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2. Justification the parameters safe functioning of precinct degassing pipelines of coal mines

Pedepar:

1. MeTa po60TH noJIrae B OOI'PyHTYBaHHI IapamMeTpiB 6e31ne4Horo GyHKIiOHyBaHHS AiIbHUYHUX Jera3aliiiHux
TPYOOIIPOBO/IB BYTiIbHUX LIAXT [J151 3HVDKEHHS PiBHS aBapiflHOCTI B OUMCHUX BUPOOKAX i BUIMKOBUX JIiJTIbHUIISIX.
O6'eKT DOCIiIKEHHS — MPOLeC TPAHCIIOPTYBAHHS METAaHOIIOBITPSIHOI CyMillli 110 IiJIbBHUYHUM Jiera3aliiHuM
TpyOOIIpoBOAaMm. [yist BUpilIeHHs [IOCTaBIeHUX 3a71a4 OyJI0 3aCTOCOBAHO HACTYIIHI METOAU JIOCTIiI)KeHb: METOIU
PO3paxyHKY ra3onpoBigHMX Ta ripaBliYHUX MEPEXK 3 MiCLIEBUMU OIIOPaMU, a TAKOXK €KCIIEPUMEHTAJIbHI
IOCJIiIPKEHHS 3MiHU ra304MHaMiYHUX NTapaMeTpiB ra30Boi CyMillli B IiIbBHUYHOMY JlerasaniiiHoMy Tpy6oIrIpoBoi 3i

CKyITYE€HHSIMU PiIMHY, €eKCIIePUMEHTaJIbHI NOCIiIPKeHHS 3MiHY KOHLEHTpallii MeTaHy y BEeHTUJISLINHIN BUPOOII, 110



