areas of coal mines has
been developed, dependencies have been established that make it possible to numerically predict
the dynamics of the spread of fire gases along the length of mine workings.

Scientific novelty. Analytical dependences of the rate of propagation of fire gases during non-
stationary mass transfer processes have been established, which differ from the known ones by the
ability to predict the gas situation along the length of the emergency section depending
on ventilation conditions, geometric dimensions of workings, mass transfer coefficients and the
presence of gas release sources.

Practical value. The research results make it possible to predict the dynamics of concentrations
of fire gases in mine workings in order to develop scientifically based recommendations for their
use by mine rescue units when conducting emergency rescue operations in mines.

Keywords: coal mine; emergency area; excavation; exogenous fire; non-stationary mass transfer
processes; fire gas concentrations; math modeling; experimental studies.

For citation. Mamayev V. V., Agarkov A. V. Study on non-stationary mass transfer processes
in mine workings during exogenic fires. Nauchnyy vestnik NIl “Respirator ”, 2024, no. 2(61),
pp. 18-31. EDN SQSAW..
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UCCJIEJJOBAHME MMPOIIECCOB TYIIEHHUS HU30BbIX JIECHBIX [TOKAPOB
MEJIKOPACHBIIEHHOHN BOJOM

STUDY OF THE PROCESSES OF EXTINGUISHING GROUND FOREST FIRES
WITH FINE SPRAYED WATER

Henn. HMccimenoBaHue mnpoLEcCcOB TYLIECHUS HU30BBIX JIECHBIX II0XKAPOB I HAy4HOI'O
000CHOBaHUS TAKTUKO-TEXHHYECKUX IMAPaMETPOB MOKAPOTYIIEHUS MEJIKOPACIIBIICHHON BOJOM.

Metoapbl. IIpuMeHEH KOMIUIEKCHBIM METOJ HCCIIECIOBAHUS, BKIIOYAIOLIMK aHAIW3 HAy4YHO-
TEXHUYECKOM JIUTEpaTypbl, MPOBEACHUE TEOPETUUYECKUX MCCIEAOBAHUN C HCMOJb30BAHUEM
CUCTEMBbl ypaBHEHHUM, OMHUCHIBAIOIIMX TEIUIOBOW OamaHC MPU HArpeBe W HCIAPCHHH Karellb
MEJIKOPACTIBIEHHOW BOJBI B 30HE IJIAMEHHOTO TOPEHMUSI.

Pe3yabTarbl. YCTaHOBIIEHBI 3aBUCUMOCTH BPEMEHHM TYIICHUS IUIAMEHHM JIECHOTO TOPIOYEro
Marepualia, a Tak’ke MHTEHCUBHOCTH MOJIa4yd BOJIbI NPU JUKBUJALUKM O0YaroB TJICHHUS HAa KPOMKE
HH30BOTO JIECHOTO TOXapa.

Hayunass HoBuM3Ha. BrepBble packpbIT MexaHu3M (prermarus3anuy BOJSHBIM HapoM odara
TOPEHUsI JIECHOTO TOPIOYEro Marepuaia, 3aKIIYAroNIMiCcs B 3aMEIICHUM KUCTIopoAa |
o0pa3oBaHMM OTHETyIIallell KOHIICHTPAIMM BOJSHOTO TMapa, BO3HHUKAIOUIETO BCJEICTBUE
MCIIapeHUsl MEJIKOPACIbICHHON BO/BI B 30HE TOPEHUS.

[IpakTuyeckass 3HAYMMOCTb. Pe3ynbTaThl MPOBEIECHHOTO HCCIEIOBAHUS MOTYT OBITh
WCIIOJIH30BaHBI /111 000CHOBAHMS TAKTUKO-TEXHUYECKUX MapaMeTPOB TYIICHHS] HU30BBIX JIECHBIX
MOXapoB.

KuroueBble ci10Ba: Hu308bie 1eCHblE NOMHCAPDL; NPOYECC MYULeHUS NOHCAPA, MENKOPACNbLIEHHAS
6004, meopemuueckue UCCie008aHUsl, hreemMamuzayusi.

Mas wurupoBanmsi: Tumowenxo /. A., bawma /. @., Bypax J[. C., [Huxenwmeun H. @.
HccnenoBanue MpoLecCOB TYIIEHUsS HU30BBIX JICCHBIX MM0OXKAPOB MEJIKOPACIBUICHHOW BOAOH //
Hayunsrit Bectnuk HUW «Pecrimparopy. — 2024. — Ne 2(61). — C. 32-43. EDN LZWPZO.

Purpose. Conduct research on the processes of extinguishing ground forest fires and determine
the tactical and technical parameters of fire extinguishing with finely sprayed water.

Methods. A comprehensive research method was used, including the analysis of scientific and
technical literature, carrying out theoretical studies using a system of equations describing the
thermal balance during heating and evaporation of finely dispersed water droplets in the flame
combustion zone burning.

Results. Dependencies have been established that make it possible to determine the extinguishing
time of the diffusion flame of forest combustible material, as well as the linear and critical intensity
of water supply when eliminating smoldering sources at the edge of a ground forest fire.
Scientific novelty. For the first time, the mechanism of phlegmatization of a combustion source
by water vapor, which was not previously taken into account in methods for determining the
parameters of extinguishing ground forest fires, was considered.

Practical value. The research results can be used to develop proposals for the tactical and technical
parameters of extinguishing ground forest fires.

Keywords: ground forest fires; fire extinguishing process; finely sprayed water; theoretical
research; phlegmatization.

For citation. Timoshenko D. A., Balta D. F., Buryak D. S., Dikenshtein I. F. Study of the processes
of extinguishing ground forest fires with finely sprayed water. Nauchnyy vestnik NII “Respirator”,
2024, no. 2(61), pp. 32-43. (In Russian). EDN LZWPZO.
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OBOCHOBAHMUE ITAPAMETPOB YCTAHOBKH JJIAA CYIIKHA ITOXKAPHBIX
HAIIOPHBIX PYKABOB
PARAMETERS SUBSTANTIATION FOR FIRE DELIVERY HOSE DRYING BOX

Hesas. O60cHOBaHUE TAPaMETPOB ABTOHOMHOT'O MaJIOrabapuTHOTO HIKada AJIs CYIIKU MOKAPHBIX
HaIlOPHBIX PYKABOB PA3JIMYHBIX THIIOPA3MEPOB ISl OKCIUTYyaTalluX B JICTHUN U 3UMHUH IIEPHOJBI.
Metoapbl. VMcnonb30BaH KOMIUIEKCHBI METOJ MCCIIEIOBAHUSA, BKJIIOYAIOIMN aHAIW3 HAy4dHO-
TEXHUYECKOM JIUTEPATYPBI, IPOBEIAECHBl TEOPETUYECKUE HCCICAOBAaHUA M  BBIIIOJHEHBI
COOTBETCTByIOIME pacueTbl. (OO0paboTka pe3ysbTaTOB HCCIEIOBAaHUH  OCYLIECTBISIACH
C UCIIOJIb30BAaHUEM TAKETOB MPHUKJIAJIHBIX KOMITBIOTEPHBIX nporpamM Microsoft Office.
Pe3yabTaThl. Ha 0cHOBaHMU IPOBEJCHHBIX PacyeTOB TEIUIOBOrO OanaHca, IPOU3BOIUTEIbLHOCTH,
MOIIIHOCTH HarpeBaTeiIbHBbIX 3JIEMEHTOB M PACXOJA TEIUIA Ha CYLIKY IOYKapHBIX HAIOPHBIX
PYKaBOB 0OOCHOBaHBI ITapaMeTphl cylmibHoro mkada bPU3.

