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1. O6'exT mocnimKeHHs - pouecu GopMyBaHHS aBTOKOJIMBAHb TUCKY B 3aJI€’KHOCTI Bifl TapaMeTpiB KaBiTalliiHOTO
reHeparopa Ta ix BIUIMB Ha [TapaMeTp KaBiTallii TPy IepEeTBOPEHHI CTATUYHOIO PEXKMMY HarHiTaHHS PivHU B
iMITysIbCHUI. MeTa po60THU: OOIPYHTYBATH IapaMeTpPH KaBiTallillHOro reHepaTopa, sIKi 3a06€31e4yI0Th PO3IIMPEHHS
PO60YOro Aiana3oHy iCHYBaHHS PO3Maxy i 4aCTOTU aBTOKOJIMBAaHb THUCKY 32 [TapaMeTPOM KaBiTallil 71 MifBUIeHHS
ePeKTUBHOCTI KOMIJIEKCY FipHUYOro 06J1alHaHHS [IPY IiIpOpO3IyIIyBaHHI BYTijIbHUX IIJIACTIB 3 HU3bKOIO
rifpaBJliyHOIO IPOHUKHICTIO. MeTonu nocimkeHHs. Y poOOTi BUKOPHUCTaHO KOMITJIEKCHUIM MeTOJ, JOCTiI>KeHb,
KW BKJIIOYA€ aHaJli3 i y3araJbHEHHs NOCIiIKEHDb ABUILA M1€PIOJUYHO 3pUBHOI KaBiTallil IpY BUBYEHH] CTaHy
IIMTaHHS FiIpOPO3NyIIyBaHHS BYTiJIbHUX IJIACTIB; GyHIaMEHTAJbHi [TOJIOKEHHS TriIpOAMHAMIKY i METOIU

IOCJIiIPKEHDb MTePioJUYHO 3pUBHOI KaBiTallil y OTOLi PilMHY IPY PO3B'SI3yBaHHI 3a/1a4 i3 BU3HAYEHHS



