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1. 1. PO3BUTOK HayKOBUX OCHOB KOHTPOJIIO TePMETHUYHOCTI Ta MifBUILeHHS €(DeKTHBHOCTI THEBMOTPAHCIIOPTHUX

CHCTEM Ha rpHUYUX MiAIPUEMCTBAX

2. 2. Development of scientific bases of tightness control and increase of efficiency of pneumatic transportation

systems at mining enterprises

Pedepar:

1. 1. JucepTauiis npycBsiueHa BUPIilIEHHIO aKTyaIbHOI HAYKOBO-TEXHIYHOI IIPO6GJIEMHU BCTAHOBJIEHHS
3aKOHOMIPHOCTEN MPOLECIB: BUTOKY CTMCHEHOTO IOBITPS 3 BIIKPUTOI TEPMOAVHAMIYHOI CUCTEMH, 10 3HAXOAUTHCS
M7, HAAJIMIIKOBUM THCKOM, 3aJ1€KHO Bif, ii TEMI000MiHY 3 OTOUYIOYMM IOBITPSHUM CEPENOBULIEM;
TPaHCIIOPTYBaHHS aepoCcyMilti TpyOOIIpOBiIHUMY CUCTEMAMU €XXEKTOPHOT'O TUITY 3aJI€5KHO Bifl pE)KUMHUX Ta
KOHCTPYKTUBHUX NlapaMeTpiB MHEBMOTPAHCIIOPTHOI'O YCTaTKyBaHHS1, OOIPYHTYBaHHS [TapaMeTpiB Ta po3podKa
TEXHIKM Ta TEXHOJIOTII, SIKi JAI0Th 3MOTY OL[iHUTY BTPATH MHEBMATUYHOI €HEPrii, 0 [T0JAETLCS 110
MOBITpOINOCTavYaIbHUM Mepeskam. Po6oTa cripssMoBaHa Ha MMOAABLIINI PO3BUTOK HAYKOBUX OCHOB IiJBUIIEHHS

eeKTUBHOCTI Ta HaJlilHOCTi BUKOPUCTAHHS THEBMOTPAHCIIOPTHUX CUCTEM €XEKTOPHOI'O TUITY Ha MifIIPUEMCTBAX



ripHUYO-METaIyPrilHOTO KOMIIJIEKCY 33 PaXyHOK PO3POOKM TEXHIKM Ta TEXHOJIOTI] 1711 BU3HAYEHHS BTPAT
[THEBMATUYHOI €Heprii B €JIEMEHTaX IaXTHUX THEBMOMEPEXK 3 METOIO 3MEHIIEHHS MUTOMUX BUTPAT CTUCHEHOTO
IIOBITPSI B TEXHOJIOTISIX THEBMATUYHOI0 CIIOCOOY yTUJIi3alii BiixoiB BULOOYTKY Ta 30araueHHs] KOPUCHUX KOIAJIMH.
[IpoaHasnizoBaHO i aHO KOMILJIEKCHY OLiHKY BIIUBY BUTOKIB CTHUCHEHOTO IOBITPSI B €JIEMEHTAaX MAXTHAX
ITHEBMOMEPEX Ha 3aCTOCYBAHHS THEBMATUYHOI €HEPrii B TEXHOJIOTiSIX TiPHUYOro BUPOOHULITBA, 30KpEMA IIpU
ITHEBMATUYHOMY CII0CO0Y 3aKJIaiK1 BUPOOJIEHOTO IIPOCTOPY MaxT. [IpoBeieHo aHaMiTUYHi i eKcliepuMeHTalbHi
IOCJiIKeHHS] MEXaHI3My pO3IOJIily TEMIIEPaTypy Ta TUCKY CTUCHEHOIO IIOBITPSI B CUCTEMI CIIOy4€HUX IIOCYAMH,
OJIHA 3 SIKMX HEr€PMETHUYHA i 3HAXOJUTHCS Mif] BIVIMBOM OTOYYIOYOTO MOBITPSIHOTO CEPEeAOBUIIA (€JIEMEHT MAXTHOI
ITHeBMOMepexKi), a iHIlIa repMeTHyYHa i Ternsioi3ospoBaHa. 3a pesysibTaTaMy JOCiIKeHb pO3pP006JIeHO, BUTOTOBJIEHO i
arpo60BaHO MPUCTPIl KOHTPOJIIO TEPMETUYHOCTI 32 MeTonoM ikcoBaHUx 06'eMiB ([TKI'D), B sKOMy 3aCTOCOBAHO
IIPUHLIUI iHBapiaHTHOCTI BEJIMYMHU BUTOKY MACH IOBITPsI IPU CyMapHill HerepMeTUYHOCTi B fianasoHi Big 10-5 MBT
1o 10-1 MBT BinHOCHO TeMIiepatypu i TUCKY OTOYYIOUOTO IOBITPSIHOTO cepenoBua. [Tpu 3actocysansi [TKI'®
BesInyMHa QaKTUYHOI HErepMETUYHOCTI BUPOOY BU3HAYA€THCS 32 BEJIMYMHOIO 3MiHM Macy NOBIiTps B
KOMIIEHCALifiHill eMHOCTI (repMeTHUYHa i TEIJI0i30JIbOBAHA IOCYMHA) 3 YPaXyBaHHIM 3MiHU TUCKY i TEMIIepaTypu
NOBITPs B BUpOOi. [IpoBeIeHO aHaJIITUYHI JOCII)KEHHS i BUKOHAHO ineHTU(iKallilo IapaMeTpiB pyXy aepocyMilli B
TPYOOIIPOBiIHUX MTHEBMOTPAHCIIOPTHUX CUCTEMAX 3 KiJIbLIeBUM €XXEeKTOPOM IIifl, CIIiJIbBHUM BUJINBOM CHUJI Bibpaii Ta
aepoJyHaMiKU Ha JiIsSHI 3aBaHTaXXEHHSI Ta pO3TOHY CUIIKOTO MaTepiasy (ripHUY0i IOpoay) IPYU TPAHCIIOPTYBaHHI.
OTpuMaHoO 3aJ1€XXHICTb IMOBIPHOCTi 6€3BiTIMOBHOI pOOOTH BiOPOIIHEBMOTPAHCIIOPTHOIO YCTATKyBAHHS 3 KiJIbLIEBUM
€XEKTOPOM Bifl 06'eMHOI BUTPAT CTUCHEHOTO MOBITPsl HA TPAHCHOPTYyBaHHs 1 M3 TBepzoi ¢pa3u aepocymilli Ta
IIMTOMOi 00'€MHOI BUTPATU CTUCHEHOTO IOBITPS, SIKe NIOJIA€ThCsI 110 MAXTHIN THeBMAaTUYHIN Mepexi. Pesynbratu
HAyKOBO-IIPaKTUYHMX JOCJIiIPKEHb BPax0OBaHi IIPM po3po0Lli METOAVKNA METOIUKY OLiHKM HaAiiHOCTi po6oTH
€JIEMEHTIB MIAXTHUX [THEBMATUYHUX Mepex 3 BukopucTtaHHsaMm [IKI'Q, sika nepenaHa maxram 3axigHo-JJoH6acbka
BCII «I11Y Tepuascbke» [IpAT «JTEK INaBnorpanByrinns» ta im. M.I. Ctamkosa BCII «IIY [IHinposceke» ITpAT
«JJTEK TlaBnorpagByrinisi», a TakoxX pekoMmeHganii no sukopucranHio [IKI'® B cucremax nocrayaHHsi CTUCHEHOTO
MIOBITPS NIHEBMOTPAHCIIOPTHOMY YCTaTKyBaHHIO €XXEKTOPHOTO TUIY, sKi nepefani AT «[lostaBcbkuit

