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FRICTION-FREE BEARING
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NIPPON KAIJI KYOKAI

TYPE APPROVAL CERTIFICATE

Certificate No. TA10518M

This is to certify that the undemnoted products have been approved in accordance with the
relevant requirements of “Rules for the Survey and Construction of Steel Ships” and “Guidance
for the Approval and Type Approval of Materials and Equipment for Marine Use”.

This certificate is issued to
Manufacturer: MIKASA CORPORATION
Product description Friction Free Bearing (FFB)
Type designation: Type F, T and S
Approval No.: 96FF003B
Valid until: 4 January 2016

This approval is conditional upon the followings:

1. The propeller shaft diameter at the bearing part is not to be more than 1000 mm.

2. The aftmost bearing length is not to be less than 2 times the actual diameter of the propeller
shaft at the bearing part.

3. The average bearing surface pressure is not to exceed 0.6 N/mm®.

4. The local bearing surface pressure is not to exceed 2.0 N/mm®.

5. The bearings are to be fitted in accordance with the manufacture’s recommendations in
compliance with all applicable Rules of the Society.
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*
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T731-3362 [LETREILXLZERTAM 1 Bt TEL:082-810-3930 FAX:082-837-3947
http://www.mikasa-industry.com/
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B Eco-Stator
SA\IE FllEl OILCONSUMPTIONBY 3-4%

BIXRAT—R&EEFE TAOXSHAHADRZ—>YFa1—T EIT4~51K
DAT—% (FRATHDORED EELGHRKOLD) = 7aNT# T i
&V ERICHEDRICEYT I RED RN ZFIE L. TESRIFDG0NE
BEATTORIHDKYKREGHNZE LZ TEHREETT,
BIRAT—2DMRIF

- B CHRTld 3~ 4 %otk z t— 7Ltﬁﬁﬁﬂ%??o

- EACRETK Y ROR CHITHORIREICG Y T,

- TARSIANADRNEZERT B1cd. MEDIREHVERK T

TET,
"Eco-Stator” is one of pre-swirl type of energy saving devices
installed in front of propeller, which has four or five stator
fins fixed radially around the stern tube above the lower
position of propeller shaft. "Eco-Stator” works to rectify the flow close to stern end and control the
inflow into the propeller to anti propeller turning direction to enhance the propeller thrust in keeping
the propeller rotational speed.
The main effects of "Eco-Stator” on the performance are followings.
/ Fuel oil consumption is reduced by 3 - 4% in keeping same speed.
/ Ship speed is increased in keeping the same output power.
/ Ship stern vibration is alleviated due to rectified inflow into propeller.

B Eco Device's Idea

TORSEEDEERERDTHET et |
FEBIZ 100 FEUEFHSERENTE e
Flilc, BIRRXT—ZXZone TICE
TETLRAT—)VRETIXEBICHE
TNET, TARSHIAICEIRAT
—REBET BT ET. TANIITH

|
|
|
|
|
|
|

|
|
|
BomE R ERET, e Zone3 ZIone2 Zonel
Energy saving device to reduce the = ——— s = by J.S.Carlton

rotational flow behind propeller Zone 1 : FRGAEHUER .
Hull resistance reduction

AT EAaNZZxRL 7aXZEA5DE o rmwm/r: ~_.";:’: —
rest am Sehiyf “Hauprpraopetter

has been developed more than 100 ot fhERN DN E

nE o no il Improvement of stern flow
years bgfore.. Eco Stz.ator is O S DB
Categorlzed In pre=swi rl stator, Fig. | Flow direction with contra-propeller aft Recovery of propeller loss
Zone | By adjusting ”ECO_Stator” and ahead of the main propeller Zone 2 : ju&3§ﬁ$®3&§
] ] Improvement of propeller
in front of propeller, the inflow y . efficiency

Dr.Rudolf Wagner,” Retrospective and . s
into propeller is rectified and the prospective view on the development Zone 3 @ JEANTIRKOEMR

: 2 .. of the contra-propeller” Re’coxery of propeller loss
rotational flow behind propeller is B ted at the general meeting of fetEEDHRE

reduced. the German Society of Naval Improvement of rudder
Architects (STG) , 1929 performance
TORZER TAXSHIR TORSETR TORSHELR
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B Design

BIRAT—RIIBELGRMBUKEHEBRD T —2N—IAZEICRFTINE T, BUTMEBEYAEZRETT BIC
& MEBHOBNEZEFTAT 2 EDNBERRARTY, TDdH. 72—, (FIFtERUKEHARZEERE
L. RBLGEUEPAEZRDET,

The main dimensions of Eco-Stator are figure of stator, installing position and setting angle.
These are designed based on the data base accumulated as tank test results and full scale sea
trial. CFD is also a strong tool for design.

» CFD

(FEtEICK U MBIHDHERD T Z TR LE T, HFRAMICEDEEIRRAT —ZOEIUBERUAES
FEtLET,

The flow field around stern can be estimated using CFD tool. Especially the flow direction on
the section of installing position or propeller plane is applied to design.

TAXTE CHATNEHERAHBICEDEE IR R T — X DB
BENMUAEZHRTLET, e AIXRT—2Z&&ELCEMA
BRERmEL. TOMRZHIRLET,

Angle and the setting position of the Eco-Stator are
designed based on the wake distribution measured by the
propeller plane using model ship. We also conduct the self-
propulsion test by mounting the Eco-Stator, to make sure the
effect. The gain of Eco-Stator is confirmed by self-
propulsion test.

