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Rudder ......... Stereotypes

Rudder will work only behind a propeller

Rudder is different from a sail on the deck while the shape is
Rudder never generate thrust force to push the ship forward
Main function of rudder is to change the ship direction

The ship with excellent turning ability is a good ship

ilar

Steering gears and rudders: is it time to retrofit your vessel
Date: Wednesday 2 June - Time: 14:00-14:45 BST 2021
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Tacking operation of yacht

Working as a sail in obllque wind

Yawing condition (Rolling condition is the same)
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6th International Symposium on Marine Propulsors , 30th May 2017, Rome, Italy
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Figure 2 Virtuous Circle of
Gate Rudder System (Calm Sea)

Sasaki (2018)

Vs kts



@
o

CNR 6m model

SHIP 3 SHIP 5 SHIP 6 SHlP 8 (GaterS) Required propeller thrust(N) o

Lo | ExXisting rudder oo

60

30%

50 25%

Reduction ratio .,

a0

30 15%

‘a' IE@ 20 \ “ 10%
) . B - 10 | / . 5%
Ship type General Cargo General Cargo o | Gate rudder i

Built year 2017 2020 2020 ’ ' ’ ’ a -
Sister ship Sakura (2016) Replaced ship Shinko maru(2016) GR thrust index
Hull Form Existing New Existing
. - L. . 25%
Engine Existing Existing Similar
FOC save 22% (voyage data) 33% (owner’s claim)  16% (voyage data)

Model test results

Voyage data is recorded by the same monitoring system

20%

Conventional

Propeller 15%
|

. = 10% -
. -

\ r

> ' . i 5%

- L.\

- s d
0% :
SHIP1 SHIP2 SHP3 SHIP4 SHIPS SHIP6 SHIP7 SHIP8 SHIP9 SHIP 10 SHIP 11

Single rudder behind a propeller Twin rudders aside of a propeller
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6th International Symposium on Marine Propulsors , 30th May 2017, Rome, Italy
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Propeller SHIGENOBU
with Gate Rudder (0°)
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: Customer GATERS
J:FIJ Test No 8746
I I I %:l: Test Date 07.10.2021
Raynolds No Rrgzn = 954E.06

Water Tempe rature 19.80 ~C

No. of Prop. Rev. 14.00 Vs
Mocdel Scale

3LICPROP\WPPW PPasss.
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— — Rnduring Propulsion Test
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Fuel Consumption (Liter)/ ton-mile
P westbound

RINA Full scale ship performance online conference 10-11Feb.2021
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Shigenobu
13.61 kts
- 2,469 kKW
10.54 Ton/mile at 14kts

Departure: 10/02/2018 — 14:00
Arrival: 11/02/2018 — 22:00
Hachinohe - Yokohama

Sakura

12.06 kts

2,660 kW

19.45 Ton/mile at 14kts

Departure: 10/02/2018 - 15:00
Arrival: 11/02/2018 — 18:00
Tomakomai - Ishinomaki

17 % &1k




Shigenobu

13.65 kts

2,313 kW

8.27 Ton/mile at 14kts

Departure: 13/02/2018 — 11:00
Arrival: 15/02/2018 — 04:00
Yokohama - Tomakomai

~ W
Sakura

13.54 kts
2,680 kW
13.78 Ton/mile at 14kts

Departure: 7/02/2018 — 22:00
Arrival: 09/02/2018 — 15:00
Yokohama - Tomakomai

18% &1t
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Shigenobu
13.80 kts
2,336 kKW
9.70 Ton/mile at 14kts

