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2. Improving the highly loaded coal-water slurry fuel transportation efficiency in the hydro-transport systems of
industrial enterprises

Pedepar:

1. Inceprarnis NpucBsY€Ha BUPIlIEHHIO HAYKOBOTO 3aBJIaHHSI MiJiBUIIEHHS e(EeKTUBHOCTI TPAHCIIOPTYBaHHS
BHCOKOKOHIIEHTPOBAaHOI'O BOJIOBYTiJIbHOTO MaJIMBa B TipOTPAaHCIIOPTHUX CUCTEMAX IPOMUCIIOBUX MiATIPUEMCTB.
BcranoBEHO, 10 Yepes BiCyTHICTh palliOHaIbHOTO IPaHyJIOMETPUYHOTO CKJIAly BOJIOBYTiIBHOTO NAJIMBA Ta
ONTUMAJIbHOI CXeMU TPAHCIIOPTYBAHHS 3POCTAIOTh €EHEPTOBUTPATU 1 COOIBapTICTh IepeBe3€HHs 1 TKM BaHTaXy.
BusHaueHi cTpyKTypa IIOTOKY Ta BTPATU €HEPTii IpY TPAaHCIIOPTYBaHHi BOJOBYTiIbHOTO [1aJINBA B IPOMUCIOBUX
TiIpOTPAHCIIOPTHUX CACTEMAX. 3alIPOIIOHOBAHO KPUTEPIil 6iMOaIbHOCTI IPaHYJIOMETPUYHOTO CKJIaAy

BOJOBYTJIBHOTO ITAJIMBA, ONTUMI3allis SIKOrO JO3BOJIMJIA MiHIMi3yBaTy BUTPATU €HEPTii MPU MOro TPaHCIIOPTYBaHHI.



Po3po6seHa maTeMaTUYHA MOZEb TeYii BOLOBYTiNBHOI CYCIIeHsii i yIOCKOHaNIEeHi 3aKOHOMIPHOCTI BIUIMBY CXEMU
TiIpOTpaHCIIOPTYBaHHS Ta apaMeTPiB BOJOBYTibHOTO aJMBa HA eHEProOBUTPATU HOTO NOCTAaYaHHS CTIIOXKUBAYaM.
BrockoHasieHO piBHSIHHS perpecii rigpapiiyHOro ONnopy pisHUX KOMIIO3UILiM BOJOBYTIJIBHUAX CYCIIEH3IM MOJO0 Aii
CYTTE€BUX (PAKTOPIB i BUKOHAHO OLiHKY iX BIUIMBY HAa €HEPTOBUTPATH IIpU TpaHCNOPTYBaHHi. PopmanizoBaHo
ONTHMI3alifiHy MOJieJIb BUOOPY apaMeTpiB ripOTPaHCIOPTHOI CUCTEMU IPOMUCIIOBOTO MMiATIPUEMCTBA i BUpPillIeHO
3a7a4y MiHiMmi3anii BUTpaT Ha TPaHCIIOPTYBaHHS BOLOBYTJILHOIO [TAJIMBA Ta 3MEHUIEHHS MaTepiaJlbHUX PECYPCiB Ha
CIIOPYIPKEHHS Ta (PYHKLIOHYBaHHS TPAHCIIOPTHOI TPYOOIIPOBiIHOI MEpeXi.

2. The dissertation is devoted to solving a scientific problem of improving the highly loaded coal-water slurry fuel
transportation efficiency in the hydro-transport systems of industrial enterprises due to the reduction of energy
consumption for transportation and material resources for the construction and operation of an industrial hydro-
transport system. As a result of the analysis of the functioning of the various industrial hydro-transport system in
Ukraine and developed countries, it was found that the existing technologies for the transportation of the highly
loaded coal-water slurry fuel did not take into account the specifics of its preparation technology in terms of the
properties of the original coal and did not assume observance of rational proportions of different fractions of the
coal-water slurry fuel granulometric composition. The lack of a fairly accurate method and model for determining
the hydraulic parameters of transporting coal-water slurry fuel in the industrial hydro-transport system greatly
complicates the transport services process for consumers of the coal-water slurry fuel. Methods of specification of
the granulometric composition bimodality have been proposed, laboratory tests have been carried out, initial
rheological properties for mathematical modelling of the spatial three-dimensional coal-water slurry fuel flow in
the systems of industrial hydro-transport are determined taking into account the parameters of the bimodal
granulometric composition. A mathematical model of the spatial three-dimensional flow of the coal-water slurry
fuel was developed on the basis of the SST turbulence model based on the solution of the Navier-Stokes equation.
As a result of the calculations, the values of pressure loss, flow rate and velocity distribution over the cross section
of the pipeline in the straight section and in the turn were determined, which allowed to determine the energy
consumption during the coal-water slurry fuel transportation in the industrial hydro-transport systems. As a result
of the cycle of the experiments carried out, the influence of the granulometric composition factor on the value of
the specific hydraulic resistance of the coal-water slurry fuel is confirmed, which allows determining its optimal
size and thus significantly (by 1.4 times) reducing energy consumption for transportation by an industrial hydro-
transport system. The effectiveness of the proposed granulometric composition criterion for coal-water slurry
fuel, which is expressed in reducing the power consumption for its transportation by industrial hydro-transport,
has been determined. Based on the optimization of the configuration of the pipeline network of an industrial
enterprise, the parameters of the hydro-transport system were determined, which allowed minimizing the energy
consumption for transporting coal-water slurry fuel and reducing the material consumption of the transport
pipeline network. The optimal configuration of the industrial enterprise pipeline network has been determined,
while the cost of transporting 1 tkm of cargo when using a sequential-beam transport scheme has decreased
compared to road transport.
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