B3a€MO3aJIEKHOCTI rIpogMHAMIYHUX i FEOMETPUYHMX NTAPAMETPIB KaBiTalliiiHOTO reHepaToOpa; METOAU KOHTPOJIIO,
peecTpauii, 06po6KuU i aHai3y 3 BUKOPUCTAHHSM Cy4aCHOI eJIeKTPOHHO-00YNCIII0BaIbHOI TEXHIKHU IpU
J1abopaTOPHUX i ripHUYO-€eKCIIepUMEHTAIbHUX AOCiIPKEHHIX. [lucepTallist IpyucBsiieHa OO0l PyHTYBAaHHIO
rapameTpiB KaBiTalliii-HOro reHepaTopa AJis riApopo3nyllyBaHHS BYTJIbHUX I1JIACTiB, IKUH NPALIO€ HA €Heprii
pinnHU, M0 HarHiTaeThCs, i IepeTBOPIOE 6€3M0CEPEIHBO Y CBEPIJIOBMHI CTATUYHMN TUCK PiIUHU B iMITyJIbCHUMN. Y
POOOTi BUKOHAHO aHaJli3 iCHYI0UUX reHepaToPiB iMITyJIbCIiB TUCKY IJ1s1 MiIBUIIIEHHS ePeKTUBHOCTI HarHiTaHHS
PiAvHY y BYTiNIbHUI MacuB, BCTAaHOBJIEHO 3QJIEXKHOCTI YaCTOTHU aBTOKOJIMBAaHb TUCKY PiAMHMU BiJl IapameTpa
KaBiTallii Ta 06I'PyHTOBAHO PO6OYMII [lianla30H iCHYBaHHSI pO3Maxy aBTOKOJIMBAHb IiCJIsl KaBiTaliliHOro reHepaTopa B
3aJIEXKHOCTI Bifl 1OTO rifpoAHaMIiYHUX i TeEOMETPUYHUX [TapaMeTpiB, HaBeeHi pe3yJIbTaTH 1abopaTOPHUX i
ripHUYO-€KCIIEPUMEHTAJIbHUX JOCIIIKEHb. BCTaHOBIIEHO, 1110 KOHCTPYKLiS 3aHYPIOBAHOTO KaBiTal[iiHOTO
reHeparopa 3 dkp = 2,5 MM, BigHomeHHsM D /dkp Bix 3,9 no 4,2 Ta Itp Big 95 no 105 dkp, 3abe3nedye po3max
aBTOKOJIMBaHb TUCKY 3 1,4 1o 1,8 Tucky HarHiTaHHS pifyHu y poboyomy aianasodi Big 10,0 go 20,0 MIla 3 yacToTo0
aBToKoaMBaHb Bz 1000 mo 7000 I'y y mexkax pianasoHy rnapameTpy Kasitauii 3 0,05 no 0,60. 3acTocyBaHHS
TrigpoiMITyJIbCHOI Iii IPU riApOpO3NyILyBaHHI BYTiJIbHUX [IJIACTIB 3 HU3bKOIO TigPaBJidyHO0 IIPOHUKHICTIO J03BOJISIE
3HM3UTU TPUBAJCTh HArHITAHHS piguHu 10 50 %, a BUTpary pinuHu 10 60 %, npu 1boMy O6€3Ie4Ha 30Ha BUIMKU
36inburyeTses 3 4,0 no 6,0 M. HoBrsHa. Briepie BCTaHOBJIEHO, 1O B 3aHYPIOBAHUX KaBiTallillHMX reHepaTopax
3aJI€KHICTbh YaCTOTH aBTOKOJIMBaHb TUCKY BiJl TapaMeTpa KaBiTallii Mae JIiHiMHUI XapakTep. Briepie
€KCIIEPMMEHTAJILHO BCTAHOBJIEHO, 1110 B 3aHYPIOBAHUX KaBiTallilHUX FeHEPAaTOPax PO3LMINUPEHHS Aiaa3oHy
napamerpa KasiTauii 3 0,02 no 0,60 3ay1eXuTh Bifl JOBXUHU MiCIAA1M(PYy30PHOr0 KaHaly, IPY IbOMY MaKCUMyM
PO3Maxy aBTOKOJIMBAaHb THUCKY PiJMHYU 3MIIlyEThCSI B CTOPOHY 301JIbII€HHS TUCKY TiZJpOOIOPY BYTiJIbHUX IJIACTIB.
Briepiue BCTaHOBJIEHO, 10 PO3Max aBTOKOJIMBaHb Bif 1,4 0o 1,8 TMCKy HarHiTaHHA piguHuU 3 Yactorolo Big 1000 no
7000 T'1 3a6e3mevyeTbCsl HOBOIO KOHCTPYKILi€IO, HA PiBHI BUHAXO[ly, 3aHYPIOBAHOI'0 KaBiTalliltHOro reHepaTopa 3
IOBXUHOIO Micasaaudy3opHoro kaHamy Bif 95 1o 105 fioro KpuTUYHUX IiameTpiB. CTymiHb BipoBamyKkeHHs. [Ipu
nepexojii 3 6yponiIpUuBHOr0O CIIoCcO0y IIPOBEAEHHS BUPOOOK Ha KOMOAMHOBHUIA i3 3aCTOCYBaHHSM TifpOiMIIyIbCHO]
Iii ouikyBaHMI eKOHOMIuHUI edeKT CKIIafae MoHaz 5,5 MJH. TpH/pik Ha oAnH KombaiiH. Cdepa BUKOPUCTAHHSL.
Po3pob6sieHa HOBa KOHCTPYKIIisl 3aHYPIOBAaHOTO KaBiTal[iiHOTO reHepaTopa Ta BUKOHAHO MOT0 JOCHiIKEHHS Y
J1abopaTOPHUX i BUPOOHUYMX YMOBaX. BUKOpUCTaHHS B KOMIUIEKCI TipHMYOro obs1aiHaHHS KaBiTaliliHOro
reHepaTopa J03BOJIMJIO 3HU3UTU TPUBAJICTb HarHiTaHHs 110 50 % Ta BUTpaTu pigyHu 100 60 %, 36inbmuUTH 6e3redny
30HY BUIMKHU 3 4,0 110 6,0 M. PO3p06s1eHO eKCiepUMEHTaIbHO-CTAaTUCTUYHUI METO/] PO3PAXYHKY IipoguHAMIUHNX
IapaMeTpiB 3aHyPIOBAHOTO KaBiTAl[iIiHOTO reHepaTopa i MeTOAMKY TipHNY0-eKCIIEPUMEHTAIbHUX POOIT, SIKi
BMKOPHCTaHi IIpU J1abOpaTOPHUX Ta BUPOOHUYMX JOCIiIKEHHSX. Po3pobsieHo "MeTonuKy po3paxyHKy apaMeTpiB

KaBiTaliliHoro reHeparopa’, sika nepepgana BAT "Tensioripcekuii 3aBof, Tifpoo6aagHaHHs".