Hayuynas HoBHM3HAa. BrepBble pe3ynpTaTbl TEOPETUYECKMX MCCIECIOBAaHUN  MO3BOJIMIIN
YCTaHOBUTh MOILHOCTh HarpeBaTelbHbIX JIEMEHTOB cylinibHoro mkada BPU3 u onpenenuts
pacxoj Teria sl CyIIKU IOKAPHBIX HAIIOPHBIX PYKABOB B Pa3JINYHBIX YCIOBUAX IKCILTyaTalUH.
IIpakTnyeckass 3HauuMmocThb. IlpeiokeHa KOHCTpyKUus cymibHoro mkada BPU3
C BO3MOYKHOCTBIO €T0 IEPEeBO3KM Ha TPAHCIIOPTE M aBTOHOMHOW pPabOTHI Ha MECTE BEJEHUs
aBapuitHO-CracaTeNbHBIX PadOT B JIETHUI M 3UMHUI nepuo/isl. BHenpenue cymuipHoro mkada
bPU3 1o03BONUT MOBBICUTH TOTOBHOCTH IOXApHO-CIIACAaTENIbHBIX M TOpHOCHAcaTeIbHBIX
NOJpa3/ieIeHuil K BBIIOJIHEHUIO 3aJ]1ad, CBS3aHHBIX C OOCITYXKMBAHHEM I0XKapPHBIX HAMOPHBIX
PYKaBOB.

Ki1roueBble ci10Ba: nodicapubviii HanOpHwvlll pyKag, menioooMeHHble NPoYeccsl, WKagh 0 CYWKU,
000CHOBAHUE NAPAMEMPOB; MeopemuiecKue UCCIe008aHUS U PACUEeNbl.

Jas uurupoBanusi: Ocaouuil A. B., 3emnax I'. H., Paszunvkog C. B., [lluw O. C. O6ocHOBaHME
apaMeTpoOB YCTAaHOBKHM Ui CYIIKH IOKapHbIX HAMOPHBIX pykaBoB // HayuHbIil BecTHUK

HUU «Pecniuparop». — 2024. — Ne 2(61). — C. 44-54. EDN TKOOIW.

Objective. Parameters substantiation for a portable compact drying box for fire delivery hoses of
different sizes for operations during summer and winter time.

Methods. The integrated method of investigation has been applied which consists of scientific and
technical literature analysis, theoretical studies and corresponding calculations have been
conducted. The processing of the investigations results has been conducted using the Microsoft
Office software.

Results. The parameters substantiation for the BRIZ drying box have been fulfilled and based on
the conducted calculations of the heat balance, performance, heating elements power and heat
consumption for drying the fire delivery hoses.



Scientific novelty. Novel the theoretical studies results made it possible to establish the BRIZ
drying box heating elements power and to determine the heat consumption for drying the fire
delivery hoses in summer and winter conditions of operation.

Practical novelty. The design of BRIZ drying box adapted to transportation and autonomous work
at the site of the emergency-rescue operations in summer and winter time. Bringing the BRIZ
drying box to the operational service will facilitate the improvement of the fire and rescue units’
readiness to execute the fire delivery hoses maintenance.

Keywords: fire delivery hose; heat transfer processes; drying box; parameters substantiation;
theoretical studies and calculations.

For citation. Osadchiy A.V., Zemlyak G.N., Razinkov S. V., Shish O. S. Parameters
substantiation for fire delivery hose drying box. Nauchnyy vestnik NII “Respirator”, 2024, no.
2(61), pp. 44-54. EDN TKOOIW.
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IMPUMEHEHHUE HCKYCCTBEHHBIX I'A30BbIX CPE/l B U30JIMPYIOIINX
JABIXATEJIBHBIX AIIITAPATAX

UTILIZATION OF ARTIFICIAL GASEOUS ENVIRONMENTS IN SELF-CONTAINED
BREATHING APPARTUSES

eab. VYCTaHOBUTH BIMSHHE COCTaBa Ta30BOM JIBIXaTeIbHOM CMECH M BO3MOXKHOE
KOJINYECTBEHHOE COOTHOILLIEHHE KOMIIOHEHTOB B HCKYCCTBEHHBIX Ta30BBIX Cpenax i
MOBBIIMICHUST O€30MacHOCTH U YJIYUYIIEHUS TEXHHUYECKUX XapaKTePUCTHUK  H3OJHUPYIONMIUX
JbIXaTEIbHBIX alllapaToB.

Metoabl. AHATUTHYECKUE METOJIbI UCCIEAOBAHUM BO3JIEUCTBUA KOMIOHEHTOB Ta30BOM CpEJIbI
Ha OPraHU3M YeJIOBEKA.

Pesyabrarsl. Pe3ynbTaThl HCClEIOBaHUN MO3BOJIWIN YCTAHOBUTH, KaK BO3JAEHCTBYET KaXIbIil
13 KOMIIOHEHTOB T'a30BOM JBIXaTEIbHONM CMecH Ha (YHKIIMOHUPOBAHHUE OpraHU3Ma YeJOBeKa s
pa3pabOTKH PECTTMPATOPOB C ONMTUMAIBLHBIM COJIEP)KaHUEM KHUCIIOpO/Ia.

Hay4yHasi HOBH3HA. Y CTaHOBJIEHO BIIMSIHUE COCTAaBa Ia30BOM JIBIXaTEIbHOW CMECH Ha OPraHU3M
YeJI0BEKa U BO3MOKHOE KOJIMYECTBEHHOE COOTHOIIEHHE KOMIIOHEHTOB B HCKYCCTBEHHBIX T'a30BbIX
cpenax.

IIpakTuyeckasi 3HAYUMOCTBL. Pe3ynpTaThl wHcCIeOBaHUNA MOTYT OBITh  HMCIOJB30BaHBI
TS pa3paboTKU pecrnupaTropa ¢ ONTUMAIbHBIM COJIEPKaHUEM KHUCIOPO/Ia.

