KEMEL COMPACT Seal
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This manual is produced based on a typical lubrication diagram for stem tube system installed with Type
KEMEL CX & DX seals. For correct understanding and operation of the ship’s system, read this booklet
together with the seal drawing and the piping diagram available in the finished plan.
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[NOTE]
®

Check the seal model (Type CX, DX or AX) and the details

in the seal drawings available in the finished plan.

This manual describes basic operation of stem tube

system based on the typical lubrication diagram. Confirm ~ Malke SUre
correction operation of stem tube system in the ship’s you read the

diagram.

In this booklet, all of water or oil pressures related to stem
tube system are based on the “PRESSURE ABOVE
SHAFT CENTERLINE” unless it is specified.

fo llowing.

To prevent accidents or damage through misuse, caution
symbols are placed appropriately throughout this manual. The table below explains the meaning of each symbol.

/A CAUTION

To realize the full performance of seals, the areas marked with this
symbol should be read carefully and understood.

¢ roLLow

This symbol marks advice that should be followed.

If above symbols are ignored, there is a possibility that personal or physical damage may occur.
Each article applicable to Type CX, DX or AX seals is marked with symbols shown below. Read articles applied to the seal

system installed on the ship.

CX

Applicable to Type CX

DX l AX

Applicable to Type DX Applicable to Type AX

Copyright EAGLE INDUSTRY CO., LTD. The transcription, reproduction, copying or alteration of any part of this manual is

prohibited by law.

The products described in and the contents of this manual are subject to revision at any time without notice.
If you have any queries or suggestions regarding the products described in or the contents of this manual, contact EAGLE

INDUSTRY CO., LTD.



1. STRUCTURE Lox [ ox | &)

The KEMEL COMPACT Seal (Type CX) is composed of AFT seal and FWD seal. AFT seal consists of 3 (three) seal rings
and FWD seal consists of 2 (two) seal rings. A special version of AFT seal, the KEMEL Double Security COMPACT Seal
(Type DX) consists of 4 (four) seal rings. The KEMEL Air Seal (Type AX) has 4 (four) seal rings, as same structure as Type
DX, and fitted with air control unit for the seal system.

KEMEL seal rings have a design of knuckle-shape cross section achieving a higher ability to follow radial movement of
rotating shaft. Seal rings are available in two types of material; FKM-VITON (fluoric rubber) and NBR (nitrile-butadiene
rubber). FKM-VITON seal rings have particularly excellent heat resistant properties. Seal rings have a unique own design in
the shape and material. Therefore, be sure to request KEMEL COMPACT SEALS when you replace seal rings for
maintenance and repair.

1.1 AFT SEAL

The AFT SEAL can be broadly divided into the casing, which is fixed to the hull, and the chrome steel liner, which is fixed to
the propeller hub and rotates with the propeller shaft. The casing is composed of three kinds of metal rings; flange ring,
intermediate ring and cover ring, which are tightened to each other with bolts. Three or four seal rings are assembled
between the metal rings with their pointed ends (lip section) touching the chrome steel liner. The lips are pressed hard
against the rotating liner and maintain a seal effect through water pressure, oil pressure, elasticity of the seal ring and
tightening force of the springs. The seal rings are numbered 1, 2, 3 in order from the propeller. The #1 and #2 seal rings
close out seawater, while the #1 seal ring also has the function of protecting the inside of the stem tube from foreign matter
in the seawater. Lubricant oil in the stem tube is sealed in with the #3 seal ring.
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The Double Security Type DX has an additional construction of the #3S seal ring and the #3 intermediate ring on the Type
CX. The #38S seal ring is a stand-by spare of the #3 seal ring. The #3S seal ring can be immediately brought into service by
valve operation in engine room whenever is necessary. Type AX seal has the same structure as Type DX.
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1.2 FORWARD SEAL (FWD Seal)
The FORWARD SEAL is of similar construction to the AFT Seal except that it is composed of two seal rings. The casing
is fixed to the hull in engine room. The chrome steel liner is tightened with bolts to the split clamp ring mounted to the
propeller shaft. The seal rings are numbered 4 and 5 in order from the stem tube. The #4 seal ring seals the lubricant oil in
the stern tube. The #5 seal ring keeps ail filled in the chamber between the #4 and the #5 seal rings. The same construction
is used on FWD seals of Type CX, DX or AX.
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2. LUBRICATION Lox Jlox ] ax ]

