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the energy of longitudinal oscillations of the roller bit that occur when rolling the roller cutter
downhole.

The methods. The most widespread in the world in the open work received a roller drilling method.
In this way, up to 70% of all works are performed. The main scientific approach in solving this goal
was a scientific analysis of the existing production and experimental experience in creating a roller
cone drilling tool.

Findings. In the process of drilling, the roller bit creates longitudinal vibrations, the energy of
which is spent both on the destruction of the rock, creating dynamic (shock) loads on the rock, and
on the vibration of the drill string. The experience of creating a shock-cone drilling tool indicates its
efficiency and the possibility of increasing the mechanical drilling speed when drilling wells in hard
rocks. However, its durability is not high due to the low durability of the impactors, the use of bits
that are not intended for the perception of shock loads, and the low efficiency of cleaning the well
from the products of destruction due to insufficient cross section of the purge channels. The use of a
mechanical vibrator of a new design will make it possible to multiply the shock loads on the rock,
which will increase the mechanical drilling rate by up to 60%.

The originality. For the first time, the possibility of using a mechanical vibrator of a new design
without the need to separate the flows of compressed air entering the percussion mechanism and to
blow the well has been established.

Practical implications. The use of the overhead mechanical vibrator will increase the service life
of the machine and the mast, increase the drilling speed by up to 60% and eliminate the harmful ef-
fects of vibration on the drill string, allowing it to increase its service life up to 30%, eliminating the
need for separation of compressed air streams.

Key words: roller bit, well drilling, mechanical vibrator, damper, well, pneumatic hammer.
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Ieun. Llenpr0 HAy4HOr O UCCIIE0BAHUS ABJISICTCS aHAJIU3 BIUSHUS pa3Mepa OTBEPCTUH KapKaca
Tpybuaroro ¢uiabTpa ¢ Kpyrioi nepdopainueit Ha ero ckBaKHOCTb. OCHOBHBIM HayYHBIM IMOJXO-
JIOM B pEIIEHUH MOCTABJICHHOW IeN OblT HAyYHBIH aHAJIN3 CYILECTBYIOLIETO MPOU3BOICTBEHHOTIO
1 SKCIIEPUMEHTAJIBLHOTO OMBITa 10A00pa FTEOMETPUH PACIIONIOKEHUS KpYTioil nepdopauuu s rpa-
BUHHBIX (PUIBTPOB.
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MeTtoanka ucciaenoBanuil. OCHOBHBIM HayYHBIM MOJXOJOM B PEIICHUHU MOCTABJICHHOMN €N
ObUT HAYYHBIA aHAJHM3 CYILECTBYIOUIETO MPOU3BOJICTBEHHOTO U 3KCIIEPUMEHTAILHOTO OIBITA OIpe-
JIeNIeHUsl CKBaXXHOCTH TpyOwartoro ¢unsTpa ¢ Kpyrioi mnepdopanueii. Ilpu mnpoexktupoBaHuH
GUIBTPOB BO/103a00PHBIX CKBAKUH MPUXOJUTCS BBIOUPATh TUI (PHIBTPA M €r0 CKBKHOCTh M KaK
CJIEJICTBUE pa3Mep U PaCcIOIOKEHUE MPOXOAHBIX OTBEPCTHUH.

PesyabTaThl HcciaenoBanuid. B pe3ynbrare IpoOBEACHHBIX MCCIECIOBAHUN YCTAaHOBIIEHO, YTO
MUHUMAaJbHBIN AMAMETP OTBEPCTHIM JIJIsl TOJIIMH CTEHOK Kapkaca 7 — 12 MM COOTBETCTBEHHO paBeH
—12 — 23 mm, 9TO OOecreunT yaydmieHue GuabTpanroHHbIX CBOMCTB TPABUMHBIX (PHIIBTPOB.

Hayunas HoBu3Ha. BriepBbie yCTaHOBIIEHA 3aBUCMOCTh MAKCUMAJIbHON CKBa)KHOCTH (DUIIBT-
poB ¢ nu(p Hy30pHBIME OTBEPCTUSAMH (PACIIUPSIIOIIMMUICS BOBHYTPh) KOTOpPasi 3aBHCUT TOJBKO OT
IraMeTpa BXOJHOTO OTBEPCTHUS U TONIIMHBI CTEHKU KapKaca GuibTpa.