KiroueBbie ciioBa: oOwixamenvHulll annapam, pecnupamop; 2a308ds OblXamenlbHdsi CMecCb,
KUCTIOPOO; a30m; 3aa30mMuposanue.
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JMasi murupoBanusi: Mamwaes B. B., [Inemeneyxui P. C., 36opwux JI. A., @panyes B. U.
[IprMeHeHne HWCKYCCTBEHHBIX Ta30BBIX CPEll B H3OJHMPYIONIMX JbIXaTeIbHBIX ammaparax //

Hayunsiit Bectauk HUN «Pectiuparop». — 2024. — Ne 2(61). — C. 54-64. EDN UWZVAH.

Objective. To determine the effect of breathing gas mixture on human organism and potential
quantitative ratio of components in the artificial gaseous environments for improving the safety
and technical characteristics of the self-contained breathing apparatuses.

Methods. Analytical methods of researching the effect of the gaseous environment on the human
organism.

Results. The results of studies made it possible to determine how every single component of the
breathing gas mixture effects the functional state of a human organism in order to design the
respirators with optimum oxygen content.

Scientific novelty. The effect of the breathing gas mixture on the human organism and the
potential quantitative ratio of components in the artificial gaseous environments have been
established

Practical value. The results of the investigations may be applied in the development of the
respirator with optimum oxygen content.

Keywords: breathing apparatus; respirator; breathing gas mixture; oxygen; nitrogen; nitrogen
filling.

For citation. Mamyev V. V., Pletenetskiy R. S., Zborshchik L. A., Frantsev V. I. Utilization
of artificial gaseous environments in self-contained breathing apparatuses. Nauchnyy vestnik
NIl “Respirator”, 2024, no. 2(61), pp. 54-64. EDN UWZVAH.
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OBOCHOBAHME HAYYHO-METOJANYECKHUX ITOAX0O/J10B

K OLIEHKE ITIPO®ECCHOHAJIBHOT'O PUCKA TOPHOCIACATEJIEH
SUBSTANTIATION OF SCIENTIFIC AND METHODOLOGICAL APPROACHES
TO ASSESSING THE OCCUPATIONAL RISK OF RESCUERS

Heab. Pa3paboTka MeTOAUMYECKOro TOAXOJAa K aHalmM3y ONAacHOCTeW U OIEHKe
MpoeCCHOHAIBHOTO pUCKa TOpHOCIacaTesiel B X0JIe BEJICHUS aBapUITHO-CIIacaTeNIbHBIX padoT B
HEOOCTYKMBAEMBIX TOPHBIX BBIPAOOTKAX, MMEIOIIUX BBIXOJbl HA 3E€MHYIO MOBEPXHOCTb, IS
MIPOTHO3UPOBAHUS OMACHBIX TOCIEACTBUN BO3MOKHBIX UC 1 MOBBIIIEHUS YPOBHS 0€30MMaCHOCTH
nuyHoro coctaBa BI'CY JIHP.

Metoabl. BeposSTHOCTHO-CTaTUCTUYECKHE, aHATUTUYECKUE HWCCIEAOBaHUS, 0000IIeHne
U crcTeMaTu3anus nH(opMaluy Mo aHaau3y OMacHOCTEHN U OIleHKEe pUCKa, OaTbHBIM METO/I.
Pe3yabTaTrhl. PazpaboTansl METOAMYECKHE TIOIXO/IBI K OIIEHKE MTPO(ECCHOHATBFHOTO PUCKA IS
TOPHOCTIACATEIIEH.

Hayunas HoBu3Ha. BriepBrie pa3paboTaH adropuTM aHaiM3a M OLEHKH MPO(eCcCHOHATHLHOTO
pUCKa JUIS 3allMThl TOpHOCHAcaTeleil OT HEeCYACTHBIX CIydyaeB M MPOPECCHOHATBHBIX
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3a00/IeBaHUN TIpU BEJIEHWU aBApUIHO-CIIAcaTeNIbHBIX PabOT B HEOOCTY>KMBAEMBIX TOPHBIX
BbIpabOTKaX, MIMEIOLINX BBIXOJIbl HA 36MHYIO IOBEPXHOCTb.

IIpakTHyeckass 3HaYUMOCTb. [IpennokeHHbIE ANrOPUTM aHadu3a U METOJIMKA OLEHKH pUCKA
MO3BOJISIIOT OICHUTh TPO(ECCHOHANBHBIM PHCK TOpPHOCHAcaTeNiell NMpU BEICHUH aBapHIHO-
criacaTeNbHBIX padoT B HEOOCTYKMBAEMbIX TOPHBIX BBIPaOOTKaX, UMEIOUINX BBIXOAbl HA 3€MHYIO
IIOBEPXHOCTh, M pa3paboTaTh MPEBEHTUBHBIE MEPHI 110 €r0 YCTPAHEHUIO WM CHMXKEHUIO. OJTU
MOJXO/IbI OYIyT UCIIOJIb30BaHBI NPHU pa3padOTKe METOIUYECKUX PEKOMEHIALIUH.

KiwueBble cJI0Ba: onackvle U 6pedHble NPOU3BOOCMBEHHblE (aKmMopwvl;  A8APUNIHO-
cnacamenvuvie padbomosl, NPOYecCUOHANbHbIN PUCK, AN2OPUMM AHANU3A, OYEHKA pUCKa,
eopHocnacameny; HeoOCIyHcUsaemMble 20pHbie 8blpabOMKU.

HMasi uutupoBanmsi: Meanenxko A. @. Myxun [I. E. OO0OCHOBaHHWE HAay4YHO-METOIMYECKUX

MOJIXOJIOB K OLIEHKE MpOo(ecCHOHALHOTO pHUCKa TopHOcmacartened // HaydHblii BeCTHHK
HUUN «Pecrimpatopy. — 2024. — Ne 2(61). — C. 65—73. EDN VGZPNN.

Purpose. Development of a methodological approach to hazard analysis and assessment of the
professional risk of rescuers during emergency rescue operations in unattended mine workings
with exits to the Earth's surface to predict the dangerous consequences of possible emergencies
and increase the safety level of personnel of the DPR HCV.

Methods. Probabilistic and statistical, analytical research, generalization and systematization of
information on hazard analysis and risk assessment, point method.

Results. Methodological approaches to the assessment of occupational risk for rescuers have been
developed.

Scientific novelty. Novel an algorithm for the analysis and assessment of occupational risk has
been developed to protect rescuers from accidents and occupational diseases when conducting
emergency rescue operations in unattended mine workings with exits to the Earth's surface.
Practical value. The proposed analysis algorithm and risk assessment methodology make it
possible to assess the professional risk of rescuers when conducting emergency rescue operations
in unattended mine workings with exits to the earth's surface, and develop preventive measures to
eliminate or reduce it. These approaches will be used in the development of methodological
recommendations.

