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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 Ocean 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 exiending from the inlet 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

¥ Keywords: Surface piercing propeller in tunnel(=H2AES BHY ZZH2{), Model test(2& Al
==

&), Circulation water channel (8/F4=X), Guide vane(

1. N2 A g FEAL SO EINDF YW A2 DB
SEtoll 201 ST A= AEHES BI| R

22 BIIBSH MRS FIAAHOR 401 Ol M2 SSHEe AUNoZ we §8 12D
EY BY ZREADL AOCD ACL LY T DRI M2 UBRS JHIEIOIE & SOl
2= D2 AW Al JHIEIOIE 2aol @E choZz XIMEID UCH Olol W2t Yoz

-

HE 210l ERY FRls ZBESSO0ILL & =
Yag: 20054 128 79, S0 20061 48 9 FIZS Z2EY S0l ABHN RO
t+ WAl A shlee@inha.ac.kr, 032-860-8812 4Lt 0|S E£8F 40KisOlAIe] =2 =& [}

12



0x

=]

4=, 0l

0>

HdsE 2 4s0l stHE JKLD JCHeHNE
2002). 43 ==Y T 2BI2{(Surface Piercing
propeller, Olat SPP)= b &4 AEHUIA =SS0l
I DZ2Ep EHH0
20/ SHHIEI0lIE gl 80| 20 DS D
BI9 &2 40KtsOlatel MEHUIM AFZO0l S0LID U
& FMIOICH

2Lt SPPE AMEE
TEMI S, GHAFAYERON (T
g ZZEp9 & 20|
I =20 858 =

a
10

02

=g m
o2
a

un i oY

e Ho 10

0 0N rx
m J

= on

2 j0 M

& 0x
Qﬂ
\J

Ol

3

bl
oA
>

12

]
t0
o
=
o
._(_'_'1_

eS| b

Jdedlt olefst ZBEXIL JIAHE
O SPPJH Eel AZEIXl Zotd
228 20 SPPE AXIAIDI

bl

Q

> 0%
2

Ho

=2

0
pE g
(24
0
i
[al

o]

S
oL |0 o

10
m H
Y

v
ro
021
ﬂ
Ok min OfY

I
20 g U
2t Mote D AUSH

Hydro—Air Drive& Fig.
o1t 28t A3t 0=, |78 SK0A g
SHAl LD QUCH +HASE HE ZZ2Eig =
QHNES g2l 28 &= Impelier HAI SPP
£ AZsiR2 JdlHoja 2 A0 A0 HE
FHoAE B 2A0IE & ES2
ASLR J|ES SPPI} 28t =HZ W36l
2ol HumpR2HOIAE 2Bt F=HE 298 £
UCH (Gary and Van 1992).

HNE =& HANE 37| FLS Sai Ml
HOlE {182 &KX |8 ARt OJXE S
(1999)01l 2UoH =~ =0 80KisOl&S| &2

i
N
|1
ot
1

[
O @ re H

o [0 qE 4> o

0

J]

J

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
model

350mm

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

Diameter | 98 mm Ae/Ao 0.58
Pitch [124.52 mm| Material |Aluminum
Pitch 124 | Rotation | R.H.
ratio
H
. ub 33 mm Blade 4 ea

diameter number
Hub= Super

Propeller 0.34 Section ,D .

. Cavitation
ratio

Fig. 4 Photograph of the model ship
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Fig. 9 Ventilated air cavity pattern for JA=0.6
for partially submerged condition
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