2. The object of research - the formation processes of self-oscillations of pressure depending on the parameters of
the cavitation generator and their influence on the cavitation parameter when converting the static mode of fluid
injection in the pulse. The purpose of work: the substantiation the parameters of the cavitation generator, which
expands the operating range of the self-oscillation frequency and amplitude of pressure from the parameter of
cavitation to improve the efficiency of the mining equipment complex at coal bed hydro-breakage with low
hydraulic permeability. Research Methods. The work adopts a comprehensive research method that includes
analysis and research synthesis of the phenomenon of periodically leaf cavitation in the study of the issue of coal
bed hydro-breakage; the fundamental basic of hydrodynamics and research methods to periodically leaf cavitation
in the fluid flow when solving problems for the definition the interdependence of the hydrodynamic and geometric
parameters of the cavitation generator; methods of monitoring, recording, processing and analysis using modern
computer techniques in laboratory and mining-experimental studies. The thesis is devoted to the substantiation of
parameters of the cavitations generator for coal bed hydro-breakage, that works on flood liquid energy and
converts directly in a rockhole the static pressure of the liquid into impulsive pressure. In this work the analysis of
existing generators of pressure impulses for efficiency increasing of the forcing of a liquid in coal massive is made,
the dependences of self-oscillations frequency of the liquid pressure on cavitations parameter are determined, the
operating range of self-oscillations total amplitude existence behind cavitations generator is substantiated that it



depending on its hydrodynamic and geometrical parameters, the results of laboratory and mine experimental
researches are presented. It is determined that the construction of submerged cavitations generator with dcr =
2,5mm, relation D /dcr = 3,9-4,2 and Ipl = 95-105dcr, provides the total amplitude of pressure self-oscillations up
to 1,4 - 1,8 from liquid forcing pressure in the working range within 10,0 - 20,0 MPa with frequency of oscillations
from 1000 to 7000 Hz within the limits of range 0,05 - 0,60 of the cavitations parameter. The use of hydro-
impulsive influence at hydro-opening of coal bed with hydraulic low permeability allows to reduce the duration of
forcing of the liquid on 50 % and the discharge of liquid on 60%, at the same time the safe area of excavation is
extended from 4,0 to 6,0 m. Novelty. For the first time found that the submerged cavitation generators self-
oscillation frequency dependence of the pressure from the cavitation parameter is linear. For the first time
experimentally established that in the submerged cavitation generators, the range extension of the parameter of
cavitation from 0,02 to 0,60 depending on the length of behind diffuser channel, thus the maximum amplitude of
self-oscillations of pressure fluid displaces towards increase pressure of the coal bed hydroresistance. For the first
time found that the amplitude of self-oscillations from 1,4 to 1,8 of liquid infusion pressure with a frequency from
1000 to 7000 Hz is provided by the new construction, at invention level, of submerged cavitation generator with
length of behind diffuser channel from 95 to 105 of its critical diameter. An extent of an intrusion. At transition
from drill and fire system to combine system of mine working with application of hydro-impulsive influence the
expected economic effect benefits more than 5,5 million UAH /year on one combine. Field of usage. The new
design of a submerged cavitation generator is developed and performed generator researching in the laboratory
and production conditions. The using of cavitation generator in mining equipment has reduced the duration of
pumping up to 50% and flow rate to 60%, increased the safe zone of robbing from 4,0 to 6,0 m. The experimental-
statistical method for calculating the hydrodynamic parameters of submerged cavitation generator and methods of
mining experimental works are developed, which are used in laboratory and industrial studies. "The methods of
computing the parameters of the cavitation generator" is developed and sent to Teplogorsk plant hydraulic
equipment Ltd..
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