IIpakTunyeckoe 3HayeHue. CylecTBEHHOE BIMSHUE Ha CONMPOTUBICHNUE (UIBTPA HA KOHTAKTE
C MOPOJI0ii OKa3bIBaeT opma OTBepCTHil. B oTeuecTBeHHOM U 3apy0eKHON MPAKTUKE TEOPETUYECKU
1 DKCTIEPUMEHTAILHO 000CHOBAHA L1E1€CO00pa3HOCTh NPUMEHEHUS TPOBOJIOYHBIX (PUIBTPOB, 0Opa-
3YIOUIUX I1eJb, KOTOpas pacxoauTtcs BHYTph puinbTpa. Takas popma menn MokeT ObITh MOJTyueHa
IIpU HAMOTKE Ha KapKac MPOBOJIOKH TPEYTOJIBHOTO M TparelenIaibHoro ceuenus. Ilpu ¢punbrpa-
MU 4epe3 Iemb, pacuupsomyocs B dopme muddy3opa BHYTph GUIbTPa, MAKCUMYM CKOPOCTH
MOTOKA, a, CJIE0BATENILHO, U MUHUMYM CTaTHYECKOTO HAropa HaOII0JaeTcsi Ha HEKOTOPOM yiae-
HUU OT MOBEPXHOCTU (PUIBTPALIUU B CTOPOHY OCH CKBaXXUHBI. TakuM 00pa3zom, MKy HAPYKHOU U
BHYTPECHHEH MMOBEPXHOCTHIO OOMOTKH CO3[AETCSl BAKYyM, PaBHBIA Pa3HUIE CTATHUECKUX HAIOPOB,
Ha BEJIMYMHY KOTOPOTO COMPOTUBJICHHE TAaKOro (UiIbTpa CTAHOBUTCS MeHbIle. [lomyyeHHas 3aBu-
CHMOCTh MaKCHUMAaJIbHO BO3MOXKHOH CKBa)KHOCTH (pUIbTpa OT AMAaMETpa €ro OTBEPCTHH Ui pas-
JUYHBIX TOJIIMH CTEHKHU Kapkaca ¢uibTpa OyAeT UCHOIb30BaHa ISl IPOSKTHUPOBAHMS TPaBUIMHBIX
(GUIBTPOB KAUECTBEHHO HOBOTO YPOBHH.

Kntroueswie cnosa: epasuiinsiii punomp, mpyouamoiti puiomp, cKkeaicHocmn, ouggyzop, kpye-
Jas nepghopayus, CK8ANCUHA, 2pasulinds 00CbINKa, OIuHa gurbmpa, ouamemp guibmpa.

BBenenune. PanHue uccineqoBaHus 0 ONPEACICHUIO PALlMOHAIBHBIX Pa3MEPOB
OTBEpCTHI PuiibTpa 6a3UpPOBATUCH B OCHOBHOM Ha MPEIOJI0KEHUH, YTO MPHU COOT-
HOILIEHUU pa3MepoB 3€pEH IpaBusl K pazMepy oTBepcTUil puibTpa 1:2 BOKpyr oTBep-
ctuil ¢unpTpa oOpasyercs ycToWuuBas apodHasl CTpyKTypa. Pesynbrarsl 3TuUX wucC-
CJIEIOBAHUN TOCTYKWJIM 0a30i JJig ACUCTBYIOIMIMX HOPMATHUBHBIX JOKYMEHTOB, CO-
IJIACHO KOTOPBIM pa3Mep oTBepCcTui ¢puiapTpa npuHumaercs B 1,4 — 4 paza 60oab1uM
CpeIHero pa3mepa yactuil rpasusi. [1]

