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Swimming efficiency and flow field around fish in school
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Computational fluid dynamics analysis was carried out using the formulated
swimming motion to determine the fluid force acting on the fish body model with real fish swimming
motion. The swimming efficiency of the fish model under parallel swimming was obtained from the
calculated surrounding fluid force and compared for different neighboring distances. The flow field
around the fish model was also examined. The swimming efficiency of two fish models swimming
parallelly was improved by approximately 10% when they were separated by a distance of 0.4L, where L

is the total length of the model. In addition, the flow field behind the fish body was examined
under both inphase and antiphase conditions and at inter-individual distances of 0.8L and 1.2L. The
apparent flow speed in the distance range of 0.5-2.0L from the midpoint of the snouts of the two
individuals was lower than the swimming speed.
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