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The effect of vertical force generated by surface piercing propellers
on hydrodynamic performance of stepped planing crafts

JI Shi—jun, CHANG Liang, JIANG Yi, LI Yao—long, XU Wei—tong
(China Ship Scientific Research Center, Wuxi 214082, China)

Abstract: Surface piercing propellers are one of the preferred propulsion systems for high-speed crafts due to
their favorable features such as no cavitation, low resistance, shallow draft and high efficiency. Since the
propellers often operate in oblique flow with blade emergence, there will be vertical forces generated which
will have an important impact on the hydrodynamic performance of the planing crafts. In this paper, the
effects of vertical force generated by surface piercing propellers on hydrodynamic performance of a stepped
planing craft through numerical and experimental methods were studied. And the cases for planing boat with
different locations of center of gravity were also involved. The results show that the vertical force produced
by surface piercing propellers has a positive effect on the resistance of the planing crafts and that the effect is
related to the longitudinal position of the center of gravity of the planing boat. Consequently, the longitudinal
position of the center of gravity should be adjusted to the stern for planing craft equipped with surface
piercing propellers, and the vertical force of the propellers should not be too large.
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Tab.1 Main parameters of the planing boat
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Tab.2 Main equipments and instruments in the experiment
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Fig.4 Schematic of experimental device
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Fig.8 Comparison between calculation results and experimental results of planing boats with and without vertical force of the

surface piercing propellers
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Fig.10 Results of resistance, pitch and heave for different vertical forces of the surface piercing propellers
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