Keywords: dangerous and harmful production factors; emergency rescue operations;
occupational risk; analysis algorithm; risk assessment; mine rescuer; maintenance-free mine
workings.

For citation. Ivanenko A. F., Mukhin P. Ye. Substantiation of scientific and methodological
approaches to assessing the occupational risk of rescuers. Nauchnyy vestnik NII “Respirator”,
2024, no. 2(61), pp. 65-73. EDN VGZPNN.
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JBIXATEJIbHBINA AIIMMAPAT KOHCTPYKIUHU C. U. PECEHKO: HAYAJIO
T'A30JILIMO3AIIIATHOM CJIYKBEBI CTPAHBI

THE DEVICE OF S. I. FESENKO'S DESIGN: THE BEGINNING OF THE COUNTRY'S
GAS AND SMOKE PROTECTION SERVICE

Heas. VccrnenoBaTh NPEANOCHIIKM CO3/aHUS  OTIENIBHOW Tra30/bIMO3AIIUTHON  CITyXKOBI
B CTPYKTYpE TOXAapHOW OXpaHbl C YYETOM OIbITa NPUMEHEHHs B paboTe OTEYECTBEHHOTO
JbIXaTenbHOro amnmnapata koHcTpykuuu C. WM. ®DeceHko, n300peTeHHOro Ha MakeeBCKOi
LEHTPAJIBHOMU criacaTenbHOM cTaHuu JloHenkoit ooacTu.

Metoabl. CpaBHUTEIBHOE U TUIIOJOTUYECKOE UCCIIEI0BaHHE MOSABICHUS U IPUMEHEHU B paboTe
MO’KapHOM OXpaHbl AbIXaTeabHoro anmnapara koHcTpykuuu C. . decenko.

Pe3yabTaThl. [IpuMeHeHne ApIXaTesbHbBIX allapaToB W30JIMPYIOLIETo TUIa B paboTe MOKapHOM
OXpaHbl MOCITYKUJIO OCHOBOW CO3aHMsI ra30/1bIMO3AILUTHON CITy OBl U 00ecrieunsio 0e301acHbIe
yCII0BHS pabOThI MOKAPHBIX.

Hayunas HoBu3Ha. lccnenoBanbl 0OCOOEHHOCTHM [IbIXaTENbHOIO ammapara KOHCTPYKLHHU
C. ". deceHKo U BO3MOXKHOCTH IIPUMEHEHMS €r0 B MoXkapHo# oxpaHe B 30-x rr. XX croserus.
[TpoBeneHoO cpaBHEHME MEPBBIX OTEYECTBEHHBIX AbIXaTEIbHBIX alllapaToB, KOTOPHIE COCTOSIN Ha
BOOPY)KCHUU B IOXKApHBIX KOMaHJaX. YCTAHOBJEHBI BpPEMEHHBbIE paMKH OOpa30BaHUS
B [IO’)KapHOH OXpaHE HOBOI'O HAIPaBJIEHUS — Ta30/bIMO3AIUTHON CIIy>)KObl U YTBEPXKJIEHUS
NEPBbIX HOPMATHBHO-TEXHMYECKUX JIOKYMEHTOB [0 OJKCIUIyaTallud U  O0OCITYXHBAaHHUIO
JIBIXaTeNbHBIX allapaToB pa3InYHON KOHCTPYKIUH.

IIpakTyeckas 3Ha4NMOCTB. [[poBeieHHOE HCCE0BaHNE TIO3BOJISIET BOCIIOJIHUTD YTPAYEHHYIO
uH(pOpMaLMI0 O JAbIXareldbHOM ammapaTe KOHCTpyKuuu C. . @deceHko UM MPUMEHEHHU €ro B
pabote noxkapHoii oxpanbl B 30-x rr. XX croneTtus. BoimoiaHeH 0030p JAbIXaTeNbHBIX alaparos,
KOTOpBIE COCTOSJIM Ha BOOPYKEHUU B TMOXKAPHBIX IOAPA3JEICHUIX HAa MOMEHT CO3JIaHus
ra30/pbIMO3aIUTHON Ciyk0bl. JlaHHas paOoTa MokeT OBITh HCMOJb30BaHA JJsl MPOBEICHMS
3aHATMM €O  chaymarenssMu M Kypcantamu  By3oB  MYC Poccum  1mo HampaBliieHUIO
«T"a3oapIMO3aIIMTHAS CciTyk0a M aBapUiHO-CIIacaTeNbHask TEXHUKAY.

KiawoueBble cioBa: annapam xoncmpykyuu C. H. @ecenko; 2az00vbimo3awjumnas cuyxcoa,
ObIXamenbHblll annapam; NONCApHAs OXPana;, pecnupamop; camocnacamerns.

Jast uutupoBanus: Panea H. I'., Kupvan A. I1., E¢pumenxo B. JI., Xaybko M. C. JIpixaTeabHbII
anmnapat koHcTpykuuu C. M. deceHko: Hayao ra3opIMo3aIuTHON ¢y Obl cTpansl // Hay4Hblit
BecTHUK HUU «PecnimpaTtopy. — 2024. — Ne 2(61). — C. 74-84. EDN TZBCXW.

Objective. To investigate the background cause for creation the separate gas and smoke protection
service within the fire service based on the choice of deployment of the domestic breathing
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apparatus designed by S. I. Fesenko and invented by Makeyevka Central Mining Rescue Station
in the Donetsk region.

Methods. Comparative and typological investigation of deployment and application of the
breathing apparatus designed by S. I. Fesenko by the fire service.

Results. The deployment of the self-contained breathing apparatuses by the fire service provided
a basis for creation of the gas and smoke protection service and ensured the safe conditions for
firemen’ work.

Scientific novelty. The special features of the breathing apparatus designed by S. I. Fesenko and
its potential deployment by the fire service in the 30s of the XX century have been studied. The
comparison of the first domestic breathing apparatuses deployed by the national fire brigades has
been fulfilled. The timeframe of the new trend creation within the fire service, i.e. gas and smoke
protection service, as well as the approval of the first scientific and technical guidelines on use and
maintenance of the different types of breathing apparatuses have been established.

Practical value. The conducted research makes it possible to replenish the lost information on the
breathing apparatus designed by S. I. Fesenko and its application in the fire service work in the
30s of the XX century. The review on the breathing apparatuses deployment by the fire brigades
at the stage of the gas and smoke protection service creation has been fulfilled. The conducted
research may be applied in the classes for students and cadets of the higher educational
establishments of EMERCOM of Russia within the Gas and Smoke Protection Service and
Emergency-Rescue Equipment course.