Benymue 3apyOexHble (QUPMBI OCYIIECTBISIOT BBIOOP pa3Mmepa OTBEPCTUIM
¢unpTpa ucxoas uz apyrux npuHiunos. C. Hlpailok oTMedaer, 4To yCTOMYHUBOCTD
apOYHBIX CTPYKTYP BOKPYT OTBEPCTHI BO3MOKHA TOJBKO MPHU COOJIOACHUM OIpee-
neHHbIX ycnoBul. [Ipexzae Bcero, 3To 1o0bI4Ya BSI3KOM JKMIKOCTA TIPH MaJIbIX CKOPO-
CTSIX MPUTOKA U3 TJIacTa U CTAOUIIbHBIX MOHMXKEHUAX. [Ipu oTkauke MHUPOKO UCTIOIIb-
3yeMbIMU HacocaMH U 3piaudTaMu nepernaj AaBleHUs B CUCTEME CKBaXMHA — I1JIACT
MU3MEHSETCS, YTO PUBOJMT K Pa3pyLICHUIO apOYHBIX CTPYKTYp. Kpome aToro, Bxon-
HbI€ CKOPOCTH MO JJIMHE (UIbTpa pachpeieleHbl HEPaBHOMEPHO M, KaK MPaBUJIO,
CYLIECTBYIOT YYaCTKU C BBICOKHMHU CKOPOCTAMHU (PUIBTPAIK, OOBIYHO MPUYpPOUECH-
HBIMHU K BEPXHHUM OTBEPCTUAM. IIpy BBICOKMX CKOPOCTAX IIPUTOKA apOYHBIE CTPYKTY-
PBI TAK)KE TEPSAIOT YCTOWIMBOCTH [2].

Ha ocHoBaHMU NPOBEIEHHBIX OMBITOB ObUIM CII€JaHbl BHIBOJBI O YaCTOM Hapy-
LIEHUU YCTOMYMBOCTH apOYHBIX CTPYKTYpP ISl peajbHbIX yCI0BUM. Bo Bcex ciyyvasx,
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KOT'/Ia pa3Mep YacTHI] I'paBUsi MEHbILIE pa3MEpPOB OTBEPCTHM (uUibTpa, HabMOAAICA
€ro BbIHOC Ha Mojenu. Ecnu 3epHa rpaBus Oosblie, 4eM OTBepcTUs GUiIbTpa, TO B
npoliecce 3aKayky rpaBus 1ienu (puiibTpa 3aKyNnopuBaIuCh, IPOUCXOIUIIO MOBBIIIIE-
HUE€ JaBJICHWS B HATCHETATEJIbHOW JIMHUM Maructpaiu. Ha TMpakTHKe MOBBILICHHUE
JABJICHUS 3aKAYKHU MPUBOJUT K MOTJIONIEHUIO KUJIKOCTH-HOCUTENS, OIJIBIBAHUIO CTE-
HOK CKBQXXUHBI, IEPEMEIIMBAHUIO TIECKa C TPABUEM U TMOBBIIICHUIO CONMPOTUBIICHUS
¢bunsTpa. [lpu 3akadke 4acTUIl TpaBUs YIIIOBATONH (POPMBI MIPOIIECC 3aKYIMOPKU YCKO-
psanca. C. lIpaliok, UCNonab3ys JaHHBIC OMBITOB, CAEJIAJ BBIBOJ O HEOOXOAUMOCTH
COOTBETCTBHS Pa3MEpPOB OTBEPCTUH (PIIIBTPa MUHUMAIHHOMY JAHAMETPY YACTHIL Tpa-
BUITHOI OOCBINKUA U MPEANOYTUTEILHOM HCIOJIb30BAHUM CKAaTAHHBIX YacTHull. boib-
IIMHCTBO 3apyOEXHBIX HCCIEAOBaTEeNe MPUIUIM K aHAJOTMYHOMY BBIBOJY U Ha
IpaKTUKE MPHU BBIOOpE pa3MepoB Ienu GpuibTpa nosb3yroTcs npasuwioM C. llpaiio-
Ka, COTJIACHO KOTOPOMY pa3Mep OTBEpCTUN (PUIIbTpa HE JOJKEH MPEBBIIIATH pa3Mepa
MeJIbYaMIINX YaCTHUI] TPaBHsl, IPUMEHIEMOT0 B 00chInke [2, 3].

