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2. Improvement of the method for determining total air leak through sealed fire area

Pedepar:

1. luceprarito IpUCBSIYEHO BOOCKOHAJIEHHIO METOY BU3HAYEHHS BUTOKIB ITOBITPS 4€PE3 i30Ib0BaHI [IOKEXKHI
nineHuui (1) pisHOro 06'eMy BYTiJIbHUX IIAXT 3 ypaxyBaHHAM HECTAl[iOHAPHUX a€POJMHAMIUYHMX IPOLECIB, 10
BUHUKAIOTh Ha 1]l mpy BUMipax BUTOKIB MOBITPsl. Y po60Ti BAKOHAHO TEOPETUYHI TOCTiIPKEHHS 3aKOHOMIPHOCTE!
dhopmMyBaHHS NlepexifHUX MpolieciB Ha 1]] B 3ay1e5KHOCTI Bif aepoiHaMiYHMX NTapaMeTpiB AiJIbHULL (Ierpecis, TUCK,
IIpUpOJHA TAra). Po3apobsieHo MaTeMaTU4Hy MOJIeJlb IIEPEXiHOT0 NPOLeCy, OTPUMaHMN AUCKPETHUM aHaJIor
MaTeMaTU4HOI MO, O NO3BOJIsI€ BUKOHATY ITPOTHO3 AMHAMIKM I10J1S1 TUCKY i BUTpAT MOBITPA B I micid ii
posrepmeTunsanii. OTpMMaHO CTaTUCTUYHY 3aJI€KHICTh TPUBAJIOCTI [IEPEXiIHOTO IIPOLIECY, 110 BPaXOBYeE 00'eM
BHPOOJIEHOTO IPOCTOPY, IEINPeCiio NOBITPONpUIMAaIbHOI IEPEMUYKY Ta a€POJMHAMIYHUI OTIip BiAKpPUTOI TPyO6H.
BcTaHOBIIEHO, IO B peaIbHUX YMOBAaX TPUBAJIICTh IEPEXiTHOTO a€POJUHAMIYHOTO NIPOLECY MOXKE CTAHOBUTH
IeKinbka roguH. OGrpyHTOBaHO NTapaMeTpy BUMIpPIOBaIbHOI TPYOU (HiamMeTp, LOBXKUHA, OIip), 10 BPAXOBYIOTh

NOTPILIHICTh CTaHIAPTHOIBUMIPIOBAIbHOI TEXHIKY, KaTEropio maxr i3 rasy, pakTop 6e3reKku MpaliBHUKIB, 10



BMKOHYIOTb BUMipIOBaHHS. OCHOBHI pe3yibTaT pOGOTU BUKOPUCTAHO MIPU PO3POOIIi METOOUKY BU3HAYEHHS
CyMapHUX BUTOKIB MOBITps Ha I]], 1Ka MiCTUTb BKa3iBKY 3 TEXHOJIOTI] CIIOPYAy IEPEMUYOK, IIIATOTOBYMM POOOTaM
L7151 PO3PaxyHKy TPUBAJIOCTi ITepeXifHOro NpoLecy i BUTOKIB MOBITPsl, 6e3nocepeHe BUMIpIOBaHHS Aenpecii Ta
IIBAJIKOCTI IOBITPSI B 3aMipHill TPy6i NOBITpONpUMabHOI nepeMUdKu. KilouoBi ¢j10Ba: MOXKEXHI AiIbHALL,
13071111181, IEpEMUYKA, BATOKU IOBITPSL, NIEPEXIAHNN a€POIVHAMIYHNN IIPOLEC, MATEMATUYHE MOJEIIOBAHHS,

Ierpecis, omnip, BUMiptoBasibHa TPy0a, OBXUHA, iaMeTp, MeTOJ KA.

2. The thesis is devoted to improvement of the method for determining total air leak through sealed fire areas (SFA)
of various extent at coal mines adjusted for transient aerodynamic processes occurring at SFA during air leak
measurement. Transient process regulations at SFA have been given theoretical treatment with due consideration
for aerodynamic parameters of the area (pressure, pressure drop, natural draught). Transient process
mathematical model as well as the mathematical model discrete counterpart have been developed enabling to
predict pressure field dynamics and air rate at SFA after the area is unsealed. Statistical relationship has been
obtained for transient process duration, which includes gob volumes, pressure drop across intake air stopping and
open pipe air resistance. It has been established that in a real-life situation the duration of a transient aerodynamic
process can be as long as several hours. Measuring pipe parameters (diameter, length, resistance) with due
allowance for such factors as conventional equipment measuring uncertainty, gas-content-based category of a
mine, safety of a measuring operator, have been well justified. Basic results obtained have been used for further
development of the method for determining total air leak through sealed fire areas, which encloses
recommendations about stopping erection, preparation for calculating transient process duration and air leaks,
direct measurement of pressure drop and air velocity in the measuring pipe of an intake air stopping. Key words:
fire areas, sealing, stopping, air leaks, transient aerodynamic process, mathematic modeling, pressure drop,
resistance, measuring pipe, length, diameter, method.
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