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Fig. 4 Vertical profile of radiation stress
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Study of Radiation Stress Theories Based on Numerical Wave Flume

LI Shuo, LI Rui, and GUAN Changlong
(1. College of Oceanic and Atmosphere Sciences, Ocean University of China, Qingdao 266100, China;
2. North China Sea Marine Forecasting Center of State Oceanic Administration,
Qingdao 266100, China)

Abstract: There exist several theories about the vertical profile of wave radiation stress, and the verifi-
cation of these theories is seldom done. In the present paper, an idealized numerical wave flume is es-
tablished based on Computational Fluid Dynamics (CFD) software FLUENT, upon which the linear
waves are simulated. The results show that the proposed numerical wave tank is effective in simulation.
The vertical structure of wave radiation stress is studied and it is concluded that the radiation stress in
surface experiences a dramatic change due to wave action. It is shown that the integration of radiation
stress in surface region is discontinuous with that within fluid. The validity of the above-mentioned the-
ories is tested in experiments with different incident waves on the basis of linear wave theory. The com-
parison between numerical outcome and theoretical ones is conducted and it is shown that the validity of
theories depends on both wave type and calculation region.

Key words: ocean wave; radiation stress; numerical wave flume