K ananornunsimM BeiBoJiaM mnpuiiien B 1946 r. @.C. bosipuHIleB — aBTOpP KOHCT-
PYKIIMU TPOBOJIOYHBIX (PMIbTPOB. COrNIaCHO €ro peKoMEeHIAIusM, IMIHUpUHA IIeIeH
MIPOBOJIOYHOTO PHIIBTPA JTOJKHA cOOTBETCTBOBAThH 0,8—1,0 cpepnero quamerpa rpa-
BHS, UCIIOJIB3yeMoro B kadecTBe oOchimku. B 1988 r. JI. Taym u C. Monpoy mnpen-
JIO’KWJIM TPUHUMATh pa3Mep OTBEpCTU (PUiIbTpa B 2 pa3a MEHBIIE CPETHETO pa3Mepa
yacTul] rpaBus. Takoil cTporuii MoaXoa OHU OOBSICHSIOT TEM, YTO JaKe€ HEOOJbLION
BBIHOC T'paBUsl TIPU IMyCKE Hacoca WK 3piaudTa IPUBOAUT K CEPHE3HBIM MOBPEXKIC-
HUSIM TpaBuiiHOro ¢QuisTpa. [Ipu BeIHOCE rpaBUsl U3 CKBOXXUHBI B OOCHINKE 00pa3y-
IOTCSl OTKPBITHIC KaHAJIbl U MyCTOTHI, HATMYUE KOTOPHIX BHI3BIBAET MACCOBBIN BBIHOC
MeCKa U3 CKBOXKUHBI.

A.b. ByxBanoB o00ocHOBaI 11e71€c000pa3HOCTh MOI00pa pazMepa 1enu GuibTpa,
PaBHOTO pa3MeEpPy YacTHI] IpaBUs, COOTBETCTBYIOMUX 70%-HOMY CUTOBOMY OTCEBY.
B mporiecce nocnennux nccnenoanuii [IPO «llenTp-reosorus» ObLIO YCTaHOBIICHO,
YTO OCHOBHOM CTPYKTYpOOOpa3yromIMii 371€MEHT MECKOB — YacTHIIBI pa3MepoM, CO-
oTBeTCcTBYIOIUM 70%-HOMY CUTOBOMY OTCEBY. B 3TOI1 CBSI3M, MPU OJMHAKOBOM pa3-
Mepe mieneld punbtpa u yactuil nmociae 70%-HOro CUTOBOTO OTCEBa MOpPOJa Ha KOH-
takTe ¢ (unbtpom Oyner cyddo3noHHO ycToitunMBa. BbeiBog 00 ompeaesnstomem
BIUsHUU YacTull nocie 70%-Horo CUTOBOIO OTCEBa Ha (PU3UKO-MEXAHUUECKUE CBOM-
CTBa rpyHTOB paHee Obu1 mostyueH B.H. KonnpateeBsiM [2].

CyuiecTBeHHOE BIIMSHHME Ha CONPOTUBIIEHUE (PUIIbTPAa HAa KOHTAKTE C MOPOJOM
OKa3bIBaeT popMa oTBepCcTHil. B oTeduecTBEHHOU U 3apyOex HOUN MpPAKTUKE TEOPETH-
YECKU U SKCIIEPUMEHTAIbHO OOOCHOBaHa I1€J1€CO00pPa3HOCTh MPUMEHEHHUs IMPOBO-
JIOYHBIX (UIBTPOB, 00PA3YIOIIMX IIETb, KOTOpAsk pacXxoauTcs BHYTph (uibrpa. Ta-
Kas (hopma e MOKeT ObITh MOJydeHa MPU HAMOTKE Ha KapKac MPOBOJIOKH Tpe-
VTOJIBHOTO W TpamnerneuaaibHoro ceuenus. [lpu dunbrpanuu yepes miesnb, paciiu-
pstomytocs B hopme auddy3opa BHYTph PHIbTpa, MaKCUMYM CKOPOCTH TOTOKA, a,
CJIeIOBAaTEebHO, 1 MHUHMMYM CTaTHYECKOTO Harmopa HabomaeTcs Ha HEKOTOPOM
yAAJICHUH OT TIOBEPXHOCTH (UIIBTPAIIMH B CTOPOHY OCU CKBaXXUHBI. TakuM oOpazom,
MEXy Hapy»XKHOW W BHYTPEHHEW MOBEPXHOCTHIO OOMOTKH CO3JAETCS BaKyyM, paB-
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HBI pa3HUIIE CTATUYECKUX HAMOPOB, HAa BEIMYMHY KOTOPOTO COMPOTHBIICHHUE TAKOTO
(buIBTpa CTAHOBUTCS MEHBIIIE.

