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Effect of temperature on instability threshold and spatial bubble oscillation frequency in
axial Venturi two-phase flow

Department of Mechanical Engineering, Faculty of Engineering, Shahid Chamran University of
Ahvaz, Ahvaz, Iran
Department of Mechanical Engineering, Faculty of Engineering, Shahid Chamran University of
Ahvaz, Ahvaz, Iran

E. Shakeri Nejad
H. Kordzanganeh

Abstract

This paper presents a numerical investigation of bubble dynamics in a one-dimensional axial Venturi. By neglecting time derivatives
(steady state assumption), the continuity and momentum equations, together with the Rayleigh-Plesset equation for the bubbles, are
reduced to an ordinary differential equation system along the axis and solved using a fourth-order Runge-Kutta method. The study
examines the effects of temperature and inlet void fraction on the dimensionless bubble radius, the dimensionless fluid velocity,
spatial oscillation frequency, and the instability threshold. Results show that, at fixed inlet void fraction, increasing temperature
leads to larger maximum bubble radii and lower spatial oscillation frequencies; in other words, oscillation cycles become more
stretched and the system responds more slowly. Furthermore, by increasing the temperature from 20°C to 50°C, the critical bubble
radius increases by about 17% and 12% for the f = 0.9 and B = 0.5 cases, respectively. This variation is approximately linear with
temperature.

Keywords: Venturi, oscillation frequency, bubble, temperature, tow-phase flow, instability threshold.
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