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Abstract

For protection of the thruster against mechanical damage and reduction of tunnel
resistance at ship forward speed, the tunnel grids are normally installed. Some of ship
operators however, have a strong distrust of the protective function of the tunnel grids and
so they do not want to install the protective grids for higher thruster efficiency.

Since the grids should be installed at very close to the side shell as far as possible in
due consideration of flow direction to minimize additional resistance induced by tunnel
openings, it has been too hard and time consuming work to install the grids on the curved
and chamfered tunnel entrances considering its relatively low resistance reduction effect.

DSME (Daewoo Shipbuilding & Marine Engineering Co., Ltd) developed a substituting
device named TG (Tunnel Guides) for bow thruster tunnel grids which is characterized by
higher resistance reduction, higher thruster efficiency and easy to installation. This paper
provides the principle idea of the TG with short history of the development using CFD
calculations and model experiments in MOERI (former KRISO).
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Effect of Tunnel Grids on Thruster Efficiency
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N = (Total Length of Grids)/(Propeller Diameter)

Fig. 1 Thruster efficiency to the tunnel grid
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Medium

Fig. 2 Concept of new grid shape for
minimization of tunnel resistance

Fig. 3 Concept of TG (Tunnel Guides)
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Table 1 Case for resistance comparison study
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8 O O O X X Curve TG

9 O X O X X Curve TG

i0 ] O X X O X Curve

11 o] X X X O Curve

12| O X O O O | Curve

3. CFD A& 21t

Fig. 6, Fig. 7 J&l1 Fig. 82 & dErs0l
st e 219 28 2X LIEHHRA

=2
Table 40l= W20 A= S UH HE 2

2 w‘i‘-iri 31I& 2, PRI UASLZE oM
HHE Mt S28 RS2 2R=E HPR 452
Z RUED YFE NFR FHRN RHE 2
g8 22X gY= S HD, 2uELezE Mg
SOtZ LIEtgS & += AT &8, P20 el
S TG E ZXI6HH =Y 0l 222 20| 25
&0 £3l, scallop 2 Mg 20 &&s St
e ez HIEAJCH

Table 40{ LIEFH HIQF 20| case A8, B7 2 &
? =, TG ¢ scallop &8 Ng8 22 4 2
2 QI JIE 2 A2 S FLH

7,900TEU 2 HL2 JIES OelEgt &asl=

AR 2 Mg 22 SE JIUE = &iCh
B0 &89 220t IDLE 30, H2ARY

' 0! Yes, X: No

Journal of SNAK, Vol. 43, No. 3, June 2006

307

Table 2 Case for resistance comparison study
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Table 4 Comparison of calculated drag
reductions
Case Drag reduction (%)
Al 0.00 [JIZ&]
A2 0.06
A3 0.05
Ad 0.04
A5 0.07
7,900TEU Ao 0.9
A7 0.72
A8 0.80
A9 0.28
A10 0.21
Al1 -0.24 (increase)
A12 0.31
B1 0.00 [JI&E]
B2 0.68
B3 0.21
200k LNGC el 040
B5 0.13
B6 0.84
B7 1.13
B8 0.48
C1 0.00 [JI1€]
2,700TEU c2 0.01
C3 -0.21(increase)
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Fig. 6 Calculated pressure distribution & drag

coefficients (7,900TEU containership)
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Fig. 7 Calculated pressure distribution & drag
coefficients (200k LNGC)
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For Tunnet Tunnel Grids

Fig. 8 Caiculated pressure distribution & drag
coefficients (2,700TEU containership)

Tunne! Guide For Bare Hull

Fig. 10 Tunnel opening models for tests

Table 5 Principal particular of two different object

Fig. 9 Calculated pressure & flow path line (200k ships for modsl experiments (model scale,
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W/o Grids

Original Grids.

Tunnel Guide

Fig. 12 Prepared test models for 2,700TEU
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Test Results -

Bow Thruster Tunnel Opening & Grids(kriso)
200K LLNGC(single)
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Fig. 13 Model test results at design draft for 200k
LNGC (EHP curve)

Table 7 Comparison of required EHP for ship
speed of 19.5 knots (200k LNGC, design draft)®
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Test Results -
Bow Thruster Tunne! Opening & Grids{kriso)
STD2700TEU Containership

19000 T :
————=—-— Bare Hull
Bare Hull - =i Others -

Hole w/D.I +0.80%
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- 21.7 knots

16000

" Vs (knots)

Fig. 14 Model test results at design draft for
2,700TEU containership (EHP curve)

Table 8 Comparison of required EHP for ship
speed of 21.7 knots (2,700TEU, design draft)
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