BaxxHo, 4TOOBI IIETh CO CTOPOHBI TOPOJBI HE MMeNa (OPMbI KJIMHA, PaCIIH-
PSIOIIETOCS B CTOPOHY I1acTa. Takas gopma 1ienu oopasyercst mpyd HaMOTKE TIPOBO-
JIOKH Kpyrioro cedeHus. [Ipu koHTakTe ¢ mopoaoi B mporiecce GUIbTpalluy mopoaa
PACKIIMHUBAETCS B OTBEPCTHSAX (DHIIbTpa, MHOTOKPATHO TOBBIMIAS €r0 THApPABINYC-
CKoe conpoTuBicHue [3].

OcHoBHasi yacTb. Benymmue 3apy0exHbie GUPMBI HCTIOIB3YIOT B Ka4eCTBE Kap-
Kaca TPaBUHHON OOCHINKH MPOBOJIOYHBIC (DHIBTPHI C OTBEPCTUSMH, PACIIHPSIOIIH-
MUCS BOBHYTPH B hopme nuddysopa.

Hcxonst n3 3TOro MOXKHO OTIPEETUTh XapaKTEPUCTUKU OTBEPCTHI (DUIIbTpa IS
NoJy4eHus: UIbTPa ¢ MAKCUMAITLHOW CKBKHOCTBIO.

Hcxons w3 TOro, 4TO MPHU PaCHIMpPEHUU BHYTPH IHAMETP OTBEpCTHs (UIbTpa
BHYTpH OyJIeT OOJIbIIIE HAPY>KHOTO OTBEPCTHS, MOKHO OIpenenuTh yroi auddysopa.
Jiist oGecrieueHus MaKCUMaJIbHOTO yria Auddy3opa uCXoauM U3 ycioBus odecrneye-
HUS MIPOYHOCTH Kapkaca (GuibTpa, TOrja Kak BUIHO U3 puUC. | MaKCUMaJbHBIA yTo
muddysopa Oyaet paseH 45 rpa., npu 60abmKX yriaax auddy3zopa oTBEpCTHs OyIyT
MepPEKPBIBATh JPYT Apyra Ha BHYTPEHHEHW CTOpOHE (PUIIbTpa, YTO MPUBEAET K YMEHbB-
IIICHUIO TOJIIEHBI KapKaca (UIbTPa, & COOTBETCTBEHHO W €T0 MPOYHOCTH.

[TobepxHoCME KapKaca Quasmpa
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Puc. 1. PacueTHas cxema MakCUMaIbHOW CKBAKHOCTH Kapkaca Tpyodaroro ¢puisTpa
C KpyrJoii ephoparmei.
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CKBaXXHOCTH (DUIBTpa OMpENEsIeTCs] KaK OTHOIIECHHE IUIOIIAIN MOBEPXHOCTU
BCEX OTBEPCTUM Ha HAPYKHOW MOBEPXHOCTH K OOIIEH IJIONIaau MOBEPXHOCTH pado-

4eit yactu puibTpa:
2
w = 20 &
4qu| o

rae D, — anameTp BXOAHBIX OTBEPCTHH Ha HAPY:KHOM IOBEPXHOCTH (uibTpa, M; Dy,
— IuaMeTp Kapkaca GuibTpa, M; |, - 1mHa paboueit uactu GuUIbTpa, M.
Yucno oTBepCTHil B Py ONpENEsieM, Kak:
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Puc. 2. Cxema omnpeneneHns CKBaKHOCTH.

