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YNCNEHHOE MOJENNPOBAHWNE BUBPALINA

BA3KOYNPYIrOro TrYbONPOBOJA

X.M. Komunosa - PhD, poueHT

TalKEHTCKON MHCTUTYT UHXXEHEPOB NPPUTraLLn N MEXaHM3aLnn CeNbCKOro X034nCTBa

AHHOTaLMSA

B cTaTbe n3y4yeHbl NnapamMeTpbl NYbCUPYIOLLErO NOTOKA XNAKOCTW, KOTOPble MPUBOAAT K BUbpauunn
Tpybonposopaa. Pas-

paboTaHa MaTemMaTnyeckas Moaens Bubpaumm Baskoynpyroro Tpybonposoaa Ha 6a3e Teopum 6anok npu
NpoTeKaHun Yyepes

Hero nynbcupytowen xunagkoctun. C nomoLlbio MeToaa bybHoBa-lanepkmHa, 0CHOBaHHOM O Ha
MHOIOYJIEHHOW annpoKcMaLumm

npornbos, 3afla4a CBOAMTCA K UCCNEL0BaHNI0 CUCTEM 0BbIKHOBEHHbIX MHTErpo-anddepeHLmanbHbIX
ypaBHEHWI, peLleHmne

KOTOPbIX HAX0ANTCS YNCNEHHbIM METOAO0M. Pa3paboTaH BblYMCANTENbHBIA anropuTM ANA pelleHns 3atay
KonebaHmsa Kommno-

3ULMNOHHBIX TPYHONPOBOLOB C NPOTEKAIOLLEN NYbCUPYIOLLEN XNAKOCTbIO0. YNCNEHHO NCCNeaoBaHo
BANSHNE CUHTYJIAPHOCTM

B AApax HacNeACTBEHHOCTM Ha KosiebaHUs KOHCTPYKLMIA, obnafatowmx BA3KOYNpyruMm CBOMCTBAMMN.
[NokasaHo, 4YTOo C yBenu-

YeHneM napameTpa BA3KOCTU MaTepuana TpybonpoBofa KpuTmnyeckas CKOPOCTb MOTOKa yMEHbLLAeTCS.
BbisiBSieHO, 4TO yBe-

NNYEHMEe 3HAYEHMS HaCTOThbl NyAbCaLUN XXUAKOCTU N KO3 PULMEHTa BO3BYXAEHNA NPUBOANT K
YMEeHbLUEHNIO KPUTUYECKOW

CKOPOCTW MNOTOKA XUAKOCTW.

KntoyeBble C/I0Ba: YNCNEHHOe MoAeNMpoBaHue, Bubpauus, nyabcupytowas Xuakoctb, Tpybonposos,
KpUTM4eckas CKOpoCTb.
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Makonana KyBypHu Bubpaunsara onnb kenaguraH nynbCaunsanaHyBym CyIOKANK OKUMUHUHT
napameTpnapu Kypmb Ynkmnagn.

banka HazapusacK acocmaa KOBYLLKOK-31aCTUK KyBYyp TebpaHUWNHUHT MaTeMaTUK Mogenmn nwnab
yukunraH. bybHoB-IanépkuH

ycynnaaH orfanaHraH Macana oaauin nHtTerpo-gudepeHunan TeHr1amMmanap cmctemacura
KenTupuaagun, ynapHuHr e4nMunHmn

CoHNm ycyn bunaH Tonunaan. OkaéTraH NyabcaunsinaHyByy CyKANK BrnaH KOMNO3UT KyBYpaapHM
TebpaHUL MyaMMonapuHu

Xan KUAULW yy4yH xucobnail anroputmum nwnab YynkunraH. Hachum sgponapaary CUHIYASPANK XyCyCUaTm
KOBYLUKOK-3J1TaCTUK

KyBypnap TebpaHuwnapura TabCupmn COHIN TaaKuK KWAMHAK. Mabaym 6ynuwnya, KyByp MaTepuaanHuHN
KOBYLUKOKJIUI 1 Napa-

METPUHUHT OWKNLWIM BUNaH OKUM KPUTUK TE3AUMW Nacasamn. AHUKIAHULWNYA, CYIOKJANKHUHT Nyabcauns
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4yacToTacu Ba Ky3FaTyB4U

KO3(POULEHTU KNAMAaTUHVHT OLLUWLLN CYIOKJVK OKUMUHWUHI KPUTUK TE3AUMMHKU Nacanuwnra onnb kenagm
TasH4 cy3nap: COHAM MOoAennawTupuw, Bubpauns, nynbcaunanaHyByy CYIOKINK, KYBYP, KPUTUK TE3KK.
NUMERICAL SIMULATION OF VIBRATION

VISCOELASTIC PIPELINE
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Abstract

The article studies the parameters of a pulsating fluid flow that lead to vibration in the pipeline. A
mathematical model has

been developed for the vibration of a viscoelastic pipeline based on the theory of beams when a pulsating
fluid flows through it.

Using the Bubnov-Galerkin method, based on a polynomial approximation of deflections, the problem is
reduced to the study

of systems of ordinary integro-differential equations, the solution of which is found by a numerical method.
A computational

algorithm has been developed for solving the problems of oscillation of composite pipelines with a flowing
pulsating fluid.

The influence of the singularity in the nuclei of heredity on the vibrations of structures with viscoelastic
properties is studied

numerically. It is shown that with an increase in the viscosity parameter of the pipeline material, the
critical flow rate decreases.

It was revealed that an increase in the value of the pulsation frequency of the liquid and the excitation
coefficient leads to a

decrease in the critical velocity of the liquid flow.
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