Keywords: breathing apparatus designed by S. I. Fesenko; gas and smoke protection service;
breathing apparatus; fire service; respirator; self-rescuer.

For citation. Ranga N. G., Kiryan A. P., Efimenko V. L., Khatsko M. S. The device of S. I.
Fesenko's design: the beginning of the country's gas and smoke protection service. Nauchnyy
vestnik NII “Respirator”, 2024, no. 2(61), pp. 74-84. EDN TZBCXW.,
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BEJIEHHUWE I'OPHBIX PABOT B YCJIOBUAX ITIOBBIIIEHHBIX TEMIIEPATYP
IMAXTHOI'O BO3AYXA

CONDUCTION OF MINING WORKS IN CONDITIONS OF ELEVATED
TEMPERATURES OF MINE AIR

Heab. ObGecnieueHne oNTUMaIbHBIX TAPAMETPOB MUKPOKJIMMATA IIAXTHOTO BO3/1yXa U CO3/1aHUE
KOM(OPTHBIX YCIOBUI TpyAa AJIs MOI3€MHBIX paOOTHUKOB MPH MOBBILIICHHBIX TEMIepaTypax s
CHU)KEHUSI pUCKa HETaTUBHOT'O TEIIJIOBOT'O BO3JEHCTBHUS.

MeToabl. AHAINU3 COBPEMEHHBIX MapaMeTPOB KOHTPOJISI MUKPOKIMMATa Ha TOPHOIOOBIBAIOIINX
npennpusaTusx. O630p 3¢peKTUBHBIX CXEM MPOBETPUBAHMS BBIEMOUYHBIX YYaCTKOB U CIOCOOOB
KOHJIMIIMOHMPOBAHUS IIAXTHOIO BO3/AyXa A HOPMAaIM3AlMK TEMIIEPATYpPHOTO peXrUMa B TOPHBIX
BBIpa0OTKaX.

PesyabraTt. Ha OCHOBE MPOBENEHHBIX MCCIEN0BAHNN YCTAHOBIIEHBI IONIOJHUTENIBHBIE KPUTEPUN
OLICHKH TpyJa MOJ3EMHBIX PaOOTHUKOB JUIsl PETyJIHPOBAHMS MapaMeTpoOB MHMKpPOKIMMAaTa Ha
pabounMx MecTax U MPeIIoKEeHbl MEPONPUITHS IO HCKYCCTBEHHOMY KOHIMIIMOHUPOBAHUIO
IIaXTHOTO BO3/yXa.



Hayunas noBu3Ha. [Ipennoxensr 0osniee 3¢G(HEKTUBHBIC CXEMBI MPOBETPUBAHUS M CIIOCOOBI
HOpMaJTU3allii MUKPOKJIMMaTa IIaxTHOTO BO3ayXa rirybokux maxt JJonbacca mist obecrieueHus
0e30macHbIX U KOM(GOPTHBIX YCIOBHM Tpya.

IIpakTyeckas 3HaunMocTb. Ha ocHOBaHMM pe3ysIbTaTOB MCCIEA0BaHUN IPEICTABIECH €IUHBIN
NoAX0J K OO0ecleyeHUI0 ONTHUMAJbHBIX MapaMeTPOB MUKPOKIMMATa IIAXTHOTO BO3[yXa U
CO3/IaHUI0 KOM(OPTHBIX YCIOBHW TpyJa A CHIDKEHUS pPHUCKAa HEraTUBHOTO TEIIOBOTO
BO3/ICIICTBUS Ha MOA3EMHBIX pAOOTHUKOB.

KuroueBble cJioBa: waxma; cxema npoeempusanusi; MeMnepamypHuli peicum; 2OopHas
8bIpAbOMKA; Mennosas Hazpy3Ka; MUKpOKIUMAm.

Jnsa uurupoBaHusi: Meaxnenko A. B. BeneHue TOpHBIX pabOT B YCIOBHSAX IOBBIIICHHBIX

TeMIiepatyp maxtHoro Bo3ayxa // Hayunsiit Becthuk HUU «Pecriupatopy». — 2024, — Ne 2(61). —
C. 85-92. EDN QJVOSW.

Objective. Providing optimal microclimate parameters of the mine air and creation of the
comfortable labour conditions for underground workers in conditions of elevated temperatures for
alleviating risk of negative heat exposure.

Methods. Analysis of modern parameters of microclimate control over the mining enterprises.
Review of the effective ventilation schemes for working areas and the mine air conditioning
techniques for normalization of thermal regime in the mine workings.

Results. Based on the conducted research the additional criteria for assessing the underground
workers’ labor have been established for control over the microclimate parameters at the working
places; the measures for controlled ventilation of the mine air have been proposed.

Scientific novelty. The more effective ventilation schemes and techniques for mine microclimate
normalization in the deep mines of the Donets basin ensuring the safe and optimal labor conditions
have been proposed.

Practical value. On the basis of the research results the unified approach to provision of the
optimal microclimate parameters of the mine air has been proposed in order to alleviate the
negative heat exposure for underground workers.

Keywords: mine; ventilation scheme; thermal regime; mine working; heat load; microclimate.
For citation. Ivakhnenko A.V. Conduction of mining works in conditions of elevated
temperatures of mine air. Nauchnyy vestnik NII “Respirator”, 2024, no. 2(61), pp. 85-92.
EDN QJVOSW.
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KOMILUIEKCHBIN ITOXO0/I TPH CO3JAHUH BBICOKOD®PEKTHUBHBIX
CPEJCTB UHIUBUYAJbHOM 3AIIIATHI CHACATEJIEA
COMPREHENSIVE APPROACH TO THE CREATION OF HIGHLY EFFECTIVE
PERSONAL PROTECTIVE EQUIPMENT OF RESCUERS



Hean. O60cHOBaHKME TOAXOJ0B K KOMIUICKCHON OIIEHKE CPEICTB WHAMBUIYAIBHOW 3aIUTHI
criacateseil B 9KCTpeMalIbHBIX YCIOBUAX ISl YIYUIIEHUS! TPOTUBOTEINIOBOM 3aIIUTHI MOKAPHBIX.
Mertoapbl. [Ipy pernieHuy MOCTaBIGHHBIX 3aad OBLIM KCIOJNb30BAaHBl aHANIM3, 0000IIeHHE
Y CUCTEMATH3alMsl MaTEepUANIOB MO OLEHKE CPEACTB HMHAUBUIYAJbHOW 3alIUThl CIIacaTesiei
B OKCTPEMAJIbHBIX YCIOBUSX.