Departure: 12/03/2018 - 17:35
Arrival: 14/03/2018 - 01:00
Hachinohe - Tokyo

Lhangjin

12.08 kts
2,521 kW
21.43 Ton/mile at 14kts

Departure: 04/03/2018 - 20:15
Arrival: 06/03/2018 — 08:00
Hachinohe - Tokyo
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Running hours |Ship Speed Ship Speed ShipSpeedLO
] ] ] | ] ] ] ] _IRd| Distanceld| i Miles_mapld| Distance_majkd (min) M calculated M RecDistance |d|
2020/10/31  0:00:11 35.6249 139.7921 290* 0 17 410.9 1646.4 6794.7 9037542 115387.1 0.3 0.3 114 1.14 5.00 13.73 3.60 7.06
2020/10/31  0:05:11  35.625 139.7921 0 0 0 410.9 1646.4 6794.7 9037542 115387.1 0.3 1 0.01 0.01 5.00 0.07 12.00 0.04
2020/10/31  0:10:11 35.6249 139.7921 0 0 0 410.9 1646.4 6794.7 9037542 115387.1 0.3 1 0.01 0.01 5.00 0.07 12.00 0.04
2020/10/31  0:15:11 35.6249 139.7921 0 0 0 410.9 1646.4 6794.7 9037542 115387.1 0.3 1 0.00 0.00 5.00 0.00 12.00 0.00
2020/10/31  0:20:11  35.625 139.7921 0 0 0 410.9 1646.4 6794.7 9037542 115387.1 0.3 1 0.01 0.01 5.00 0.07 12.00 0.04
2020/10/31  0:25:11 35.6249 139.7921 0 0 0 410.9 1646.4 6794.7 9037542 115387.1 0.3 1 0.01 0.01 5.00 0.07 12.00 0.04
2020/10/31  0:30:11  35.625 139.7921 0 0 0 410.9 1646.4 6794.7 9037542 115387.1 0.3 1 0.01 0.01 5.00 0.07 12.00 0.04
2020/10/31  0:35:11  35.625 139.7921 0 0 0 410.9 1646.4 6794.7 9037542 115387.1 0.3 1 0.00 0.00 5.00 0.00 12.00 0.00
2020/10/31  0:40:11  35.625 139.7921 0 0 0 410.9 1646.4 6794.7 9037542 115387.1 0.3 1 0.00 0.00 5.00 0.00 12.00 0.00
2020/10/31  0:45:11  35.625 139.7921 0 0 0 410.9 1646.4 6794.7 9037542 115387.1 0.3 1 0.00 0.00 5.00 0.00 12.00 0.00
2020/10/31  0:50:11 35.6249 139.7921 0 0 0 410.9 1646.4 6794.7 9037542 115387.1 0.3 1 0.01 0.01 5.00 0.07 12.00 0.04
2020/10/31  0:55:11 35.625 139.7921 0 0 0 410.9 1646.4 6794.7 9037542 115387.1 0.3 1 0.01 0.01 5.00 0.07 12.00 0.04
2020/10/31  1:00:11 35.6249 139.7921 0 0 0 410.9 T T ’/ N - _;\Z _ T o i 0.01 0.01 5.00 0.07 12.00 0.04
2020/10/31  1:05:11  35.625 139.7921 0 0 0 410.9 5 7] Faﬁ (- é: {,\_ ﬁ jj 0.01 0.01 5.00 0.07 12.00 0.04
2020/10/31  1:10:11 35.6249 139.7921 0 0 0 410.9 S N S o - - 0.01 0.01 5.00 0.07 12.00 0.04
2020/10/31  1:15:11 35.6249 139.7921 0 0 0 410.9 1646.4 6794.7 9037542 115387.1 0.3 1 0.00 0.00 5.00 0.00 12.00 0.00
2020/10/31  1:20:11  35.625 139.792 0 0 0 410.9 1646.4 6794.7 9037542 115387.1 0.3 1 0.01 0.01 5.00 0.09 12.00 0.05
2020/10/31  1:25:11 35.6249 139.7921 0 0 0 410.9 1646.4 6794.7 9037542 115387.1 0.3 1 0.01 0.01 5.00 0.09 12.00 0.05
2020/10/31  1:30:11 35.6249 139.792 0 0 0 410.9 1646.4 6794.7 9037542 115387.1 0.3 1 0.00 0.00 5.00 0.06 12.00 0.03
2020/10/31  1:35:11 35.625 139.792 0 0 0 410.9 1646.4 6794.7 9037542 115387.1 0.3 1 0.01 0.01 5.00 0.07 12.00 0.04
2020/10/31  1:40:11 35.6249 139.7921 0 0 0 410.9 1646.4 6794.7 9037542 115387.1 0.3 1 0.01 0.01 5.00 0.09 12.00 0.05
2020/10/31  1:45:11 35.6249 139.792 0 0 0 410.9 1646.4 6794.7 9037542 115387.1 0.3 1 0.00 0.00 5.00 0.06 12.00 0.03
2020/10/31  1:50:11 35.6249 139.7921 0 0 0 410.9 1646.4 6794.7 9037542 115387.1 0.3 1 0.00 0.00 5.00 0.06 12.00 0.03
2020/10/31  1:55:11 35.6249 139.7921 0 0 0 410.9 1646.4 6794.7 9037542 115387.1 0.3 1 0.00 0.00 5.00 0.00 12.00 0.00
2020/10/31  2:00:11  35.625 139.792 0 0 0 410.9 1646.4 6794.7 9037542 115387.1 0.3 1 0.01 0.01 5.00 0.09 12.00 0.05
2020/10/31  2:05:11 35.625 139.7921 0 0 0 410.9 1646.4 6794.7 9037542 115387.1 0.3 1 0.00 0.00 5.00 0.06 12.00 0.03
2020/10/31  2:10:11 35.6249 139.7921 0 0 0 410.9 1646.4 6794.7 9037542 115387.1 0.3 1 0.01 0.01 5.00 0.07 12.00 0.04
2020/10/31  2:15:11  35.6249 139.7921 0 0 0 410.9 1646.4 6794.7 9037542 115387.1 0.3 1 0.00 0.00 5.00 0.00 12.00 0.00
2020/10/31  2:20:11  35.6249 139.7921 0 0 0 410.9 1646.4 6794.7 9037542 115387.1 0.3 1 0.00 0.00 5.00 0.00 12.00 0.00
2020/10/31  2:25:11 35.6249 139.7921 0 0 0 410.9 1646.4 6794.7 9037542 115387.1 0.3 1 0.00 0.00 5.00 0.00 12.00 0.00
2020/10/31  2:30:11  35.625 139.7921 0 0 0 410.9 1646.4 6794.7 9037542 115387.1 0.3 1 0.01 0.01 5.00 0.07 12.00 0.04
2020/10/31  2:35:11 35.6249 139.792 0 0 0 410.9 1646.4 6794.7 9037542 115387.1 0.3 1 0.01 0.01 5.00 0.09 12.00 0.05
2020/10/31  2:40:11  35.625 139.7921 0 0 0 410.9 1646.4 6794.7 9037542 115387.1 0.3 1 0.01 0.01 5.00 0.09 12.00 0.05

