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AHHOTaumA. B ctatbe NpeanoXeHo YCTPOMCTBO MOAENMpPOBaHUsi | Annotation. The article proposes a device for
Harpy3oK Ha rorfoBKy MpWBOAA LUTAHIOBOTO Hacoca, paccMoTpena | Modeling the loads on the head of the drive of

’ a sucker rod pump, considers the model of
MoOZ€EnNb Harpy>XeHust npueoda M NpUHUNN MX MOAENNPOBAHWA Ha | |oading the drive and the principle of their

CcTeHae. modeling on the bench.

KnioueBble cnoBa: yCTaHOBKA CKBa)XMHHOIO LUTAHTOBOro Hacoca, | Keywords: installation of a borehole sucker

_ ~ | rod pump, rocking machine, load on the head
g;::zK Kadarika, Harpy3ka Ha royfioBky 6anaHC|/|pa, na6opaTopr||/| of the balancer, laboratory stand.

B cTaTbe pacCMOTPEHbI BOMPOChI CTEHA0BOrO MOAENMPOBaHNUA paboThbl LUITAHTOBBLIX YCTaHOBOK. Mpo-

BeleHVe AeTanbHbIX 3KCrepuMeHTanbHbIX UCCreaoBaHnit paboThl LITAHIOBbLIX YCTAHOBOK SBNS-
eTCs CMNOXHOI TeXHONOorMyeckon 3agadei, TpebyloLlei 3HaunTeNbHbIX TPYOOBbLIX M MaTepuanbHbiX 3aTpart. B
paboTe NpeanoXeH METoA MEXaHUYECKOrO MOIENMPOBAHWSA HArpy3ok Ha ronoBky GanaHcupa, 6asupyto-
LLLMACA Ha aHanorMmn Mexay ynpyriMu aedopmaumsiMi B LUTaHrOBOW KONOHHE MpY OTKayKe CKBaXXKMHHOW Npo-
AYKUMK 1 fecbopMaLmMsaMU NPYXUHBI C COCPeoTOYEHHO Maccoi. PaspaboTaH cTeHa mM3n4eckoro MMUTaLUm-
OHHOIo MOJENUPOBAHUS Harpy3oK Ha NPUBOA YCTaHOBKM CKBaXKMHHOTO WTaHroBoro Hacoca (YCLUH), Bkntoya-
IOLLMIA CTAHOK-Kayarnky U MMUTaTop Harpysku Ha rorioBky 6anaHcupa.

dusnyeckoe MmogenmpoBaHve paboTbl LUITAHTOBOW YCTAHOBKX MO3BOMUT peLlaTb criefytoline 3agaqn:

e OLIeHKa BIUSIHWS CTEMEHN HATSHXXEHUSI NPUBOAHBIX PEMHEN Ha paboyyto XapakTepUCTUKY YCTAHOBKU;

e UccriefoBaHne AVMHAMUKL Harpy3oK Ha yanbl TPaHCMUCCUM MPUBOAA B OCINOXXHEHHbIX YCIOBUSAX 9KC-
nryartauum HacOCHOro 060pyA0BaHMS;

e ypaBHOBeLUVBaHWe nprBoaa, 060CHOBaHME ONTUMAarbHbIX KpUTEPUEB YpaBHOBELLNBAHUS,

e KccrieqoBaHne 1 oNTUMU3aLUmWs 3HEPronoTpeteHns LUTAHTOBbIX YCTAHOBOK.

OOHMM 13 OCHOBHbIX (DaKTOPOB, BIUSIOLNX Ha TEXHUYECKOE COCTOsIHME 0bopyaoBaHUS U 3EKTMB-
HOCTb paboTbl YCTaHOBKM, AABMSIETCA Harpy3ka Ha rorioBky GanaHcupa, KoTopasi U3MeHSIETCS B LIMKIe OTKauku
OT MaKCUMMarbHOro o0 MMHMMAarbHOrO, KOTOPble HEOGXOAMMO BOCCO3aaTb Ha MOAENN.

