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ABSTRACT

The research discussed in this paper set out to
develop a simulator able to quantitatively predict the
cruising fuel consumption and cruising performance
of an outboard motor used for a small, high-speed
planing boat; the target accuracy for prediction was
within a range of +5%. The research focused on the
fact that the thrust performance of a propeller has a
significant impact on cruising fuel consumption and
cruising performance. In order to evaluate the accuracy
of the fuel consumption and performance simulator,
simulation results were compared with the results of
a full-scale cruising test. This comparison suggested
that the simulator was able to satisfactorily predict the
cruising fuel consumption and cruising performance
of outboard motors. In particular, prediction results
agreed with full-scale measurement results to within a
range of £2.79% (x1.7 km/h) for maximum speeds and
+4.55% for cruising fuel consumption. These results
indicate that the simulator is able to quantitatively
predict the cruising fuel consumption and the cruising
performance of an outboard motor. More importantly,
the results demonstrate that the simulator can be
used to identify optimal propeller specifications and
gear reduction ratios, which have traditionally been
based on experience. It was therefore concluded that
the simulator possesses considerable potential as an
effective tool able to be used in the development
of environmentally friendlier outboard motors with
outstanding cruising fuel economy and cruising
performance.
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Fig. 3 Computational domain for propeller simulation
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Table 1 Principal particulars of computational mesh
for propeller simulations

Propeller diameter D

Outside boundary surfaces D/

Propeller surfaces D/200

1%t height of boundary layer D/1000

Number of boundary layers 15

Growth rate of boundary layers 1.05

Growth rate of volume cells 1.20

Fig. 4 Propeller CAD model (left) and computational
mesh (right)
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Fig. 5 Propeller performance curves compared with
model test results
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Fig. 7 Propeller performance curves compared with
model test results

Table 2 Principal particulars of propellers used in
evaluation of simulator

Propeller | Photo | Diameter | Pitch Gear
name [inch] [inch] re?;ggon

A-1 15.0

A-2 “i 14.7 17.0 2.00
A-3 19.0

: 2.15

B ;ha 16.0 185 2.33

T 2.53

N 1.85

C ﬂ 14.3 15.0 2.15

2.33
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Fig. 8 Small planing boats used in the simulator
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