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JluruioMHas paboTa MOCBSIIEHA MCCIEIOBAHUIO TEUEHUU KalWUISIPHBIX CTPYH MOA
BIMSHUEM BHELIHEW OKpY)Kalled cpeapl, HUX YCTOMYMBOCTH B JIMHEHMHOM
npUOTMKEHUH.

HGHHMI/I JIHHJIOMHOfI pa6OTBI ABJIAIOTCA HCCICOOBAHHUC YCTOﬁqHBOCTH TCUCHU A
HCBA3KUX Cprﬁ B CI/IMMCTpI/I‘IHOﬁ M0 OTHOIICHHUIO K OCH CTPpYH OFpaHI/I‘ICHHOﬁ Hu
HeorpaHI/I‘{eHHOﬁ BHEIIIHEH 06J'IaCTI/I; dHaJIn3  pE3yJIbTAaTOB TEUCHUM BSI3KUX
KalTUWJIIISAPHBIX CTpYﬁ 1 BO3MOKHOCTB UX I[pO6J'I€HI/I}I Ha KaIllJIH.

,HJ'I}I JOCTHIXKCHMA ITOCTABJICHHBIX HCJIGfI HCIIOJIB30BaJIMCh:

1. Mopens IBYKEHHS BS3KOM HECKUMAEMOM KUIKOCTU C HEOOXOAUMBIMU KPaeBBIMHU
YCIIOBUSIMU B HWJIMHIPUYECKON CUCTEME KOOPIMHAT;

2. Mopenb 1BUXEHUS UAETbHON KUIKOCTU MPU MOTEHIIMAIBLHOM JIBUKEHUH;

3. MeTonbl UcclieI0BaHMs TMHEHHON HEYCTOMYMBOCTH THAPOANHAMUYECKUX TEUCHUI
UICATBHOM )KUAKOCTU U nHTerpan Kommu-Jlarpanxka npu ucciueq0oBaHuM yCTOUUUBOCTH
MMOTEHIIMAIBHOTO JBUKECHUS;

4. Meton ManbiX BO3MYIIEHHM MPU MCCIEAOBAHUU JIMHEHHON HEYyCTOMYMBOCTH
TE€UYECHUS;

5. AnanuThueckue METONBI pemieHusi cucreMm audepeHnanbHbIX YpPaBHEHUU W
YPaBHEHU B YACTHBIX ITPOU3BOAHBIX;

6. Pe3yabpTaThl SKCIIEpUMEHTAIbHBIX UCCIEIOBAHUMN.

B nunmomMHoM pa®oTe MoJy4eHbl CASAYIONINEe Pe3yIbTaThl:



1. BriBeneHo u MMpoaHAIIM3UPOBAHO JUCIICPCUOHHOC COOTHOIICHUC IIPHU HMCCICOAO-
BaHHHU YCTOfIqHBOCTH MMOTCHIOUAJIBHOI'O TCUCHUA CTPYH B ClIydasaX OIrpaHUYCHHOCTHU U
HCOI'PaHUYCHOCTHU BHCIITHECTO ITIOTOKA,

2. HccnenoBaHO BIMSHHUE OTHOLIEHWM IJIOTHOCTEW, CKOpPOCTEHM, TOJILIHMH CpEX Ha
YCTOWYUBOCTb TCUCHHUS;

3. Onpenenensl HauboJIEE ONACHBIE MAKCUMAJIBHO pacTylline Bo3MyleHus. [Iposenen
CPaBHUTEJIbHBIN aHATN3 MOJYYEHHBIX PE3yJIbTaTOB JJIs IBYX MOJENEH;

4. N3ydeHbl Takue XapakTEpUCTHUKHU paclaja CTpyH, Kak BpeMs pacnaja U JJIMHA
CILJIOIIIHOM YaCTH CTPYH.



Abstract

The diploma work contains 68 pages, 16 sources, 29 illustrations, 10 tables.

Keywords: JET, NAVIER-STOKES EQUATIONS, STABILITY, REGION OF
UNSTABLE PERTURBATIONS, LAYER DECAY, BESSEL FUNCTIONS.

The thesis is devoted to the study of capillary jet flows under the influence of the
external environment, their stability in the linear approximation.

The objectives of the thesis are to study the stability of the flow of inviscid jets in a
bounded and unbounded external region symmetric with respect to the jet axis; to
analyze the results of the flow of viscous capillary jets and the possibility of their
fragmentation into droplets.

To achieve raised goals the author has used:

1. Model of motion of a viscous incompressible fluid with the necessary boundary
conditions in a cylindrical coordinate system.

2. Model of the motion of an ideal fluid under potential motion; item Methods for
studying the linear instability of hydrodynamic flows of an ideal fluid and the Cauchy-
Lagrange integral in the study of the stability of potential motion.

3. Method of small perturbations in the study of linear flow instability; item Analytical
methods for solving systems of differential and partial differential equations.

4. Results of experimental studies.
The following results were achieved:

1. The dispersion relation is derived and analyzed in the study of the stability of the
potential flow of the jet in the cases of limited and unlimited external flow.

2. The influence of the relations of densities, velocities, and thicknesses of media on
the stability of the flow is studied.

3. The most dangerous maximum growing disturbances are determined. A comparative
analysis of the results obtained for two models is carried out.

4. The characteristics of jet decay, such as the decay time and the length of the
continuous part of the jet, are studied.