Self-Propulsion

11 Energy-saving Effect
8%
1 I I 7% —SCANTLING
i &% —DESIGN FULL
E ——nR (w/o) i
e -~ 1t (wfo) £
5‘ ___________________ - 1-wt (w/o) E 4%
¥ —_—
a7 ——nR [with) 0 o3y
________--1-:(w|th] 2%
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B» Manufacturing Process

BIXRT—ARF, BERBOLOEARETLS (RBEEKXRT) THEERETHD
BELEBANEMELTCWVET, BEIRRT—REREIETEEINET,
Eco-Stator is manufactured by skillfull workers qualified person for rulling,
bending and welding at designated Shop (SHINKO SANGYO CO., LTD. ).

Eco-Stator is made of the following steps.

=

@ #iFmI
Bending

® BERUESERERE
Welding and Pl

G BERUVESERERE
Welding and PI




B Install Process

ORBBDEEER The Construction of the Scaffold

BEHNEIRXRAT —RZET AIEFICE SRR, X—H—&F
I EEZIT > TLREL,

Required some meeting for matters concerning scaffold planks
and frames, to avoid the difficult to install Eco-Stator.

-

T—V%RAWTAT—20BAE LRV AZRELTRGLET, 1BZRAT 2DICHELGRREIE. 3009~1
KETRE T,

Eco-Stator is attached by adjusting the angle and the setting position using a special gauge.

It takes about 30 minutes to one hour to attach one Stator.

@& Welding

BT SHICABRRAORE TERMNANEDLSGWVL DI, LM TRELE T, B
BT#%, @RIIBELISA 2V 2—THETE T, AT —2DEEFHE. Fvy
AREK, 70Ov 78R\ D TERE TEX T,

The Stator is supported to keep the design qualities under manufacturing.
Eco-Stator is installed at any time during the production block or docking.
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B» Performance

BIRAT—ZEENRICBVTDRIGER. MMERZHITT S LT BEIRAT—ZOMRZERIAT AT
EDTEET,
The effective performance by Eco-Stator can be verified by Ablog analysis or sea trial.

» Full Scale Sea Trial

Some points should be paid attention to verification of sea trial for new building ship and
retrofit ship.

" ShipKind | 47T Tanker | 74761 Coment | 24 bl Carr
61.8 65.0 149.8
. B(m) | 10.0 11.5 24.0
\ 45 431 13.8
E 736 1177 5180
‘ Reftrofit Reftrofit New building

499GT Tanker 749GT Cement 24K Bulk Carrier
Power Curve Pawer Curve ) Powgr Curve
* —— wifRout Eco-S. " [—— without Eco-S. . —— Prop. Design with Eco-S.
——  with Eco-S. | SeaTrial with /,e:"o_—S.
800 | =
ig %350&
400 2000
e 5 0 " 12 1 o 1 " 1 L b 12 13 " 15 It
SPEED (Krat) SPEED (knat) Spaad (Knots)

ARFEOTNEGERICIE. A - TOXRSOHEERENIENT T, BIEMICEE TSI LT ALRERN
T3~4%EEENMERLE T, e, FEMSICEET B EEIE. BIRRT—R2OEERER LT
ANTSHRAZT 54, FRICEEZENTE A,

Roughness of hull and propeller surface is included in the sea trial results. In case of retrofit
the requrired output is reduced by 3-4%. In new building the propeller is designed including the
effect, them no attention should be paid to the propeller speed.

[ )
p Ablog analysis
rcomien

| ©SPEED(w/0 Eco-S) + SPEED(with Eco-S)
Lpp (m) 66.5 | OFOC(L/hYw/o Eco-S) BFOC(L/hXwith Eco-S)

B (m) 12.5 ) Lol | e, et Le i
5.5 AL . 5 i T S
MCR (kW) 1765 E o :
Ship age Retrofit ) . P9 @ &P o g oef f?hct% i .
BIXRT—R2EEEREDN|og7T —2 & LT 5 0l | -

&\ ﬁ*%go)ﬁj]z‘%%ﬂb\3~4%1&;ﬁb§53—0 e 6/6 /26 9/14 '11/3' 12/23 211 41 5/21
The reduction of required power 3-4% is =
achieved by comparing fuel oil consumption.
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B Q& A

Q1. BEREENT X MNRETHRIESIH?

How is the effect of Eco-Stator in the condition of full load and ballast?
Al. MEICKVESBENH S

It"s dependent on the hull shape.

Q2. EMPACOEIYIIITDERIL?

How much is the cost to install in a yard?
A2. BFEOBIBELGD

It"s dependent on the client.

Q3. BIFMICEBEDRE. AZ2—2VF1— T \DBETH\DHRZEITH DD ?
How is the welding effect on the stern tube of propeller shaft?

A 3. SETOEREHLHSEWN
No matter on the welding thermal effect.

Q4. HEt. WEICEDEEDREOLLHLBH ?

How long is it to take the design and manufacturing?
Ad. K248

It takes about two months.

Q5. et MR HERICHLTEDL S ERADH A SNBDH ?
How is the quarantee for the design and material?

A 5. (LASSMEIDfER. BEFEEZEDIEM. (LASSONEAGES. AZERICEATACLAS SKHE
The material approved by class is used, approval documents by class are made.

Q6. EMATCORMIFICEDKSBZENEZAS5NDD ?

How is the support by designer in installing at a yard?
A 6. EYHIEBEDHA. B AHIFEBREDIKE

A superviser is dispatched to the yard.

Q7. MEEFRIDKEEN LT EDEKIGFEDLT FNARAENBH?
What kind of method to verify the effect on the performance is adviced?

A7. BLMICKBRRTA. EHERROFEGREM. MMEE (Ablog) BT, KIBHER
The prediction of performance with Eco-Stator is made by similar ships, sea trial, Ablog analysis
and tank test.
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