2.1 LUBRICANT OIL

Q]

For selection of stem tube ail, oils listed in “LUBRICANT LIST FOR (N@ . @
STERNTUBE SEALS” are recommended. For compliance with US rule
VGP2013, ois listed in “BIODEGRADABLE OIL (EAL) FOR =
STERNTUBE SEALS” are recommended. Listed oils are compatible to 0 é
seal material confirmed by the tests. The compatibility tests will be made e
on request for lubricant oils not listed. Application of non-compatibility oil OIL A

e

can damage the seal rings causing earlier leakage. Also see notes in page
23. For the latest ail list, please check our website (http:/Amww.kemel.com).

22 oune e

Oil lubrication is made to stem tube bearing, AFT seal chambers and FWD seal chambers. - See typical diagrams of
stem tube piping with Type CXin P 6.

221 Stern Tube Bearing
There are two methods for oiling the stern tube bearing; by a natural circulation without pumps through the gravity
tank or by a forced circulation with pumps. Confirm the ailing system in the ship’s piping diagram for operation. (See
“Air Seal Instruction Manual” for lubrication of Type AX.)

FOLLOW

The ailing pressure to the stem tube, for bearing lubrication, is set higher than seawater pressure by 0.03 —
0.05MPa, applied to shaft center line at fully loaded condition.

CAUTION

In cases where both High and Low level tanks are provided, use High tank in deep draft and Low tank in
shallow draft. Confirm operation of switching over High & Low tanks in the ship’s piping diagram.
CAUTION

For the Low Pressure System, stem tube lubricant oil pressure can be the same or lower than the seawater
pressure (Pst = Psw). Check ship’s piping diagram for the stem tube before use.

> B> @

222 AFT Seal chamber between #3 & #3S seal rings in Type DX & AX seals
Oil lines are provided to AFT seal chamber between the #3 and the 3S seal rings as shown in the diagram below. The
#3 seal ring is put into operation and the #3S seal ring is kept reserved as a stand-by spare while valves “C” and “D”
opened. The #3S seal ring is in operation with “C” and “D” closed. In case the #3 seal ring starts to have oil leakage, the
#3S s.eal ring is activat.ed tc? stop it. This #3/35 il Line (Type DX & AX) Stern Tube
operation enables continuation of ship’s Gravity Tank [~

operation without having immediate repair of #3/ssoitne O A

the seal. Operate the #3 seal ring initially. L PE— B
Confirm valve positions and the numbers in the }T( “B”
ship’s piping diagram.

Valve Valve

“c” “D” Ztern
j m Tube 5
#3in O/«1 #2 #3 #3S ] 2L )

. Opened | Opened .
Operation
#3Sin

Operation
Fully close both “C” & “D” valves to activate the #3S.

Valve operation of “One closed & the other opened” or
“Crack-open” do not activate the #3S.

Closed Closed

Stern Tube Oil Line

#3/3S Qil Line uD"



223 AFT Seal chambers between #2 & #3, #1 & #2 sealing rings

Depending on the specification, there are two method of oiling to #2/3 seal chamber either via oil pipe line from engine
room or without oil pipe line. Confirm the system in ship’s piping diagram. There is no oil pipe to #1/2 seal chamber.

FOLLOW

o

In case of no oil piping from engine room to AFT seal chamber between the #2 & #3 seal rings

Feed lubricant oil during dry-docking to #1/2 and #2/3 seal chambers through the oiling holes on the #1 and

#2 intermediate rings. Replace oil in chambers at each dry-docking.

In the case of oil piping is installed, for AFT seal chamber between the #2 & #3 seal rings

Feed lubricant oil during dry-docking to #1/2 and #2/3 seal chambers through the oiling holes on the #1 and
#2 intermediate rings. Keep oil pressure in #2/3 seal chamber at least 0.03MPa lower than seawater
pressure at the center of the shaft under actual aft draft. The system may require adjustment of the ail
pressure for a deep draft or a shallow draft. Confirm the operation in ship’s diagram for the stem tube. Also

refer to Article 6.2 in this manual. Replace oil in the chamber at each dry-docking.

Note. Same arrangement of #2/3
oil line is applied to DX Type.
See the diagram in P. 26.