Pe3yabTarbl. O60CHOBAHBI MOJIX0/IbI K KOMIUIEKCHOM OIIEHKE CPEICTB MHANBU Ty JIbHON 3aITUThI
criacaTtesei B SKCTpEMaJbHbIX YCIOBHUAX M 3aBUCUMOCTH TEILUIOBOTO COIPOTUBIICHUS U TOIIIMHBI
MaKeTa CHEUOACKAbl OT YCIOBUM JMKBUJALMMU II0XKAPOB M BEIWYMHBI CPEIHEB3BELICHHOU
TOJIIIMHBI TAKETa CIIELOAEKIbI.

Hayuynasi HoBu3Ha. BriepBbie TOCTpOEHA PErPECCUOHHAS MOJEINb, ONMKUCHIBAOIIAS 3aBUCUMOCTD
MEXIY BO3JyXONPOHMUIIAEMOCThI0 M MOBEPXHOCTHOM IUIOTHOCTBIO CHELOJEXKIbl clacaTeleu,
MO3BOJIMBIIAS 000CHOBAThH TPEOOBAHMSI K €T0 MOAO0AC)KHOMY MUKPOKJIMMATY.

IIpakTuyeckas 3HAYMMOCTb. [loayueHHbIE pe3ylbTaThl MO3BOJIAT MOBBICUTH ()(PEKTUBHOCTH
MPOTUBOTEIUIOBOM 3allMTHl JIMYHOTO coOcTaBa moapasnaencHuii MunucrtepctBa Poccuiickoit
Qenepaliiil 1Mo JieaM TPa)xJIaHCKOH OOOpPOHBI, YPE3BbIUAWHBIM CUTYallUSAM M JIMKBHUIALUU
NOCIEACTBUM CTUXUIHBIX OencTBuil Poccuiickoit @enepanuu, a TakkKe YIy4IIUTb COCTOSHUS
3/10pOBbsI ClIAcaTeNeH, y4aCTBYIOUIMX B JIMKBUJIALIWHU MTOCIEACTBUI Ype3BbIYAHHBIX CUTYaALUH.
KioueBble cjI0Ba: sKxcmpemanvHble YClo8Us; ONACHble U 6peOHble (hakmopul; cnacamen,
KOMNJIEKCHASL OYEeHKA;, CNeyUanibHas 3auumHas ooexcoa cnacamerel.

JMas nuutupoBanus: /onxncenxkos A. @., Moposz T. O. KOMIUIEKCHBIN TOAXO/A MPU CO3/IaHUU
BBICOKOA()(DEKTUBHBIX CPEJCTB WMHIWBUIYaTbHOW 3alIMTHI criacatenedt // HayuHblii BecTHHK
HUU «Pecimpatopy. — 2024. — Ne 2(61). — C. 93-102. EDN QSVEDC.

Objective. Substantiation of approaches to a comprehensive assessment of rescuers’ personal
protective equipment in extreme conditions to improve the thermal protection of firefighters.
Methods. Addressing the problem, the analysis, generalization and systematization of materials
on assessment of rescuers’ personal protective equipment in the extreme conditions were applied.
Results. The approaches to comprehensive assessment of rescuers’ personal protective equipment
in extreme conditions and the dependence of thermal resistance and thickness of the protective
clothing package on the firefighting conditions and the weighted average thickness of the
protective clothing package were substantiated.

Scientific novelty. For the first time a regression model to describe the relationship between
breathability and surface density of rescuers’ protective clothing justify the requirements for under
clothes microclimate.

Practical value. The obtained results will increase the effectiveness of heat protection of unit
personnel of the Ministry of the Russian Federation for Civil Defence, Emergencies and
Elimination of Consequences of Natural Disasters and improve the health state of the rescuers
participating in the elimination of consequences of the emergencies.

Keywords: extreme conditions; hazardous and harmful factors; rescuers; comprehensive
assessment; rescuers’ special protective clothing.

For citation. Dolzhenkov A. F., Moroz T. O. Comprehensive approach to the creation of highly
effective personal protective equipment of rescuers. Nauchnyy vestnik NII “Respirator”, 2024,
no. 2(61), pp. 93-102. EDN QSVEDC.
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BJIMAHUE AHTUIIMPEHOB HA IIOBBIIIEHUE

OTHETYIIAIIEA CIIOCOBHOCTH BOJIbI

ANTIPYRINE EFFECT ON ENHANCEMENT FIRE-SUPPRESSING CAPACITIES
OF WATER

Lesb. YCTaHOBUTh AHATUTHYECKYIO 3aBUCHMOCTH BIIMSHUS AHTHIIMPCHOB Ha TIOBBINICHHE
OTHETYIIAIIe CHOCOOHOCTH BOABI I BbIOOpa Hamboliee palMOHANBHBIX J100aBOK-
MOAU(PUKATOPOB.

MeToabl. DKCIEpUMEHTATBHBIA METOJ OIpPENCICHHs] M OICHKH OTHETYIIAIIed CIIOCOOHOCTH
BOJIHBIX KOMIIO3HMIIMK B J1a0OPaTOPHBIX YCIIOBUSIX, KOPPEJSAIMOHHBIN aHAIW3 W rpaduyecKuii
MeToJT 0popMITEHUS PE3yIBTATOB SKCIIEPUMEHTOB.

Pe3yabTaThl. PazpaboTana MeToiuka 3KCIIEpUMEHTa W coOpaHa JiabopaTropHasi yCTaHOBKA,
C IPUMEHEHUEM KOTOPOW BBINOJIHCHBI CPAaBHUTEIBHBIC HCCIICIOBAHUS IO OIEHKE BIUSHUS
JKHJIKOTO HATPUEBOTO CTeKIa, kapbamumaa, cyibdara u (ocdara kamus, kapOOHATA KaIbIHS,
[IUaHypOBOW KHCJIOTHL, AuaMMoHuipocdara, cymbdara xenesa (IlI)-ammonuss m Oypbl Ha
OTHETYIIANIYI CIIOCOOHOCTh BOJBI. YCTAaHOBJICHO, 4TO HanbOoisiee 3(h(HEKTUBHO CIOCOOCTBYIOT
TYIICHUIO MOJICTIHOTO oOYara TOpPEHHUS BOJHBIC KOMITO3UIIMU C COJCPKAHUEM IKHJIKOTO
Harpuesoro crekia (10 %) u cynsdara kamus (5 %).

Hayunass HoOBHM3HA. YCTaHOBJICHBI AaHAJUTHYECKAas 3aBHUCHMOCTh JUISI OIICHKU BIUSHUS
COJICp KaHUsI KUJIKOTO HATPUEBOTO CTEKJIa Ha OTHETYIIAIYE) CIIOCOOHOCTH BOJIBI M PAIIHOHAIEHOE
COOTHOIIIEHUE JKUJIKOTO CTEKJIA U CyJIb(aTa KaJIHs B BOJHOW KOMITO3UITHH.

