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Numerical Study on Air Layer Drag Reduction of Flat Plate Based
on Euler-Euler Two-Fluid Model

LI Sinian', LI Feidi?, GAO Qidi', WANG Jianhua*', WAN Decheng'
(1. Computational Marine Hydrodynamics Laboratory (CMHL), School of Naval Architecture, Ocean and Civil Engineering,
Shanghai Jiao Tong University, Shanghai 200240, China;
2. Ningbo Pilot Station, Ningbo Dagang Pilotage Co., Ltd., Ningbo 315020, China)

Abstract

This study numerically investigates air layer drag reduction on a flat plate model using the computational
fluid dynamics (CFD) method with the Euler-Euler two-fluid model. The morphology of the air layer in the
air-liquid two-phase flow under different airflow rates and incoming flow velocities is examined. The results
indicate that the Euler-Euler two-fluid model accurately captures the dynamic evolution of the air-liquid
interface, clearly revealing the air layer morphology. The air layer width gradually increases along the
streamwise direction, exhibiting a lateral diffusion angle. The synergistic effect of the air jet velocity and the
free-stream velocity will significantly influence the shape and coverage of the air layer. Within a certain
range, as the air jet velocity increases, the lateral diffusion angle, width, and air holdup of the air layer also
increase. Conversely, increases in the free-stream velocity reduce the diffusion angle, width, and air holdup.
This study provides a feasibility analysis for the application of air layer drag reduction technology to actual

ships.

Key words: air layer drag reduction; numerical simulation; Euler-Euler two-fluid model; air layer

morphology
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