MakcumarnbHas Harpy3ka Pmax Ha ronoeky GanaHcupa B HaType onpeaensieTcs:

Prox = Py + B + PM + PTp + Pmm ,
a MMHMMarnbHas Pmin:
- P

JMH*

Pmin = PBm+PnJI_Pp._PTp

rae  Pmax — MakcumanbHas Harpyska Ha ronosky 6anaHcupa; Pmin — MMHUManbHas Harpyska Ha ronosky 6a-
naHcupa; Pew — Harpyaka, obycrnoBrneHHasi BECOM KOSMOHHbI WTAHT; Pnn — Harpyska, AencTBylowasi Ha
nnyHxep Hacoca; Py — Harpyska, oOOyCnoBreHHas CWronW BA3KOTO TpeHus; P — Harpyska,
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O6yCJ'|OBJ'IeHHaF| DENCTBMEM CUTbl rPaHNYHOIO TPEHUA KOMOHHbI WTaHT; Pau — Harpyaska, y4YnTtbiBaroLlas
nencTeme ANHaMMUYEeCKNX CUn Npu Xoae KOJTOHHbI LTaHr BBEpPX.

,D,J'Iﬂ ynpoLieHnd npoueccoB MoaennmpoBaHNA HArpy3km Ha rofioBky 6aJ'|aHC|/|pa NPUHNMaEM:
PMmax = Pu’rr + lec;
PMmin = Pu’rr!

rae  PMmax — MakcMManbHas Harpyska Ha roroBky 6anaHcmpa ansg Mogenu; PMmin — MMHUManbHasa Harpyska
Ha ronoBky 6anaHcupa gna mogenu; P'ur — Bec WraHr; P'x — BeCc 400ObIBAaEMOW XMUOKOCTU.

Pa3Huua Harpyskm Ha ronoBky 6anaHcmpa obycnaBnmMBaeTcs BECOM XUOKOCTM B WTAHrax. B npombic-
TNOBbLIX YCMNOBUSAX 3Ta pa3HuLa KOMNEHCUPYETCH ypaBHOBELLMBAOLWUMN MEXaHN3MaMu.

CreHg (pvic. 1) BknoyaeT B cebsi CTaHOK-kavarnky 1 1 ummTatop Harpy3ku, KOTOPbIN KPeNUTCs K pame 2
CTaHKa-ka4yankm 1 yepes BEPXHIOK onopy 3, HWXKHIOW 4 1 pebpo xecTkocTn 5. Ha onope 3 ycTaHOBMEH Hemno-
OBWXHbIA cbukcaTop 6 wToka 7. LLTok 7 nogBelleH Ha ronoBke 6anaHcupa 8 Yepes KaHaTHY NogBecky 9 u
TeH3ogaT4ymk 10. B HUXHen YacTu WwToka noaselleH rpy3 11. LUTok 7 doukenpyeTcsa saxxumom 12, nepemella-
IOLLMMCS MO Hanpaenswwmm 13 1 NpuBOAMMbIA B eNCTBUE rpy3om 14 yepes cuctemy 6rnokoB 15 n Tpoc 16.
Ha wToke 7 yctaHoBneHa npyxuHa 17.

JJW ﬂ_,f’ifz/ “K /,//
s 1] =
=

PucyHok 1 — CTeHA, UMUTaTOp Harpy3ku yCTbeBOM

YcTponcteo paboTaeT cneayowmm obpasom. Npu oBKeHNN ronoBkM GanaHcMpa 8 BBEpPX-BHU3 Mpo-
NCXOOUT OBWXKEHME LITOKa 7 Yepes3 nogsecky 9. C 04HON CTOPOHbI LUTOK 3adoMKCUPOBAH HEMOABUXKHBIM (OUK-
caTopoM 6 LITOKa 7, C APYron Ha Hero AaBuT 3axum 12, yepes cuctemy TpocoB 16 n 6rokos 15, cozgasasi
Harpysky 3a c4eT macchl rpy3a 14, pasHon mzg. [pu okasaHUKU AaBAeHUS Ha LUTOK 7 NOABMSETCA cuna TpeHus
fip, HaNpaBreHHast NPOTUBOMONOXHO ABWKEHMIO WTOKA 7. MpyxnHa 17 obecneynBaeT MMUTaUMIO pacTske-
HUSI/CXKaTUS KOMNOHHBI LUTaHT.

KuHemMaTuka OABUXEHUSA 3aXXMMHbIX MEXaHU3MOB 1 HanpasfieHue NxX ABWXEHUS NpeacTaBneHbl Ha pu-
CYHKe 2.