IIpakTnyeckasi 3HAYMMOCTD. Pe3ynbraThl UCCIEIOBaHMS IO3BOJIIOT BBIOpaTh HamboJjee
panuoHaIbHbIC J00aBKH-MOJAU(DHUKATOPEI K BOJE IS TOBBIICHHUS A()()EKTUBHOCTH TYIICHUS
1oXapoB Kiacca A (TBepsie roproyre MaTepuaibl) U B (roproune sxuakoctu). Paspaboranuyro
IKCIIEPUMEHTAIBHYIO METOJUKY U COOpaHHYIO TaOOPATOPHYIO YCTAHOBKY MOKHO MCIIOJIb30BaTh
JUIs OlleHKU 3(p(PEKTUBHOCTH TYIICHUS MOCIBHBIX OYaroB IMOXKapa BOJHBIMH KOMITO3UIUSIMH
Ha 3Tarle CO3/IaHUs UX PEIEenTyp.

KuroueBble cji0Ba: nooscapHas 6e30nacHocms; 6000pacmeopumvle 000A6KU; HCUOKOe CMEKIo,
UHSUOUPYIOWAsE CHOCOOHOCMb 000ABOK K 800€; peyenmypa cocmasa; cyib@am Kaius, myueHue
nooicapos knacca A u B.

Jasi uutupoBanus: Jlebeoesa B. B., Tomunos M. K. BnusHre aHTUIIMPEHOB Ha TOBBIIIEHUE

orHerymamieid crocodHoctd Bozabl // Hayunbni BectHuk HUW «Pecnuparop». — 2024, —
Ne 2(61). — C. 103-111. EDN PVMJQN.

Objective. To establish an analytical dependence of antipyrines effect on enhancement of fire-
suppressing capacity of water in order to select the most rational modifying additives.

Methods. Experimental method of determination and assessment of fire-suppressing capacity of
water compounds in laboratory-scale conditions, correlation analysis and graphic method of
experiment results presentation.

Results. The methodology of the experiment has been elaborated and laboratory installation has
been constructed and applied for the comparative studies on assessment of how sodium silicate
solute, carbonyl diamide, potassium sulphate and phosphate, calcium carbonate,
trihydroxycyanidine, diammonium phosphate, ammonium iron (1) sulfate and sodium tetraborate
effect the fire-suppressing capacity of water. It has been established that the water compounds
consisted of sodium silicate solute (10 %) and potassium sulphate (5 %) are the most effective in
suppressing a fire in a model fire seat.

Scientific novelty. The analytical dependence for assessing the sodium silicate solute content
effect on water capacity to suppress a fire and the optimal ratio of sodium silicate solute and
potassium sulphate in a water compound have been established.



Practical value. The results of investigations make it possible to select the most rational modifying
additives for water in order to improve the effectiveness of extinguishing the class A (solid
combustible materials) and class B (flammable liquids) fires. The designed experimental
methodology and constructed laboratory-scale installation may be applied for assessing the
effectiveness of water-based compositions in extinguishing the model fire seats at the stage
of developing the formula.

Keywords: fire safety; water-soluble additives; sodium silicate solute; inhibitory capacity of
water additives; composition formulae; potassium sulfate; extinguishing class A and B fires.

For citation. Lebedeva V. V., Tomilov M. K. Antipyrine effect on enhancement fire-suppressing
capacities of water. Nauchnyy vestnik NII “Respirator”, 2024, no.2(61), pp. 103-111.
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AHAJIN3 M OBOBIIEHME COCTOSIHUSI TOPHBIX BBIPABOTOK HA IIAXTAX
TTHP

ANALYSIS AND GENERALIZATION OF THE STATE OF MOUNTAIN MAKING
ON THE DNR MINES

Heab. HccnemoBaHusi COCTOSHHMSI TOPHBIX BBIPAOOTOK JUISl TOMYYEHHS] JOTOJTHHUTEIHHON
uHpOpMalMMd TIO WX YCTOMYMBOCTM U OIPEICIICHHUS HAMpaBICHUS COBEPIICHCTBOBAHUS
KOHCTPYKUHMU KPEMHU.

Metoabl. Vcnonb3yercss KOMIUIEKCHBIA METOJ MCCIEAOBAaHMM, BKIIOYAIONIMN aHATUTHYECKHIA
Y CTaTUCTUYECKUN METOJIBI.

PesyabTarsl. Pe3ynbTaTel ncciaenoBaHus MO3BOJISIIOT YCTAHOBHUTH, YTO OJHO W3 HANPABICHHUU
MOBBIIICHHS YCTOMUNBOCTH TOPHBIX BHIPAOOTOK — COBEPILICHCTBOBAHNE KOHCTPYKITHI 3JIEMEHTOB
KpEIH, TTO3BOJISIONINX YIYUITUTh UX padoure XapaKTePUCTHKH.

Hayunas HoBusHa. [lonydyeHue qomMoTHUTEIHHONW HH(OPMAIIUU TIO BOIIPOCY COCTOSIHHS TOPHBIX
BBIPAOOTOK, KOTOpasi OyAeT MpUMEHEHa B TaTbHEHIITUX HAYYHBIX NCCIIEAOBAHUSX 10 MOBHITIICHUIO
YCTOWYMBOCTU TOPHBIX BBIPAOOTOK.

IIpakTHyeckasi 3HAUMMOCTD. Pe3ynbTaThl HCCeIOBaHUS COCTOSIHUSI TOPHBIX BHIPAOOTOK MOTYT
OBITH UCITOJIL30BAHBI B JATBHEUIITNX HAYYHBIX HCCIETOBAHUAX TI0 YIYUIICHHUIO COCTOSTHUSI TOPHBIX
BBIPa0OTOK.

KiwueBble ci0Ba: ycmouuugocms  20pHbIX  6bIPAOOMOK,  apOYHAs Kpenb, Hecyuas
CnOcoOHOCMb, 20pHOe Oadlenue; paboyee conpomueieHue, 3aMKo8oe coeOuHeHue, CMeujeHusl
nopoo.
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Jasi umtupoBanus: [ apoysoe A. I1., Kanpan JI. H., Kupun B. H., @eoopucmosa A. A. Ananu3
¥ 00001IeHNe COCTOSHUSL TOPHBIX BbIpaboTok Ha 1maxtax JHP // Hayusblii BecTHHK
HUU «Pecrimpatopy». — 2024. — Ne 2(61). — C. 112-119. EDN SWWMWL.

Objective. To conduct analytical researches of the state of the mountain making for to receives of
additional information on their stability and fasten determinations of direction of perfection of
constructions.

Methods. The complex method of researches, including analytical and statistical methods, is used.
Results. The results of the executed analysis allow to set that one of directions of increase of
stability of the mountain making is perfection of constructions of elements fasten, allowing to
improve their working descriptions.