TypbomexaHiuHuil 3aBoay Ta JI1 InctutyT «YKpHImpoekT».

2. 2. The thesis solves the urgent scientific and technical problems of establishing the regularities of the following
processes: compressed air leakage from an open thermodynamic system under overpressure depending on the
heat exchange of the thermodynamic system with the surrounding air; transportation of air mixture by ejector-
type pipeline systems depending on the operating and design parameters of pneumatic transportation equipment,
substantiation of parameters and development of equipment and technology that make it possible to estimate the
losses of pneumatic air. The paper is aimed at further development of the scientific basis for increasing the
efficiency and reliability of ejector-type pneumatic transportation systems at mining and metallurgical enterprises
by developing equipment and technologies for determining pneumatic energy losses in elements of mine
pneumatic networks in order to reduce the specific consumption of compressed air in technologies of the
pneumatic method of utilization of mining and beneficiation waste. The work analyzes and gives a comprehensive
assessment of impact of compressed air leaks in the elements of mine pneumatic networks on the use of
pneumatic energy in mining technologies, in particular, in pneumatic method of backfilling the mined-out space.
Analytical and experimental studies of the mechanism of compressed air temperature and pressure distribution in
a system of connected vessels, one of which is leaky and exposed to the ambient air environment (an element of
the mine pneumatic network), and the other is sealed and thermally insulated, have been carried out. Based on the
results, a device for leakage test by fixed volumes (DLTFV) was developed, manufactured, and tested, which applies
the principle of invariance of the air mass leakage rate at total leakage in the range from 10-5 mW to 10-1 mW with
respect to the temperature and pressure of the surrounding air. When applying the DLTFV, the value of the actual
leakage of the product is determined by the value of the mass change of air in the compensation vessel
(hermetically sealed and thermally insulated vessel), taking into account changes in air pressure and temperature
in the product. As a result of analytical studies the parameters of the air mixture movement in pipeline pneumatic
transportation systems with an annular ejector under the joint influence of vibration and aerodynamics forces at



the site of loading and acceleration of bulk material (rock) during transportation have been identified. The
dependence of the probability of vibropneumatic transportation equipment with an annular ejector on the volume
flow rate of compressed air for the transportation of 1 m3 of solid phase of the air mixture and the specific volume
flow rate of compressed air supplied through the mine pneumatic network was obtained. The results of scientific
and practical research were taken into account in the development of a methodology for assessing the reliability of
mine pneumatic network elements using the DLTFV, which was transferred to the mines Zakhidno-Donbaska of
Ternivske Mine Group Production Structural Division of DTEK Pavlohradcoal PRISC and M.I. Stashkova of
Dniprovske Mine Group Production Structural Division of DTEK Pavlohradcoal PRISC, as well as recommendations
on the use of the DLTF in compressed air supply systems for ejector-type pneumatic transportation equipment,
which were transferred to Poltava Turbo-Mechanical Plant JSC and SE UkrNDIProject.
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