Torna oGriee 4ncno OTBEPCTUil OYIET paBHO:
N = 7D, y 2|qb _ 27Zng|qb @
DGbUC ﬁ ) DGblx ﬁD:blx ’

CymMapHhas iomaabs BCeX OTBEpCTUi padodeit yactu GuiabTpa paBHa:
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22
_2aDyl, AD? 7°D.D,l,

S = X =
o ﬁDjblx 4 12 D(fzblx ’ (5)
CYMMapHaH IJI0IIAdb pa60qel71 JacTu (I)I/IJIBTpa paBHa:
S b= 7Zqu| . (6)
CKBa)XXHOCTBH (I)I/IJII)Tpa:
212
z°D.D,l,
V12D? D?
W — 8blX — 8X (7)
ﬂDdJId? v 12D62blx ’

VYyuThiBas 4TO ISl MOJYYEHUS MAKCUMAJIbHO MJIOTHOM YNMAKOBKH OTBEPCTHM U
yCJIOBHS MPOYHOCTH Kapkaca (auddy3op OyaeTr paBeH 45 rpajn), MOIYyYUM UYTO JUa-

MeTp BBIXOJHBIX oTBepcTHii pasusl: D, = D, +2t rnet,, - TommuHa kKapkaca
bunpTpa, M.
D2
W=7 7 (8)
12(D, +2t_,)

Pe3ynbTaThl pacyeTa CKBaXHOCTH JJISI PA3IMYHBIX THAMETPOB OTBEPCTHH IMpeEI-
CTaBJICHBI B BUJIC Tpaduka Ha pUC. 3 C yIeTOM U3MEHEHUS TONIIWHBI CTEHKH KapKaca
¢unsTpa no 'OCTy Ha ob6caanble TPyOBI B npezenax 7-12 mwm.
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Puc. 3. 3aBUCHUMOCTh MaKCUMaJIbHO BO3MOKHOM CKBAKHOCTU (DUIIBTPA OT AMAMETPA
€ro OTBEPCTHM JIJISl pa3IMUHbIX TOJIIMH CTEHKH Kapkaca (GuibTpa
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VYuuTsiBas TpeOOBaHUS, IPENBSBIIEMBIE K (DUIBTPY: OH JOJDKEH UMETh 10CTAaTOU-
HYIO0 MEXaHMYECKYIO IPOUYHOCTh U YCTOMYHUBOCTh IPOTUB KOPPO3UH; UMETh CKBAKHOCTh
He meHee 20-25 %, Mbl MOXKEM ONpPEAEIUTh MUHMMAJBHBIA pa3Mep OTBEPCTHH IS
o0ecrieueHus] MUHUMAJIbHO HEO0X0IMMOM CKBaXHOCTH B 20% nipu 1udPpy30pHOM THIIE
OTBEPCTHUH MO pUC.3 JUIs pa3IMYHbIX TOILIMH CTEHOK KapKaca (pUiIbTpa.

BoiBoabl. 1. Benymue 3apy0OexxHbie GUpMBI UCIIONB3YIOT B Ka4eCTBE Kapkaca
IpaBUHON OOCHITIKM MPOBOJIOYHBIE (DUIBTPHI C OTBEPCTUSIMH, PACHIUPSIOMIUMUCS
BOBHYTPh B dopme nuddysopa. Takum oOpazom, MexTy HapyKHOH U BHYTpPEHHEU
MOBEPXHOCTHIO OOMOTKH CO3/Ia€TCsl BAKYyM, PaBHBIM Pa3HHUIIE CTATUYECKIX HAMOPOB,
Ha BEJIMYUHY KOTOPOTO COMPOTUBJICHUE TAKOTO (PUIBTPA CTAHOBUTCS MEHBIIIE.

2. MakcumanbHasg CKBaXHOCTb (MIBTPOB C UGG Y30pHBIMH OTBEPCTUSMU
(pacmpsrOIMUCS BOBHYTPh) OyJET 3aBHCETh TOJBKO OT JUAMETPa BXOIHOTO OT-
BEPCTHUS U TOJIIMHBI CTEHKH Kapkaca (puibTpa npu yrie nuddysopa 45 rpaf.

