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V. BimomocTi npo gucepraniio
Moga guceprariii:
Koau TeMaTHYHHX PyOPHK: 30.17

Tema guceprauii:
1. lnHamiyHi XapaKTEepUCTUKU Tedii PilMHU B KaHasIax 3MiHHOTO I1epepisy

2. Dynamic characteristics of a fluid flow in variable cross-section ducts

Pedepar:

1. Incepranifina po60Ta IPUCBAYEHA AOCiIPKEHHIO Tedii HbIOTOHIBCBKOI PilMHU Y UWJIIHIPUYHOMY KaHaJi 3 JBOMa
MIOCJIIOBHO PO3TAlIOBAHUMU AiadparMamu (PisKMMU 3BY>KEHHSIMU MTOIIEPEYHOTO NIePePi3y) IpU MBUAKOCTSIX
3HAYHO MEHIINX 32 WIBUIKICTb 3BYKy. Uepe3 HeKaHOHIYHY reOMEeTPilo JaHOi AUHAMIYHOI cCuCTeMHU MOTIK HabyBae
HECTallioHAPHOTO XapaKTePY, 10 IPU [I€BHUX YMOBaX IIPU3BOJUTH 10 BUHMKHEHHS aBTOKOJIMBaHb CEPEIOBUILA i, SIK
HACJiJOK, 10 MOSBYU TOHAJIBHOTO 3BYKY. PO3B’13aHHSI IOCTaBJIEHOI HeJliHilTHOI KpalloBoi 3a1a4i NPOBOAUTHCS
IIJISIXOM IIPSIMOTO YKCEJIbHOTO MOJeJIIOBAHHS. AJITOPUTM PO3B'I3aHHS 6a3y€e€ThCsl HA METO/li CKiIHUeHHUX 00’eMiB 3
BVKOPVCTaHHSM Pi3HULEBUX CXEM JPYTOro MOPsIKY TOYHOCTI 3a IIPOCTOPOM Ta 4acoM. [IpoBesieHo aHais npouecy
(OpMyBaHHS IIOTOKY Ta XapaKTEPUCTUK PyXy CEPEIOBUILA B 00J1aCTi MK 3By>)KEHHSIMHU B 3aJI€JKHOCTI Bif] yncia
PeitHosbzCa, AiamMeTpa Ta JOBXUHY OPOKHUHMY, YTBOPEHOI AiadpparMmamu, a TaKoX Bif, popmu Aiadparm.

BusHaueHO XapaKTepUCTUKY Ta 3aKOHOMIPHOCTI BUHUKHEHHS aBTOKOJIMBAaHb TPUBUMIPHOTO MOTOKY. [IpoBesieHo



[IOPiBHAHHSA PE3YyJIbTATIB, OTPUMAHUX JJIS1 MOZEJIi TPUBMMIPHOI Tedii, 3 pe3ysibTaTi, OTPUMaHUMU AJI MOZEli

OCECUMETPUYHOI Teuii.

2. The thesis is devoted to the study of a flow of Newtonian fluid in a cylindrical duct with two serial diaphragms
(sharp constrictions of cross-sections). The flow rate is considerably lower than the speed of sound in the medium.
The structure of the flow is non-stationary due to the complex geometry of the system. Under certain conditions,
this leads to self-sustained oscillations of the medium and in consequence the appearance of tonal sound. The
solution of the non-linear boundary value problem was carried out by the direct numerical simulation. The
solution algorithm was based on the finite volume method using second-order accurate in both space and time
difference schemes. The flow formation process and characteristics of the medium motion in the region between
the constrictions were analyzed depending on the Reynolds number, the diameter and length of the cavity formed
by the diaphragms, and the shape of the diaphragms. The characteristics and patterns of the occurrence of self-
oscillations of a three-dimensional flow were determined. The results obtained for the three-dimensional flow
model are compared with the results obtained for the axisymmetric flow model.
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