BiZJBOOUTH MOBITPS, IPU 3yNUHIIi Aera3allii Ta Ipy HaKONMYEeHH] pifuHU B Jera3aliiiHoMy TpyoonpoBoi. AHari3
Pe3yJIbTaTiB pO3paxyHKy Ta €eKCIIepUMEHTAIbHUX JaHUX JI03BOJIMB OOIPYHTYBATU [1lapaMeTpu 6e3I1eYHOro
(OYHKLIOHYBaHHS JiIbHUYHUX Jlera3alilHAX TPyOOIIPOBO/IIB BYTiJIbHUX IIAXT, PO3POOUTH METOIUKN PO3PaXyHKY Ta
KOHTPOJIIO TapaMeTpiB 6€3[1eYHOr0 TPAaHCIIOPTYBAaHHS METAHOIOBITPSIHOI cymilli. OCHOBHI TEOPETUYHI PE3YJIbTATHU:
1) aepoiHaMiYHMIA OMip CKYIIYEHHS BOJIOTY B [iIbHUYHOMY J€ra3aliliHoMy TPyOOIIPOBO/i NPSIMO IPONOPLIiNHUI
4yacy yTBOPEHHS XBUJIbOBOT'O 30YPEHHS! PiJHU 3 MAaKCUMAaJIbHOIO aMIIiTy 00 i 3MiHIOETHCSI 110 €KCIIOHEHTHIN
3aj1e>XXHOCTi. [Ipy bOMY IIOYATKOBE 3MEHIIEHHS IPOXiHOTO IEPETUHY TPybonposoy Bif 50 1o 80 % npu3BouTh
[I0 aBapiliHOro NMopyueHHs Horo GyHKILiOHYBaHHS B Jliana3oHi Bif 1 10 2 ¢, a aepoiuHaMiYHUL OMip AOCSrae CBOro
MaKCHUMYyMY; 2) CKyITYE€HHSI BOJIOTY B IiJIbHUYHOMY JlerazalifiHOMy TPyOOIIPOBOIi IIPU3BOIUTH 10
€KCIIOHEHIiaJIbHOTO 3pOCTaHHs KOHILIEHTpallii MeTaHy y BUpoOL, 1110 BilBOAUTH IOBITPS, 3a Yac Bif 2,5 0 3 roauH
Ha BesinuuHy Bif 0,12 1o 0,32 % 3 ii mogaTkoBUM 36imbmeHHSIM Ha 0,03-0,08 % npoTsirom 15 XBUJIMH MiCTs
BiKJIIOUeHHs Tpybonposoay. [Ipy 1iboMy IIOBHA 3yNMHKA 3aCO6iB Jerasallii IpU3BOAUTH 10 AHAJIOTIYHOTO
3pOCTaHHs KOHIIEHTpallii MeTaHy 3 [lepeBullleHHsIM ii 6e3reyHoro 3HaueHHs yepes 10-15 XBUIKH i TOCATHEHHSIM
piBH# crabinizatii yepes 30 xBUIKMH Ta 6inbie. HaykoBa HOBU3HA OJ€p>KaHUX PE3yJIbTaTiB: 1) Blieplie BCTaHOBJIEH]
3aJ1€5KHOCTI aepOAMHAMIYHOTO ONOPY CKyITUEHHS BOJIOTH B IiIbLHUYHOMY JlerasaliliHoMy TPyOOIIpOBOi Bif, yacy
YTBOPEHHSI XBUJIbOBOT'O 30YPEHHSI PilHY 3 MAaKCUMAaJIbHOIO aMILIITY010 i I0YaTKOBOTO 3MEHIIEHHS IIPOXiIHOTO
IIepeTHHYy TPYOOIIPOBOAY, SIKi JO3BOJISIIOTh BU3HAYATU Yac aBapiiHOro NOPYyIEHHs oro GyHKIiOHyBaHHS; 2)
BIIEpIIE BCTAHOBJIEH] 3aJIEXKHOCTI KOHLIEHTPallii MeTaHy y BUPOOLLi, 1[0 BilBOAUTD [OBITPSI, Bifl, TPUBAJIOCTI
BiKJIIOUEHHS 3aC00iB Aerasatiii i yacy HakONM4YeHHs BOJIOTH B IiTbBHUYHOMY JerasaliiiHoMy TpyboIpoBoi, sSKi
IIO3BOJISIIOTh BU3HAYUTH BifIOBiAHI Iepionu i Aiana3soHu 3MiHM KOHLEHTpalil MeTaHy. [IpakTu4yHe 3Ha4€HHA
OTPUMAaHUX PE3YJIbTATIB 0JIArae y po3poobli: 1) METOANKY pO3PaxXyHKy paljiOHaJbHUX I1apaMeTPiB
TPAHCIOPTYBaHHSI METAHOMOBITPSIHOI CyMillli 1O AiIbBHUYHUM Jera3auilHiM TPyOOIIpoOBOJaM 3 ypaxyBaHHSIM
daxTopy iX 06BOIHEHHS, SIKa NO3BOJISIE BU3HAYATH ra30JMHaMIYHi TapaMeTpy BOJIOTOi METaHOIOBITPSIHOI CyMili B
IibHUYHYUX Jlera3aliflHuX TPyOOIIpOBOax IIPY 3MiHi iX IPONYCKHOI 30aTHOCTI, 31iliCHIOBAaTH BUOIp 6€3MeYHUX
IapaMeTpiB TPAaHCIOPTYBAaHHS ra30B0i CyMillli, @ TAKOXK YMCJIO i TUI BAKYYM-HACOCIB; 2) METOAVKYN KOHTPOJIIO
IIapaMeTpiB TPAHCIOPTYBAHHS ra30BOi CyMillli 110 IiIbLHUYHUM JerasaliiHAM TPyOOoIIpoOBOJaM 3i CKyITYEHHSIMU
pinyHY, SIKa LO3BOJISIE 3AIMCHIOBATH KOHTPOJIb ra30IMHAMIYHUX [TapAMETPiB METAHOIOBITPSAHOI CyMmilli B
IiBHUYHUX Jlera3aliflHuX TPYOOIIPOBOAX Ta BEHTUJISILIMHYX KaHalaX, a TAKOXK I0NepeIKaTh BUHUKHEHHS
aBapiiHUX CUTYyallill, BUKJIMKaHUX 3aKy[IOPKOIO TPYOOIIPOBO/IB CKYITYEHHSIMU piluHU. Peasizallisi pe3ysbTatiB
IOCIiIKeHb. MeToauKa po3paxyHKy palioHaJIbHUX [IapaMETPiB TPAaHCIIOPTYBAHHS METAHOMOBITPSAHOI cymii o
IibHUYHUM JlerazalliiHUM TPyOOIIpOBOZAM 3 ypaxyBaHHIM (aKToOpy ix 00BOgHEHHs 6yjia BUKOPUCTaHa IIpU
pospo6ui npoekty perazauii Ha [TAT «Illaxra iM. O.®. 3acsagpka» (JoBinka npo BnposamkeHH Big 02.06.2015), a
Takox nepepana Iy «Jlooponinsceke» TOB «ITEK Jo6poniniaByrinns» (AKT nepezadi iz 26.03.2018). MeTonuka
KOHTPOJIIO NTapaMeTpiB TPAHCIIOPTYBaHHS Ta30BOi CyMillli 110 AiIbHUYHUM Jlera3aliliHumM TpyoonpoBogam 3i
CKyIYeHHSIMU pinunu 6yna nepepana JI1 «CennpisByrinisa» (AKT nepenadi sig 04.04.2018). 3aranbHuil ouikyBaHUN
€KOHOMIYHMI eeKT BiJi BIPOBA/I>)KEHHSI METOAMK CKJIaB 874614 rpH. Ha pik. Pe3yabTaTil poOOTH AOLINIBHO
BHMKOPHCTOBYBATY BYTiJIbHUM MIAXTaM, IPOEKTHMUM Ta HAYKOBO-[OCJIIAHUM IHCTUTYTaM, IO 3aiMal0ThCSI pO3POOKOI0
METO/IiB PO3PaxyHKY MiI3eMHMX Ta Ha3€MHUX ra30IIPOBiIHUX MEPEX, METO/IB i 3aC06iB ix KOHTPOJIIO, 6€3I1EKOI0

