2.20 Marine Hydrodynamics Recitation 11 December 14, 2011

Turbulent Boundary Layer, Model Testing,
Wave Forces

Outline:

e Turbulent Boundary Layer using Von Karman Momentum Integral Method
e Ship Model Testing
e Roughness scaling

e Wave Forces on a body
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2.20 Marine Hydrodynamics Recitation 11 December 14, 2011

A deep water wave of amplitude A and wave number k = 2x /A is incident upon a stationary
long (two-dimensional) square barge of dimension L:

fA | |

(a) Assuming A/L < 1 and kL < 1 and ignoring both viscous and diffraction effects,
calculate the horizontal wave force £, on the barge using a Froude-Krylov approximation.
(b) An alternative approach is to use Morison’s equation and write:

=

le—— A=271/k

_ 2dU(H)
F.r - Caanz At

where dU/dt is the (Eulerian) fluid acceleration at the center of the waterplane (z = y =
0). By comparing the resulting formulas from (a) and (b), find an expression for C), as

a function of the dimensionless parameter kL. What is the asymptotic value of C,, for
EL <17
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