3. OntumanbsHOE 3HaueHHe yriia nud@ys3opa oTBepcTUil Kapkaca (QuibTpa uc-
X0/l U3 YCJIOBUS MPOYHOCTH Kapkaca (MCKI04aeT nepekpbitie 1uddy3opoB cocel-
HUX OTBEPCTHH MpPHU 3TOM OOECHeUnBaeT HEOOXOIUMYIO CKOPOCTh (PUIBTpaLUU IS
oOpa3oBaHMs BakyyMa Ipu (puibTpanun) — paBHo 45 rpaj.

4. MuHUMAaJbHBIM TUAMETP OTBEPCTHUH JJIsI TOJIIMUH CTEHOK Kapkaca 7 — 12 MM
COOTBETCTBEHHO paBeH — 12 — 23 mm.
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AHOTANIA
Meta. MeToro HayKOBOTO JTOCIIJPKEHHsI € aHali3 BIUIMBY pO3Mipy OTBODIB Kapkaca TpyOuacToro
¢b1apTpa 3 Kpyriorw nepdopaiiiero Ha Horo mmnapyBaTicTe. OCHOBHUM HAayKOBHUM M1JX0A0M Y BHUpI-
IIEHH] MTOCTaBJIEHOI MeTH OyB HAayKOBHUH aHalli3 iCHYIOUOTO BUPOOHUYOIO 1 €KCIEPUMEHTAIBLHOIO
JIOCB1]ly M1100pYy reoMeTpil po3TallyBaHHs Kpyriioi nepdopariii s rpaBiiHux QiibTpiB.

Metoauxka aocaixkedb. OCHOBHUM HayKOBHUM ITiIXOJIOM y BHUpIIIEHHI TTOCTABJICHOI MeTH OyB Ha-
YKOBHH aHajIi3 iCHYIOUOr0 BUPOOHMYOTO 1 eKCIIEPUMEHTAIBHOTO JI0CB1ly BU3HAUEHHSI IIIIapyBaTOC-
Ti TpyOuacroro ¢iabTpa 3 Kpyriow nepdopanieto. [Ipu npoextyBanHi QpuibTpiB BOJ03a0IpHUX CBeE-
PAJIOBUH JOBOJIUTHCS BUOMpATH TUN (PUIbTpa 1 Horo mmapyBarTicTh 1 sIK HACHIIOK po3Mip 1 po3ra-
IIyBaHHS MPOX1AHUX OTBOPIB.

Pe3yabTaTH nociimkenb. B pe3ynbrari nmpoBeeHUX JTOCTIKEHb BCTAHOBIICHO, 110 MiHIMATbHUAN
JiaMeTp OTBOPIB JJISl TOBIIMHU CTIHOK Kapkaca 7 - 12 MM BiANOBIAHO JOpiBHIOE - 12 - 23 MM, 110
3a0e3MeyuTh NOMiNIeHHs QUIbTPalIiHUX BIACTUBOCTEHN TpaBiiHUX (PLIBTPIB.

HaykoBa HoBuM3Ha. Briepiie BcTaHOBIIEHA 3aJI€KHICTh MaKCHUMAaJbHOI IIMApyBaTOCTi (PUIBTPIB 3
OTBOpaMH y BUIJISAI TU(Yy30py (PO3MIMPIOIOTECS BCEPEAMHY) sIKa 3alI€XUTh TUIBKU BiJl JiameTpa
BXIJTHOTO OTBOPY 1 TOBIIIMHM CTIHKH Kapkaca (QiiabTpa.
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Maprwetioepis ma ceoingpopmamuxa