Example Stern Tube Piping for CX - without #2/3 Qil Line

Pst = Psw + (0.03 ~ 0.05)MPa
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224 FWD SEAL chamber between #4 & #5 sealing rings

+ Qiling the chamber between the #4 & #5 seal rings on the FWD
SEAL is made via gravity tank or by forced circulation with pumps.

+ In case the gravity tank is used, Qil Circulator is generally installed in
the seal chamber between the #4 & #5 seal rings.

+ In some cases of forced circulation, oiling is made by pumps used
commonly for stern tube bearing lubrication via branch line of the
main circulation.

CAUTION

In case of the gravity tank with Qil Circulator, adjust the tank height so that oil level in the tank is maintained
at 400mm-500mm above the top of the casing for effective circulation of the lubricant oil. Periodically
examine the oil level and refill or remove oil whenever is necessary. Drain hole is provided at the bottom

of FWD seal casing.
0 FOLLOW

In case of forced circulation, adjust the oil pressure by a needle valve, a by-pass valve or an orifice etc.
and examine oil circulation through a sight glass. Confirm the correct operation in the ship’s diagram.

23 OIL PRESSURE TEST Lo JLox [ ax ]
Oil pressure test is generally conducted for AFT and FWD seal while the ship is in dry-dock. The each procedure for
Type CX and DX with #2/3 Qil Line or without, and Type AX is shown in the respective page below.

Seal Reference Page

Model AFT seal without #2/3 QOil Line AFT seal with #2/3 Qil Line
CX P28 P29
DX P.30 P.31
AX Refer to Air Seal Instruction Manual




3. WEAR-DOWN GAUGE

Wear-down gauge is used to measure stem tube bearing wear.
Measurements are made at “Top” and “Bottom” positions of AFT
seal casing where ailing hole and ail drain hole are provided.
Conduct initial measurements at the time of new building ship
after completing installation of main engine, intermediate shafts,
propeller shaft, propeller & stem tube seal. Conduct
measurements thereafter during dry-docking, and compare the
values measured with previous measurements. The difference
in the measurements, this time and the previous, is the value of
shaft-drop which indicates the value of stem tube bearing wear.
— See location of measuring holes in the seal drawing.

When AFT seal is detached (or opened) or the shaft is moved, measurements should be taken before and after
detached or moved. All measurements are taken with a regular tuming position; such as the #1 cylinder piston of
the main engine in the top position, or “A” blade of the propeller in the top position etc.

A

A
A
A
A

CAUTION

The measurements should be taken at the regular tuming position of the shaft each time. Confirm the position
(the #1 cylinder piston or “A” blade Top), and correct it if necessary, before taking measurements.

CAUTION

Remove oil plug & copper packing on the hole and clean up all mating faces for measurement.

CAUTION

Alignment marks are on the oiling and drain holes for measurement. Alignment marks are also on the wear-
down gauge. Conduct measurements with both marks aligned.

CAUTION

When the chrome steel liner is skimmed with the shaft removed, the after values will increase by the amount
of the skimming.

CAUTION

For underwater survey, instruct the diver to take the measurements at the holes indicated in the seal drawing.
The procedures are as same as above descriptions. In case of Type AX, stop air blowing for measurements.
(Make sure no continuous seawater leakage at the drain tank after the air stopped.)




4. REPAIR Lex J ox [ )

After a long period of use, the seals will require repair such as replacement of seal rings, skimming of outer surfaces of
liners or renewal of the liner, replacement of sheet packing, “O”-rings and other parts due to wear and tear. For the purpose
of maintenance, itis recommended that replacement of seal rings together with other worn parts within the period of 5 years
after new installation or replacement. Repair methods include replacement of seal rings and other worn parts with propeller
and tail shaft removed, and bonding repair where seal rings are replaced without removing propeller and tail shaft as an

emergency measure.

41 REPLACEMENT WITH PROPELLER &TAIL SHAFT REMOVED
Replacement of seal rings, “O”rings, packing and other consumable parts are generally done during dry-docking when

the propeller and propeller shaft have been removed. The aft and forward chrome steel liners can be reused by skimming
to remove wear grooves and surface damage until the allowable limit shown in the table below. When there is no skimming

allowance remaining, the liner must be replaced.