FEER  IEER KRR &N EATERRE




FLBOH SRR

LS WA

H KOREA
Daequ *Pohang

Ulsan

Busan

NS

Viadivostok

ITH KOREA

Paochean
s

hiniche o

20U

ITH KOREA
Daggu O pr_,hanq

AN Ty onig

Ulisan

Busan

iu

bbing
€ 2021 AutoNavi

& 2021 Autoavi




TN

(1) BEHEEZE (L/MILE) THE

(2) teBOSSRMMOFHEEEERSEICRE
(3) BSIRMOFMEZLLIER & LB

A —HRfE] CO LR EhiE

(5) A D DE—EA S NIL. TNDEER

* 2 00RPM—-2 6 5RPM

VR
D~

N—r
|

25-130  130-135  135-140




-

1
3
“
I
I
1
I
I
|
1
:




20
2016/4/1 2016/10/1 2017/4/2 2017/10/2 2018/4/3 2018/10/3 2019/4/4 2019/10/4 2020/4/4 2020/10/4 2021/4/5 2021/10/5 2022/4/6




Liter/mile (corrected at 65% MCR)

!
1

i 2

B SRR

Conventional rudder. ~°
a8 T a0

" Dock

5

3/31/2016 3/31/2017 3/31/2018 3/31/2019 3/30/2020 3/30/2021 3/30/2022

Liter/mile (corrected at 65% MCR)

FRPISAL

Gate rudder

L/

FOC [L/mile] (65%MCR)

5
3/31/2016 3/31/2017 3/31/2018 3/31/2019 3/30/2020 3/30/2021 3/30/2022
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Liter/mile (corrected at 65% MCR)
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Integrated Liter/mile
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Resistance and propulsion tests on ¢c2629 model (e1684)

M ' WA FER (Towing Tank)
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FULL LOAD ballasting operation concluded: 2646 kg on
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