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Steer to the new era
GATE RUDDER sysTEmM

Completely new concept rudder creating the thrust

The GATE RUDDER® consists of two uniquely shaped
Rudder Propulsion power
rudders placed in parallel either side of the propeller
Dynamic lift
instead of placing behind the propeller, which reduces

resistance of rudder and create thrust to improve

the energy consumption of 14% during the sea trial of the vessel.

This is a completely new type of rudder system developed by new concept. Propeller

Comparatively high energy saving

ADVANTAGE Excellent course keeping and turning performance

Enhance silence

Reduce: resistance of rudder,
MECHANISM

Suppress cavitation, Counter-steering

Crabbing mode made Turn around & Move horizontally Available
SAFETY

Redundancy achieved by one rudder.



ADVANTAGE

A New Energy Saving System
Confirming 14% Energy Saving On Actual Ship

By the speed difference of the stream facing to the duct with unique cross-section surrounding the propeller
create dynamic lift,which is utilized as propulsion power. 14% of less energy consumption during the sea trial
of the real ship and some other superior features were achieved.

3 property was confirmed by comparing with the sister ship

By comparing the data of MV SHIGENOBU | = =
equipped with the Gate Rudder System .
and its sister ship equipped with a flap

Imoto' Lines noto Lines

ladder, several excellent performances
were confirmed. MV SHIGENOBU with Gate Rudder ==sister ship equipped with a flap rudder

1 Comparatively high energy saving
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2 Excellent course keeping and turning

Spiral test
. | | | T | = - T |
Excellent course keeping - et L
By steering two unsymmetrical rudders at appropriate angle, at a E” {05
lower ship speed the turning circle could be smaller comparing with §
the sister ship with the flap rudder and turn linearly even at small & - i 20_ 8
rudder angle. 2
o
Less than the turning radius required by IMO* — - | |
(Considering the operation in harbor, during the test at a lower ship speed the iz 2 2 = ::;?:rf;’eb;fnqt;::e d::]?r)
turning circle could be smaller comparing with the sister ship with the flap rudder.) 25 i T °
And also, at full speed, the turning circle of the vessel fulfilled the requirement of IMO. Rudder Order[deg]
Turning circle at Maximum Speed - T leat| d f o
urning circle at Maximum Spee rning circle at low speed from stoj
9 p (m)soo | | uming p y ) —— Shigenobu (Gate Rudder)
MO Standard e —— sister ship (flap rudder)
400 : i
7~ ™~ N 200
200 . ¢
\ 1 \\ / 500 400 300 200 SXewm 10 0 300 400 500
3

Inboard Noise reduction Underwater Radiated Noise(URN) reduction
By the equalization effect on the propeller inflow velocity, the Reduced noise levels at high frequencies, which are particularly important for

occurrence of cavitation volume is suppressed and the noise in the URN. Therefore, the influence to the measurement instrument like sonar and
steering gear room could be reduced 5 dB at the same ship speed the marine life could be reduced.

comparing with the sister ship.

180 TITTT
Noise at steering gear room - Underwater Radiated Noise (o B=1 uPa/y/ Hz@1m)
\ Vo
160 v SN TN
2 \/%‘ 1) I}
150 = == A~ o .:-\: -
= 140 1 1 ] .\:Q’e—‘ 1 H
=) 3kl
130 | | | e \5\"‘% —
o B ok
A | I S I i, \ %
sister ship Shigenobu 110 \
(flap rudder) (Gater Rudder) [ [ ER EERI N~
100
55 —et te [Rudder) 15kt [out bound] |- + - Shi te Rudder)15kt [in bound]
—e— sister ship 15IP( p rudder) [out bound - * - sister ship(flap rudder) [in bound]
80
10 100 1,000 10,000

FREQUENCY (Hz)

Carried out test run of both sister ships with GATE RUDDER® and
flap rudder at the same area and time
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MECHANISM

3 Mechanism of GATE RUDDER® for achieving energy saving

Rudder placed in parallel both sides of the propeller reduce not only the resistance by the rudder,
but also cavitation and toe angle of offset rudder (counter-steering) and these advanced mechanism
affects multiply during the operation of the vessel to achieve fuel (energy) saving.

©OReduce resistance of rudder

Instead of placing behind the propeller, which is conventional construction, by placing two unsymmetrical rudder blades in parallel both sides of the
propeller, reduce resistance of rudder and by the rudder blades create thrust to reduce hull resistance on self-propulsion condition.

conventional rudders Gate Rudder

Rudd:e'r C

@ Suppress cavitation

Since GATE RUDDER® SYSTEM could create thrust, necessary thrust of propeller (to make same ship’s speed) could be reduced and cavitation could also
be reduced, Further more by rectifying the stream facing to the propeller, the occurrence of cavitation is suppressed. Furthermore, since speed of the
stream facing to the propeller is also rectified, torque nonuniformity is reduced to improve fuel consumption of main engine.
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©Reduce counter-steering 1y SWay of Bow .
During the operation in the ocean, it has turned out that there 242 | Shigenobu(Gate Rudder) 5y
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SAFETY

Create High safety operation

GATERUDDER®SYSTEM create excellent safety
Location of the rudder blades on crabbing mode made turn around at a point and move horizontally available.

Crabbing mode made Turn around & Move horizontally
By crabbing mode of GATE RUDDER®, one of standard modes, which two rudder blades are turned behind the propeller, vessel could be turned around on
the spot and also move horizontally. If vessel operate bow thruster together with crabbing mode, it is easier to birthing and unberthing in the harbor.

Turn around at a point Move horizontally

Location of the rudder blades on crabbing mode

Vessel could be operated with only one rudder blade working
Even if one side of rudder is out of order, vessel could turn around
even with only one rudder blade working normally.

Tumlng to starboard only by starboard side rudder

Structural design considering safety

In order to have safe and appro-
priate structure, FEM* is applied

for the calculation. the strength CI NI(
calculation of the rudder (rudder ass
Turning to starboard only by port side rudder

Turning to port only by starboard side rudder

blade and rudder stock) hasbeen A P P R O V E D
approved by Class NK.

*Finite Element Method
Tumlng to port only by port side rudder

Turning test of MV SHINKO installed GATE RUDDER® (working one rudder blade only)

*By newly dedicated Auto pilot, the vessel equipped
GATE RUDDER@ could be maneuvered in the same

way as other vessels with ordinary rudder

Auto pilot (dedicated by Tokyo Keiki Inc.) controls two rudder blades to have

best performance of the vessel operation.

The crew of the vessel (installed GATE RUDDER@) can operate the vessel

without any special feeling because of two rudder blades to reduce the stress-

of the crew. Auto pilot PR-9000-GT specially dedicated for
GATE RUDDER@ SYSTEM

@To optimize rudder angle of GATE RUDDER
@Dial switch for the crabbing mode is applicable




Total engineering for

GATE RUDDER’ SYSTEM

In order to optimize the vessel’s performance, GATE RUDDER® SYSTEM should integrate
GATE RUDDER®, Auto pilot with customized algorithm, steering gear, propeller
(either CPP or FPP) and its shafting by total engineering.

Autopilot

i
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