ISSN: 2476-6909,; Modares Mechanical Engineering. 2025;25(02):65-76.

Development of an Optimized Numerical Model for

Tarbiat Modares
University

Numerical Analysis of Two-Phase Fluid Flow in Vertical
Channel with Variable Flux in Transient Mode

ARTICLE INFO

ABSTRACT

Article Type
Original Research

Authors
Bakhshan Y.%",
Pourjam M.},
Khorshidi ].1

How to cite this article

Bakhshan Y., Pourjam M., Khorshidi
J., Development of an Optimized
Numerical Model for Numerical

Analysis of Two-Phase Fluid Flow in

Vertical Channel with Variable Flux
in Transient Mode. Modares
Mechanical Engineering;
2025;25(02):65-76.

1 Department of Mechanical
Engineering, Hormozgan
University, Bandar Abbas, Iran

*Correspondence
Address: Department of Mechanical
Engineering, Hormozgan

University, Bandar Abbas, Iran.

bakhshan@hormozgan.ac.ir

Article History

Received: December 19, 2024
Accepted: March 24, 2025
ePublished: April 22, 2025

In this research a new fully implicit numerical scheme has been developed for the simulation
of transient two-phase flow in a vertical channel. The development of multi-scale modeling
capabilities through the use of thermal-hydraulic coupled systems and numerical fluid
dynamics methods and the Jacobin-Krylov method has been investigated in this article. Here,
the two-phase mixture of saturated steam and incompressible gas (steam-air mixture) is
considered as a whole and the volume of fluid (VOF) model is used. Also, the RNG k-E
turbulence model is used and the wall boiling phenomenon is modeled with the partitioned
heat flux model. The purpose of this study is to check the validity, accuracy and use of the
developed numerical model. This study also confirms the capability of the developed tool to
predict the impact of such phenomena on system behavior and to record the development of
thermal stratification in a plenum with low mass flow. Comparing our results with the
existing results is applicable for investigating thermohydraulic transients without stability
limitations and the model developed in this research is simpler, more accurate and faster than
other methods.
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