Applied Physics Fi¥J#, 2025, 15(5), 558-567 Hans XM
Published Online May 2025 in Hans. https://www.hanspub.org/journal/app
https://doi.org/10.12677/app.2025.155061

FSE M IRTEST R A TR E M

T A F
YL B P B R, WD 8

Woks H . 20254F4H21H; FHER: 202545 H24H; KA H: 20254F5H30H

R

AT T ARG R FE R, RRBISSHE T ISR ST T R PR AR YR S U AR RO 5 R ph A
MR, KEMFNSREE N R THEHC, RLASBRESRITERBH. IR, 3
REUMRETTRNRE TR RTMoA, THREERMEHEAT . EREFART, WshEEbmHF
- TR AR E TR, MARESRY N BFRI - ZBELAREMETR . ASCERA TR
AL, SRS BT T MR AT, BIR T A RIS A e 1 Bk S TR
M. BYFERY, &S HBEAERON AT DA R SRR RS K, IR R SR B A e,  JERILAK
EESup

XK ia
FEHAERT, BOST, BRER, KiEREERs i

Instability of Viscoelastic Spiralling Jet

Youze Wan

School of Mathematics and Information, Shaoxing University, Shaoxing Zhejiang

Received: Apr. 21%, 2025; accepted: May 24", 2025; published: May 30%", 2025

Abstract

This study investigates the mechanisms of liquid jet breakup, with a particular focus on the influ-
ence of disturbances on the development of the liquid jet. Liquid jet breakup is typically triggered
by small disturbances, which grow over time and ultimately lead to the rupture of the liquid column
and the formation of droplets. The research shows that the type and development of disturbances
determine the size and distribution of the droplets, especially under the Rayleigh breakup mode. In
low-velocity jets, disturbances are primarily governed by Rayleigh-Plateau instability, while in
high-velocity jets, Kelvin-Helmholtz instability dominates. The study also employs a viscoelastic
fluid model and conducts a linear stability analysis of disturbances in centrifugal jets, revealing the

XEFIH: IR MRS AR e D). N AYEE, 2025, 15(5): 558-567.
DOI: 10.12677/app.2025.155061


https://www.hanspub.org/journal/app
https://doi.org/10.12677/app.2025.155061
https://doi.org/10.12677/app.2025.155061
https://www.hanspub.org/

TR

effects of different fluid properties and rotational speeds. On jet breakup. The findings suggest that
appropriate elastic effects can effectively suppress the growth of surface disturbances in the jet,
thereby enhancing jet stability and delaying the rupture process.
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TX NI G AR V] 7E SEIR I T FR O SR B, 51 G 7 IS 1 Ak e I v D P B0 DA A SR e i, BT 1 L SR T DL
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Figure 1. (a) The effect of wavenumber on the growth rate of different viscous and viscoelastic fluids; (b) The effect of
different rotational speeds Rb on the most unstable mode
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Figure 2. (a) Effect of different Deborah numbers on the integral gain of the perturbation. (b) Dependence of the critical
rupture position and the critical rupture wavelength on the Deborah number
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