<Table: Machining Allowance of Chrome Steel Liner>

SIEJA(Ler‘:)ZE 140 | 160 | 180 | 200 | 220 | 240 | 260 | 280 | 300 | 330 | 355 | 380 | 400 | 420 | 450 | 480
A')'(°‘(”r:r’;§e 25|25 |26 |26 |27 |27 |28 |28 2930|3031 |31|32]33)]34
SIE)A(Lm?)ZE 500 | 530 | 560 | 600 | 630 | 670 | 710 | 750 | 800 | 850 | 900 | 950 (1000 |1060|1120|1180
A')'(°‘(”r:r’;§e 34 |35 |36 |37 (3839 |40 |41 |42 |44 |45 |46 |48 |49 |50 5.2

Example for Seal Size 600
D - X =596.3mm (Min. Diameter) = D =600, X=3.7

A
§| Renewal of the liner is necessary when the diameter after
skimming become smaller than the minimum diameter.

FOLLOW
Check that “stainless” steel bolts, washers and securing wires are used for AFT seal assembly & the

installation. (Use magnet if uncertain.) Material specification is given in the seal drawings.

CAUTION
Adjust seal alignments in accordance with the table below, to achieve longer service life of the seal;.

> @

Measuring item Position Size 670 and below Size 710 and above
Eccentricity A B 0.2mm (T.LR) 0.3mm (T.R.)
Squareness C 0.1mm (T.LR.) 0.15mm (T.LR.)
Clearance D,E 0.5mm  (Circum. variation) 0.7mm  (Circum. variation)

B : pial Gauge for radial direction

In case adjusting liner eccentricity by
tuming shaft is not available, achieve
even clearances between liner bore
and shaft surface by using feeler
gauge for the adjustment.

A : Dial Gauge for radial direction

f

D . Clearance




4.2 BONDING REPAIR
Bonding repair is the method of replacing the seal rings by vulcanizing the new seal rings. The repair can be done with the

propeller and the shaft in place while the ship is generally in dock. One piece new seal ring is cut apart and is vulcanized
on the shaft to be rebuilt in one piece. This method allows repair of the aft and forward seal rings in a short time. Bonding
repairs are carried out by KEMEL or its authorized agents using KEMEL'’s special bonding compound and the device.

Bonding Device

N

Propel ler Type CX AFT

\\\ H\-h_z;ﬂ/f

—_— 1

o

= #1 seal #2 seal’”

Bonding #3 se;w\\ fééi

It is possible to conduct bonding repairs on the AFT seal while afloat. For the repair, the ship must be timmed so that the
propeller shaft is exposed above water as shown in the sketch below. It also requires the construction of scaffolding at least
300mm above sea level. Further information is available whenever is necessary.

s

1000mm

_10_



5. OPERATING GUIDELINE (Lox Jox [ o]

(D KEMEL COMPACT Seals Type CX, DX or AX consume small amount of oil with the seal in good condition, due to lubrication
at the seal lip. This is a mechanical leakage unavoidable in the lip type seals run on rotating shafts, forming hydro-dynamic
oil film from the rotation speed at the running face. The ail film protects the seal lip from dry-working causing heat damage
of the seal rubber and ensures the service life, whereas lack of forming oil film creates damage at the seal lip in a short
period, resulting in an excessive level of oil leakage at an earlier stage.

@ The amount of oil consumption (or of the mechanical leakage) varies from invisible to visible level, depending on the service
period, sea condition, ship’s draft, rotation speed, kind of ship, oil viscosity & etc. In general, the amount increases with the
length of service period. No oil leakage, however, should appear while the shaft is stopped.

(@ Seawater may ingress into stem tube system, without having seal damage, by an effect of pressure unbalance in AFT seal
at rough sea causing large changes of ship’s draft. Besides, the system oil may be contaminated by accumulated water in
case the oil has not been replaced for a long time.

With noting above characteristics, stem tube system should be operated and monitored as per the guideline shown in the table
below;

Lubnc.:atlng Mc?nltonng Cautious Monitoring Remark
point items Value Interval
Qil ' 4 Liday Daily Total consumption, from tl?e #3 seal ring (or the #3S) in
Consumption AFT seal + the #4 seal ring in FWD seal.
Stem '!'ube Water Content 20 6 months Appllca.ble to white mgtal beanr)g, but not applicable to
Bearing synthetic or other bearing materials.
Bearing . . Applicable to white metal bearing, but not applicable to
55°C Daily . . .
Temperature synthetic or other bearing materials.
FWD seal O . 1 L/day Daily From the #5 seal ring in FWD seal.
Consumption
(#4/5 seal
chamber) Oil Temperature 80°C Occasional | Applicable to approved lubricant oils.
" , . See 6-2, B & C for operating guideline. **Disregard if
AFT seal Oillevel ) Daily | 4213 Ol Line is not provided.

