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Abstract

This paper contains a new approach to blade section design method for marine propellers.
The hydrodynamic characteristics of 2-D section are highly influenced by its geometrical
parameters ie., thickness and camber distributions and leading edge radius etc. To consider
fully turbulent flow field near 2-D section, the finite volume method with k- e turbulent model
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which solve Reynolds time averaged Navier-Stokes(RANS) equation is applied. In this study,
O-type grid system that can provide many calculation points on blade surface is used. The
results were compared with those of the experiment of NACA0012 to confirm the accuracy of

the developed codes.

The goal of this study is the development of a blade section with high efficiency and low
drag. To achieve this, we carried out the tests of lift, drag and cavitation characteristics in
cavitation tunnel. The results of experiment were compared with numencal results in order to
validate the proposed blades design method. By comparing the numerical results with the
experiments, we found that the new blade section, KH28 allows superior performance in
efficiency and cavitation avoidance characteristics. We further investigated the blade section
design method and an application study of this section, KH28 to apply to the marine propeller.
In order to improve the accuracy of numerical results on prediction of lift and drag, we
conclude here that the 2-layer boundary model must be used
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Table 1. Geometrical characteristics of foil models
item| thickness | camber . position
foil ident. form form CR - i remark

KH13 NACA | NACAB6E | a=0.8| 0.58 | 0.45 [ 0.50 Target foil

KH25A | EPO8 EPO8 EPO8 | 0.58 { 0.40 | 0.58 Good performance confirmed by CFD

KH25B | EPO8 EPO8 EPO8 | 0.62 | 0.40 | 0.88 | Leading edge is correctly manufactured

KH26 EP09 EP08 EPOY | 0.58 | 0.45 | 0.58 [Mod. KH13 thick. & Mod. KH25 camber

KH27 EP11 EPO8 a=0.81] 058 | 0.45 | 0.58 [Same KH25 thick. with a=0.8 mean line

KH28 EP12 EP12 EP12 | 0.62 | 0.40 | 0.56 |Mod. KH25 thick. & Mod. KH25 camber
Slightly mod. KH26 thick. &

KH29 EP13 EP13 EP13 | 0.60 | 0.45 | 0.57 mod. KH26+KH27 camber

* | eading edge radius, CR = ﬂc'—‘a/(t—c"“"i)2
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