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An Experimental Study on the Performance
of a Surface Piercing Propeller in Tunnel

Seong Wook, Jeong” and Seung—-Hee, Lee’
Dept. of Naval Architecture and Qcean Engineering, Inha University”
Abstract

A surface piercing propeller (SPP) in tunnel has been proposed recently as a new
propulsion system for a high speed air cavity ship. The purpose of the present study is to
investigate the characteristics of the SPP in tunnel through a series of model tests. A
model propulsion system is placed on a dummy body made of Acrylics. The tunnel is
divided into two regions by a guide vane extending from the iniet to the center of the
propeller shaft. Air has been supplied from an air nozzle placed at the bottom of the
dummy body and the changes in propeller performances caused by the air flow are
investigated. The measurements are done for open water and in—tunnel conditions, both for
fully and partially submerged propeller. The influence of the guide vane configurations on
the propeller performance is also studied. The experiments are performed at the variable
pressure circulation water channel of Inha University
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Fig. 1 An artistic sketch of an air cavity
ship with hydro-air drive(DKgroup)
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Table 1 Principal dimensions of the tunnel

Length(Loa) 350mm
Breadth(B) 100mm
Propeller diameter(D) 98mm
Inlet length(Ly) 185mm
Height to propeller axis 65mm
Location of Guide vane 10%, 15%
(Lvane from leading edge) of L
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Table 2 Characteristics of the model
propeller

Diameter | 98 mm Ac/Ao 0.58
Pitch 1124.52 mm| Material |Aluminum
Pitch

e 1.24 | Rotation | R.H.
ratio
H
. ub 33 mm Blade 4 ea
diameter number
Hub- Super

Propeller 0.34 Section L,jpe,

. Cavitation
ratio




110

Fig. 5 Photograph of the model ship
(bottom up)
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Fig. 7 Schematic diagram of experimental Setup
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Fig. 8 Variation of SPP submerged height(Hs)
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Fig. 20 Free surface patterns near

propeller planes
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