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ABSTRACT

In this study our aim is to quantify the time-dependent  bers from 7.4x 102 to 1.1x10° and non-dimensional
forces acting on an accelerating body to understand  acceleration(A*) from 8.5x10~4 to 19.

the hydrodynamic forces acting on a swimmer’s arm

during a typical stroke. Previous work by Fernando

et al.(2020) and Reijtenbagh et al.(2022) have shown

conventional linear added mass alone does not make [ 10e01

up the gap between quasi-steady forces and the mea- ‘

sured forces for an accelerating bluff body. This sug- —005 8
gests added mass has a time dependency or there is an b
additional acceleration-dependent force. —0 -~
In this work, a flat plate accelerating perpendicular Q@
to its surface is simulated using a boundary data im- — 005 3
mersion method with an iLES solver in a 3D do- .

main. These simulations explore and quantify the l 10601

acceleration-dependent forces for a wide range of
accelerations and Reynolds numbers. Accelerating

Figure 1: Starting vortices being shed from an acceleratin
from rest we explore a range of final Reynolds num- £ g g &

plate.

Our results characterize the relationships which define the scaling of these acceleration-dependent forces. The
goal is to use these scaling definitions to model the forces on any accelerating bluff body, supplementing
quasi-steady analysis techniques and potential flow considerations for a range of applications for more accurate
results.
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