IIpakTuyne 3HaveHHs. [cTOTHUI BIUIMB Ha omip (GUIBTpa Ha KOHTAKTI 3 MOPOJOI0 Hagae (opma
OTBOpIB. Y BITYM3HSHIN 1 3apyODKHIN MPAKTHIIl TEOPETHYHO 1 EKCIEPUMEHTAIBHO OOIPYHTOBAHO
JOLUTBHICTh 3aCTOCYBaHHS JIPOTSHUX (UIBTPIB, IO YTBOPIOIOTH LIUIMHY, SIKA PO3XOAUTHCS BCEpe-
muny ¢dineTpa. Taka Gopma miMHA MOke OYyTH OTpMMaHa IIij] YaC HAMOTYBaHHS Ha KapKac APOTY
TPUKYTHOTO 1 mepeTuHy y BUTIsAl Tpanenii. [Ipu ¢impTparnii yepes minuHy, M0 PO3UIMPIOETHCS B
dbopmi audys3opa Bcepeauny GiabTpa, MAKCUMYM HIBUJKOCTI MOTOKY, a, OTXE, 1 MIHIMYM CTaTH4Y-
HOT'O HANopy CHOCTEePIraeThCs Ha AEsIKid BiZCTaH1 BiJ MOBEpXHI GiIbTpalLii B CTOPOHY OCi CBEPATIO-
BUHHM. TakuM YMHOM, MK 30BHIIIHBOIO 1 BHYTPIITHBOIO MMOBEPXHEID OOMOTKH CTBOPIOETHCS BaKYy-
YM, IO JOPIBHIOE Pi3HUIII CTATUYHHUX HAIOPIB, HA BEJIMYMHY SKOTO OIip TaKoro (ijbTpa cTae Me-
Hie. OTprMaHa 3aJIeKHICTh MaKCUMaJIbHO MOXIIMBOI IITIapyBaToCTi (UIbTpa Bif JiaMeTpa Horo
OTBOpIB ISl Pi3HOI TOBIIMHU CTIHKU Kapkaca ¢inbTpa Oyae BUKOpHUCTaHA AJISl POCKTYBaHHS Ipa-
BiMfHUX (PUIBTPIB SIKICHO HOBOTO PiBHSI.

Knrowuosi cnosa: epasitinuil ¢hinomp, mpyouacmutl ¢hinomp, wnapysamicmo, ougysop, kpyeia nep-
gopayis, ceeponosuna, epasiiina 0ocunanis, 008xicuHa inempa, oiamemp gitompa.

ABSTRACT
Purpose. The purpose of the research is to analyze the influence of the size of the holes in the frame
of a tubular filter with a circular perforation on its porosity. The main scientific approach to solving
this goal was a scientific analysis of the existing production and experimental experience in select-
ing the geometry of the arrangement of circular perforations for gravel filters.

The methods. The main scientific approach to solving this goal was a scientific analysis of the ex-
isting production and experimental experience in determining the duty ratio of a tubular filter with a
circular perforation. When designing water intake filters, one has to choose the type of filter and its
duty cycle and, as a consequence, the size and location of the bore holes.

Findings. As a result of the research, it was found that the minimum diameter of the holes for the
walls of the carcass is 7-12 mm, respectively - 12-23 mm, which will improve the filtration proper-
ties of gravel filters.

The originality. For the first time, the dependence of the maximum duty ratio of filters with diffus-
er openings (expanding inward) is established, which depends only on the diameter of the inlet
opening and the wall thickness of the filter frame.

Practical implications. The shape of the holes has a significant effect on the resistance of the filter
on contact with the rock. In domestic and foreign practice, the feasibility of using wire filters that
form a gap that diverges into the filter is theoretically and experimentally substantiated. Such a slit
shape can be obtained by winding a wire with a triangular and trapezoidal cross section on the
frame. When filtering through a slot expanding in the form of a diffuser inside the filter, the maxi-
mum flow rate and, consequently, the minimum static head is observed at some distance from the
filtration surface in the direction of the axis of the well. Thus, a vacuum is created between the outer
and inner surfaces of the winding, which is equal to the difference of static pressures, by the magni-
tude of which the resistance of such a filter becomes less. The obtained dependence of the maxi-
mum possible duty cycle of the filter on the diameter of its holes for various wall thicknesses of the
filter frame will be used to design a gravel filter of a qualitatively new level.

Key words: gravel filter, tubular filter, duty cycle, diffuser, round perforation, borehole, gravel
dump, filter length, filter diameter.
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