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Development of ?erfomach evaluation method for energu saving devices of a ship
using boundary layer Similarity model
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The new method has been developed which enables the propulsive performance
evaluation of energy saving devices of an actual ship by using model test. In order to overcome the
difficulty associated with the scale effect of the boundary layer thickness between full-scale and
model scale-ships, a special model called the Boundary Layer Similarity model (BLS) was conceived.
The model is designed to reproduce the aft-part of a ship only and to have the same boundary layer
thickness ratio as an actual ship. Using this model, it is possible to achieve the geometrical
similarity and the hydrodynamic similarity for the performance evaluation at the same time.
Simulations by Computational Fluid Dynamics are applied to assess the flow fields and the propulsive

performance of an energy saving device for the usual model ship, full-scale ship and the BLS. It
turned out that the results of the BLS are in good accordance with the full-scale results and the
validity of the new method was confirmed.
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Lypp[m] 10 320
U[m] 1.41 7.97
By [m] 1.81 58.0
D[m] 0.94 30.0
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FEH(BLS)

Lyp[m] 3.0

U[m] 1.41

D[m] 0.94

T[m] 0.63
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Model Full BLS

R, 1.23x107 | 2.15x10° | 1.23 x 107
BFH 9,591,808 | 9,953,280 2,150,400
BUMEFRIFE | 51x107° | 1.7x1078 | 3.0x 107
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Model Full BLS
w/o fin 0.66396 0.77440 0.75761
with/ fin 0.66161 0.76785 0.75448
WER 0.354% 0.846% 0.413%
8
X w_x=80
Full Model BLS

BLS Full

Model
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Model Full BLS
1-t w/ofin 0.8294 0.8284 0.8367
1 -t with/ fin 0.8245 0.8314 0.8325
1-wr w/ofin 0.6349 0.7521 0.7160
1 — wy with/ fin 0.6346 0.7508 0.7195
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