<Examination of ail condition and renewal oil>
Stern Tube Bearing
Recommend periodical analysis of stemn tube bearing oil done by the oil maker to keep good lubricating condition. Follow oil
maker’s advice of the sampling method, the interval of the analysis and renewal oil, based on analysis report.
FWD seal

+ In case the capacity of FWD seal tank is 10 — 20 liters, recommend periodical renewal of oil in FWD seal in every 3 — 6
month (about 2,000 — 4,000 operation hours). In case of EAL, recommend renewal in every 3 months or earlier depending
on oil condition. See P. 32 for replacing oil in KEMEL Oil Circulator system.

+ Incase ofa larger capacity of FWD seal tank, carry out oil analysis (Viscosity, Oxidization, Oil Color etc.) and renewal as
per oil maker’s advice and recommendation. Qil analysis of metallic inclusion is not necessary for FWD seal.

+ In some cases of forced circulation, oiling is made by pumps used commonly with stern tube bearing lubrication via by-
pass line from stem tube circulation. In such a system, oil analysis of FWD seal is not necessary. The analysis of stem
tube bearing oil is sufficient.

AFT seal (with #2/3 line)
Oil analysis of AFT seal lubrication line is not necessary. Check AFT seal drain in every port call, and discharge contamination
& refill oil if necessary.

<Laying-Up vessel>
Consult with KEMEL for the maintenance in an event of Laying-Up vessel.

_11_



6. TROUBLE SHOOTING Lox JLox [ )

The article applies to Type CX & DX, and partly applies to Type AX.

6.1 Type CX - DX without #2/3 Oil Line

A : Qil level in Stem Tube reduces 4L/day or over “

7

Qil level in FWD seal ;
rises 4Liday or over Leakage at the #4 ring > X1
Leakage at Clamp Ring Leakalgoe” at Rubber > X2

-fing

Leakage at oil cooler,
pipe or valve

Fix the leakage

Oil leakage at the #3 seal ring or caused by
the damage of metal casing of AF T seal etc.

YES

Leakage continues with
stop engine

%3

2See P18 for countermeasure

x4

_12_



B : Qil level rises in Stem Tube

e

Oil level in FWD seal
reduces at the same rate

Seawater ingress through AFT seal

\ 4
Check oil drain and remove emulsified oil

Pumping action at the
#4 seal ring

\ 4

%5

Ingress occurs
occasionally

X6

Seawater leakage at the #1 & 2 seal rings

X7

2%See P18 for countermeasure

_13_




6.2 Type CX & DX with #2/3 Qil Line [ox Jox ] ax ]
Type AX has no oil lines to #2/3 chamber. However, some diagrams in 6.2 are partly applied. Follow symbols.

#2/3 Qil Line

<Purpose >
@ Reduction of working load on AFT seal and improvement of lubrication in the oil chamber.
@ Monitoring AFT seal condition.

@ Recovery of leaking seawater and oil into #2/3 Qil Tank located at the low level.
<Oil Level in #2/3 tank >

Adjust the ail level, if necessary, based on the AFT draft to keep the pressure balance shown below;

Recommended pressure balance : Psw — P#2/3 > 0.03MPa

Psw : Seawater head pressure above shaft centerline, by present AFT Draft
P#2/3 : Oil head pressure in #2/3 Qil Line, above shaft centerline

0.03MPa : Pressure difference, at shaft centerline

< Operation Notice >
AFT seal may have occasional seawater ingress or oil leakage into #2/3 Oil Line, without having seal damage, due to
pressure unbalance around seal area in certain circumstances described below;
@ Insufficient pressure from seawater given to #1 & 2 seal rings due to a shallow draft.
@ Rough weather condition
(@ Excessive shaft vibration by propeller racing, propeller damage or other effects
In such a case, #2/3 QOil Line may be operated with lowering oil level in the tank or by closing temporally the Inlet & Outlet
valves for isolation until the situation recovers.
< Leak Test by using #2/3 Oil Line in afloat condition, with main engine stopped >
In case of remarkable oil level changes in #2/3 Qil Line while at sea, AFT Seal can be tested by the procedure below
D Discharge ail in the tank on #2/3 Qil Line completely.
@ Close Inlet & Outlet valves on the line.
@ Leave the drain valve opened for several hours.
@ Examine if continuous seawater or stern tube oil drained.