TPaHCIIOPTYBaHHS Ta yTUJi3allii MeTaHy BYTiJIbHUX POJOBUIL, a TAKOXK O€3€KOI0 Ipali y BYTiyIbHIl ramysi.

2. The purpose of the work is to justification the parameters safe functioning of precinct degassing pipelines of
coal mines to reduce the level accidents in the working areas and excavation sites. Object of research - the
process of transporting methane-air mixture through the precinct degassing pipelines. To solve the tasks, the
following research methods were used: methods calculating gas and hydraulic networks with local resistances, as
well as experimental studies of changes gas-dynamic parameters gas mixture in precinct degassing pipeline with
moisture accumulations, experimental studies of changes in the concentration methane in windhole, which divert
air, at accumulation of liquid in the degassing pipeline. Analysis of the calculation results and experimental data
allowed to justification the parameters safe functioning of precinct degassing pipelines of coal mines, to develop a
methodic for calculating and controlling parameters safe transportation of methane-air mixture. Main theoretical



results: 1) aerodynamic resistance of moisture accumulation in precinct degassing pipeline is directly proportional
to the time of formation the wave disturbance to liquid with maximum amplitude and varies exponentially. At this,
the initial reduction in area cross section of pipeline from 50 to 80% leads to an emergency disruption it’s
functioning in the range from 1 to 2 s, and the aerodynamic resistance reaches its maximum,; 2) the accumulation
of moisture in the precinct degassing pipeline results an exponential increase of concentration methane in the
windhole in the period from 2.5 to 3 hours by a magnitude from 0.12 to 0.32% with additional her increase on 0.03-
0.08% within 15 minutes after disconnecting the pipeline. Wherein, a complete stop of means of degassing leads to
a similar increase in the concentration methane in excess of its safe value through 10-15 minutes and achieving
stabilization level through 30 minutes or more. Scientific novelty of the results: 1) for the first time, the
dependences aerodynamic resistance of moisture accumulation in the precinct degassing pipeline from time of
formation a wave disturbance of a liquid with a maximum amplitude at initial reduction of the cross section
pipeline, which allow to determine the time of emergency violation of its functioning; 2) for the first time are set
dependencies of methane concentration in windhole from the duration deactivation of the degassing facilities and
the time of moisture accumulation in precinct degassing pipeline, which allow to determine the corresponding
periods and ranges changes of methane concentration. The practical significance of the results is to develop: 1) the
methodical of calculation rational parameters transportation methane-air mixture in the precinct degassing
pipelines which consideration flooding factor, which allows determining the parameters secure transport options
gas mixture, allows determining the gas-dynamic parameters of a wet methane-air mixture in precinct degassing
pipelines when their bandwidth changes, to carry out make a choice of safe parameters of gas mixture
transportation, as well as the number and type of vacuum pumps; 2) the methodical of parameters control gas
mixture transporting in precinct degassing pipelines with the accumulation of liquid, allows you to control the gas-
dynamic parameters of a methane-air mixture in district degassing pipelines and ventilation ducts, and also to
prevent the occurrence of emergency situations caused by liquids accumulations in pipelines. Research results
realization. The methodical of calculating rational parameters transportation of methane-air mixture through
precinct degassing pipelines, taking into account with consideration flooding fact, was used in the degassing
project on PJSC «A. F. Zasyadko» (Certificate of implementation from 02.06.2015), as well as was transferred to MM
«Dobropolsky» LLC "DTEK Dobropillyavuhillya" (An act of transfer from 26.03.2018). The methodical of parameters
control of the gas mixture transporting in the precinct degassing pipelines with the accumulation of liquid was
transferred to SE «Selidovugol» (An act of transfer from 04.04.2018). The overall expected economic effect from
introduction of methodicals was 874614 UAH per year. Results of work it is advisable to use in coal mines, design
and a research institute that are engaged in the development of methods for calculating underground and
terrestrial gas pipelines, methods and means their control, security of transportation and utilization methane for
coal deposits and also the safety labor in the coal industry.
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