Scientific novelty. Receipt of additional information through question of the state of the mountain
making, which will be applied in further scientific researches on the increase of stability of the
mountain making.

Practical value. Can be drawn on results of analysis of the state of the mountain making in further
scientific researches on the improvement of the state of the mountain making.

Keywords: stability of mountain making, arched fastening, bearing ability, mountain pressure,
working resistance, connection by a lock, displacements of breeds.

For citation. Garbuzov A.P., Kapran L. N., Kirin V. N., Fedoristova A. A. Analysis and
generalization of the state of mountain making on the DNR mines. Nauchnyy vestnik
NIl “Respirator”, 2024, no. 2(61), pp. 112-119. EDN SWWMWL.
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OIIEHKA YCTOMYUBOCTH OTHE3AIIIMIIIEHHOM JPEBECHUHBI
K BO3JEWCTBUIO BJIAXKHOCTH
ASSESSMENT OF FLAME-RETARDANT WOOD RESISTANCE TO HUMIDITY

Henanb. BIMOMHUTS AKCIIEPUMEHTANIBHBIE HCCIEAOBAaHUS 1O OIICHKE BIUSHUS BIAKHOCTH
Ha OTHE3alUTHYIO 3 (HEKTUBHOCTh COCTaBa JJIsi MOBEPXHOCTHOM MPOMUTKH IPEBECHHBI.
Metoasbl. OmnpesiesieHre MOTJIONICHUST MapoB BOABI 00pa3iiaMyu MPOBOIUIN TPAaBUMETPUUIECKUM
METOJIOM, TPYIIIbI OTHE3aIIUTHON 3(()EKTUBHOCTH — CTaHAAPTHBIM METOJIOM «KepaMHyecKas
TpyOay.

PesyabTaTtsl. Onpenened kod()(UIIMEHT BIAronoriaomeHUsT pa3paboTaHHOTO MPOMUTOYHOTO
cocraBa () m sKCIeprMMEHTAbHO MOATBEPIXKIE€HA €ro orHe3ammTHas 3()(HEeKTHBHOCTH TOCIEe
BO3JICHICTBUS BIIaTH — CPEHSIS TOTEPSI MACCHI B PE3YJIbTaTe OTHEBBIX UCTIBITaHU cocTaBuina 10 %.
Ha ocHOBaHMM 3KCNEpUMEHTANIBHBIX JAHHBIX MOCTPOCHBI KMHETHYECKUE KPHUBBIE MOTJIONICHUS
BJIard ¥ YCTaHOBJICHBI 3aBUCHMOCTH M3MCHEHUS BJIArOIOIIIONICHUsT TponuTouHoro cocrasa (l)
u «Heropun I1PO», a Takxe oOpasiia 1peBeCHHBI 0€3 OTHE3AIUTH OT BPEMEHU MX HACBIIIECHUS
napaMy BOJBI B 3aKPBITBIX IKCUKATOPAX ¢ OTHOCUTENbHOU BiaxHocThio 100 %. Kunernueckue
KpUBBIC  aNMpPOKCUMHPOBAHBl  MMOJUHOMHAIBHBIMH  3aBUCHUMOCTSIMH  BTOPOTO  TOPSAKA
¢ ko3 durmentom koppensuuu I = 0,88...0,98.



Hayunas HoBu3Ha. BrepBble yCTaHOBJIEHA aHAJUTHYECKas 3aBUCUMOCTb, OIMMCHIBAIOLIAS
BIUSTHUE BJIIAKHOCTHU HA OTHE3ANTUTHBIC CBOMCTBA pa3pabOTaHHOIO MPOMUTOYHOTO COCTaBa JJIst
JPEBECUHBI.

IIpakTuyeckass 3HAYMMOCTb. Pe3yibTaThl MCCIIEIOBAHUM TOKAa3ajld, YTO MCIOJb30BaHHAs
METOJMKA HWCIBITAHUA MOXET ObITh NpPUMEHUMA IS ONpENeNIeHUs THAPOPUILHOCTU
Y OTHECTOMKOCTH NPOIUTKHU JIJIsl JIEPEBSIHHBIX KOHCTPYKIMI IpU OILICHKE €€ YCTOWYMBOCTHU
K BO3JICHCTBUIO MIPUPOIHBIX (HaKTOPOB CPEJIbI.

KioueBble cj10Ba: aHmunupeH; noxcapHas 6e30nacHoCmsb; Kodgguyuenm 61a2onoenoweHus,
ocHe3awuma Opesecunsl, NOmepsi MAccol, NPONUMOYHBIL COCMAB, 2PYNNA O02HEe3AUWUMHOU
aghghexmusnocmu.

Masi  uutupoBanmsi: Jlebeoesa B. B., Xpanowenxo O. B. OreHka YCTOWYMBOCTH

OTHE3AIIMIICHHOW JpPEBECHMHbl K  BO3ACHUCTBUIO BIAXHOCTH // HayuHbslii  BecTHUK
HUUN «Pecrimpatopy. — 2024. — Ne 2(61). — C. 120-128. EDN PICIBQ.

Objective. To assess the effect of humidity on the fire-retardant effectiveness of a composition for
surface impregnation of wood

Methods. Detection of water vapor absorption by the samples was conducted by the gravimetric
method, the class of fire-retardant efficiency was determined by the standard method, i.e. “ceramic
pipe.”

Results. The humidity absorption ratio of the designed impregnating coating (I) has been
determined and its fire-retardant efficiency after exposure to humidity has been confirmed: the
average mass loss after the fire tests made 10 %. On the basis of the experimental data the kinetic
curves of humidity absorption have been plotted and the dependences of changing humidity
absorption on the of the moisture gaining duration have been determined for the impregnating
composition (I) and “Negorin-PRO” composition as well as for the non-fire-retardant wood sample
in the closed exicators with relative humidity of 100%. The Kinetic curves are approximated by
polynomial relations of the second order with the correlation coefficient r equals 0.88...0.98.
Scientific novelty. Novel analytical dependence describing the humidity effect on fire-retardant
characteristics of the designed impregnating composition for wood has been established.
Practical value. The results of the studies demonstrated that the applied investigation technique
may be utilized to determine the hydrophilic and fire-retardant characteristics of the impregnating
composition for wooden constructions during assessment of its resistance to the natural factors of
environment.

Keywords: antipyrine; fire safety; water absorption coefficient; wood flame-retardance; mass
loss; impregnating composition; fire-retardance efficiency class.

For citation. Lebedeva V. V., Khraponenko O. V. Assessment of flame-retardant wood resistance
to humidity. Nauchnyy vestnik NII “Respirator”, 2024, no. 2(61), pp. 120-128. EDN PICIBQ.