MMuTauma Beca XnakocTn Ha NNyHXepe Hacoca Npou3BOAUTCA C MOMOLbLIO rpy3oB 11 n 14, 3axuma
12, HenoaBWXHOro hrkcaTopa 6 u wToka 7. MNpu xoae WToka 7 BBEPX Ha LUTOK AENCTBYET Bec rpy3a 11 n cuna
TpeHus 3axnma 12, npuxuMaroLero LWTOK 7 K HEMOABMXKHOMY ouKcaTopy 6 ¢ nomoLLbio rpy3a 14, T.e. aTu
CWIbl NpU XOA4E BBEPX CknagbiBatoTcs. [pu xoge wToka 7 BHU3 Bec rpy3a 11 cnocobCTBYET NepeMeLLeHnIo
LITOKa 7, a cvna TPEeHWs LUToKa 7, 3aXaTbiM Mexay 3aXnumom 12 n doukcaTtopom 6 npensaTcTeyeT emy, NO3TOMY
cuvra TpeHus WToKa 7 BblunTaeTcs U3 Beca rpysa 11. [pyabl 11 1 14 nogbupatotcst Takum obpasom, 4To cuna
TPeHW4 WToKa 7 paBHa Becy rpysa 11, noatoMy npu xo4e LUTOKa BHU3 CuUna TPEHUA LLITOKa 7 KOMNEHcUpyeTcs
BECOM rpy3a 11, Tem cambim obecrnedmBaeTcs pasrpy3ka LUTaHr OT Beca XXMAKOCTU, Kak 3TO MpoucxXoauT B
peanbHbIX Hacocax nocne oTKPbIBaHUS HarHeTaTeNbHOro KrnanaHa B Havane ABWXeHUs nnyHxepa BHU3. [pn
Xo[e BBepx curna, NpensTCcTByloLLasa ABMXEHUIO LLITOKA, paBHa yABOEHHOMY Becy rpysa 11. Bec rpysa 11 pac-
CUYUTBIBAETCS C Y4ETOM KpUTEPUS NOA0OUS B 3aBUCUMOCTU OT rNyOUHBI MOLAENMPYEMOW CKBAXKUHbLI U AuameTpa
mMogenupyemoro Hacoca. Nogbop rpysa 14 nponssogutcs no rpy3y 10 HENOCPEACTBEHHO Ha YCTaHOBKE.

325



BYJNNATOBCKHUE YTEHUA CBOPHUK CTATEMN — 2020

7
Pocmaxesue/cxamue
P — 46\ IF B0epx/ b3
’
-— \ mpeHs /5
ﬁﬂ.?ﬂx‘/ﬂﬁﬂi
e

m:gq

PucyHok 2 — KnuHemaTtnyeckasi cxema

I_Ipl/l OBWXEHUN WTOoKa 7 BHU3 CyMMapHasa Harpys3ka Ha royioBky GaﬂaHCI/Ipa 8 paBHa:
Feuns = m1g — Frp.

Mpu ABMXEHUM LUTOKa 7 BBEPX CyMMapHas Harpy3aka Ha ronosky 6anaHcvpa 8 pasHa:
Feeepx = maig + Fp,

rae mi — Macca rpysa, yCtTaHOBJTIEHHOro Ha LWTOoKe; M2 — Macca rpy3a, yCTaHOBIIEHHOIoO Ha 3aXunue, Ftp —
cuna TpeHnd Mmexay LWTOKOM 1 3aKuMamu.

Nnu xe, Harpys3ka Ha royfioBky 6aJ'|aHC|/|pa onpeaenaeTca oT.
Pmin =mg + kng!
[ao:
Pmax =mg _kng'

roe k- KOS(b(bI/ILI,I/IeHT TPEeHNA MeXOy LTOKOM N 3aKuMamu.

BbiBOoAbI

CteHa nossonset moaenmpoBatb USMEHEHUA Harpy3km Ha royioBky 6anaHC|/|pa non AencTBMeEM Beca
LUTaHr n go6bLIBAEMON XXMAKOCTU, YTO Bonee AeTanbHO OnNuckiBaeT pa60Ty CTaHKa-Ka4aliku. I'IonyquHue pe-
3ynbTaThbl nccrnegoBaHU Ha cTeHae YTOYHAKOT 3aKOHOMEPHOCTU U3MEHEHUNA XapaKTepUCTUK npmuBoda LUTaH-
roBom YCTaHOBKM B 3aBUCUMOCTU OT yCJ'IOBI/IIZ paGOTbI.
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