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Fig.1 New Emerson Cavitation Tunnel



single Plate (t>13mm) with sand paper (P20)

RUdderPosition

Fig.2 Propeller and Rudders Set up in the Tunnel
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Table 1 Propeller Dimensions

Diameter (m) 0. 250
Pitch Ratio (0. 7r) 0. 800
Boss Ratio 0.278
Exp. Area Ratio 0. 560
Number of Blades 4

Table 2 Rudders Dimensions

Conv. Rudder

Gate Rudder

Rudder Height (m)

0. 340

0. 246

Mean Chord Length

0. 250

0.110

Rudder Area (m?)

0. 085

0. 067

Fig.3 Predicted Propeller Pressure Pulses

(left: conventional Rudder right: Gate Rudder)

EEL, #EA TR 2B EDOF vy ET—2 3 2O T
LMETHTETHD. BEAOLEORMITAREE L
BEIZOWTENRETNRBTE DN, F'— h T4 —DGA
I, FAUCHIT B & % e b 5.

2.3 EBEELOFIR

BEAELEIC T e XT 2B L, ZOMIcs — MEx i
BT 5L, MOEREREILEDLLRVO TS EIE M
AN b RE AT SIS TE 2 LR, 7rT
DERNZH > - EHEH% T OMREEZ, 1ZIE 70T 0%
AP TBRGICBEITSZENTES,. ZhIF#R:E Lo
AV bBRKREL, SFIERBEREONDS. #lx
X, Fig. 4 OTFEIXY — b7 X —2HIc L DB EL T 2R
LTCWDENR, EX7aRI T R—Fry—DRKEIE2ZD

FEIZLT, EYRBEEENSE-5E, A1, 7axs
TNR—=F ¢ =00k EL L, BN HEET 5 A—/—x
ALy T ANORIGEERLDRLT LIEHETHD. 2ok
AN, BERDFENI I T e RTERBEITX B L) L
W, BRGHE, S ESERTATTNERMEL R D.

BT CTlE, 7' a7 OEEERGIC L K EF RIS 57

¥, PBCF Zhhd &35 S £ & FH = R EE NS S ik
HINTVDN, 2D DEEEONRIL, (ERkfEIZ L - T
DR DES PN TWG Z &, FfER R 8T
BRI HHETHD. = FF =1L, FDOLIRE
TREBICESTHLHFELVETHE LB E XS,
EREICFREHIGH L] & U<, KT E 3 RO/RO R A
L2 E% 4 TR 5.

@ Energy Saving
N g @ Larger Cargo Space
@ Powerful Steering
@ Low Noise & Vibration
C @ Safer Navigation
L]

¢ fm 1<

‘ ] - Large Carge Space
Low noise Enough space
& vibration for ESD.
B powertul =
W manoeuvring u

Fig. 4 Application of Gate Rudder to Conventional Ships
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Fig. 5 Computation Flow of a Design Program of Gate Rudder
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Stern Thrqister Configuration
‘ Gate Rudder Cbnfiguration

Fig.7 Stern Thrusters replaced by Gate Rudder

Fig. 6 High speed large RO/RO vessel



Table 3 Cost Impact of Gate Rudder on Existing Desien..

Stern Thruster Gate Rudder

Required Stern thruster One Steering Gear
Machinery 639kW * 2 sets One Rudder Blade
Others Generator 1400 kW Steering System
Cost Up Abt. M¥100 —_—
Energy Save Slightly Worse 4-5% better
Occupied Very Large Limited
Area

Fig.8 NMRI Large Cavitation Tunnel

Fig.9 Observed Cavitation Pattern (abt.23kts)
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Fig. 10 Effect of Gate Rudder on Propeller Pulses  (23kts)
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Table 4 Advantages of Gate Rudder for Special Vessels..

Shallow Ro/Ro Cruise Vessels
& Beamy vessel Ship with
Ships Sonar etc.
Energy XX X X X
saving
Easy X X X X
berthing
Large X X - -
Payload
Noise & X X X XX
Vibration
Cost - XX XX X
Down
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