Test Results Possible cause
Continuous discharge of seawater = damage of the #1 & 2 seal ring
Continuous discharge of oil = damage of the #3 seal ring (or the #3S if in use)

No liquid discharged after complete drain = No damage. Operate #2/3 Qil Line normally. Keep monitoring.

Note: Refer P25 & P26 for pressure setting. Also refer P27 Operation notice for dry-docking.

_14_




A : QOil level in Stem Tube reduces 4L/day or over. [ X I DX I AX ]

Oil level in FWD seal Leakage at #4 seal S| X1
rises 4L/day or over -
Leakage at Clamp Leakage at Rubber 51 32

Ring “O-ring

Leakage at oil cooler,
pipe or valves

Fix the leakage

Oil level rise in #2/3 Qil
Tank (For AX; ail level
rise in drain tank)

Oil leakage at other
part, not at the seal

K37

\ 4

Oil leakage at #3 seal

Oil retums to #2/3 Qil Line
(For AX; ail returns to drain
tank)

Remove recovered oil, and
operate stem tube system
by monitoring the condition

%8

See P18 for countermeasure

_15_



B : QOil level rises in #2/3 Oil Tank. (The level rises in Drain Tank, for Type AX).

Remove
recovered oil
and monitor

Oil level in stem
tube reduces

Amount over
41 /day

v

i
[
- Type AX
Seawater | _ _ _L _yE - _ Damage Qf#1 - =>» X10Z
ingress : & 2 seal rings
U |
R eI U -
Type CX - DX
NO
Oil level rises Oil level rises in
with stop ballast sail or at X1
engine rough sea only.
Possible damage at#1 & 2 seals
NO
“Psw—P2/3" value is 9

larger than 0.03MPa

Reduce ail level in #2/3 Qil
Tank and leakage stops

i
i
i
i
i
i
i
i
i
i
i
i
i
i
i
i
i
i
i
!
[ %10
i
i
i
i
i
i
i
i
i
i
i
i
i
i
i
: Keep the low level & sall
i

[

2See P18 for countermeasure

_16_



C : Oil Level reduce in #2/3 Oil Tank cX | DX

Oil migration from low pressure to high pressure side can happen by “Pumping Effect” in AFT seal area, caused by fluctuating
pressures while main engine running. The phenomenon is not caused by seal damage. Do not refill oil fill the level is stabilized
at a lower point. If necessary, keep the ail at the lowest level available in #2/3 Qil Tank, but should not be lowered below top level
of the shaft, and observe the situation.

< Other Notice >
@O Temporally close the valves on #2/3 Oil Line, if the pressure difference “Psw - P2/3" is smaller than 0.03MPa.
@ Close the valves on #2/3 Qil Line when entering dock.
@ Open the valves on #2/3 Oil Line when the draft reaches deep enough for the 0.03MPa pressure difference after
undocking.

6.3 FWD Seal mm

The diagram applies to Type CX, DX & AX.

Oil level rise in FWD seal tank over 2L/day

J

X1

Oil level reduce in FWD seal tank

Oil leakage in engine room

Recover dripping oil.
Keep observation
(See P. 33)

Leakage over 1L/day

Qil leak at #5 seal

%12

2See P18 for countermeasure
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<COUNTER MEASURES >

[ox | ox | ax]

No.

Seal Model

COUNTER MEASURES

X1

CX-

DX - AX

Recovery of leaking oil. Renew the #4 seal at convenient opportunity

X2

CX-

DX - AX

Renewal of Rubber “O” ring.

X3

CX-

DX

For CX, minimize the leakage by reducing stem tube oil pressure slightly lower than
seawater level. Carry out diver inspection. Renew AFT seal at the earliest opportunity.
For DX, activate the #3S and observe the situation. If improved, continue operation with
the #3S. If not improved, minimize the leakage as stated above.

37

DX -

Minimize the leakage by reducing stem tube oil pressure slightly lower than seawater
level. Carry out diver inspection. Renew AFT seal at the earliest opportunity.

4

CX-

DX

Record daily oil consumption. In case the amount exceeds 4L/day, repair the seal at the
earliest opportunity. For DX, activate the #3S. Observe the situation, If it is improved,
continue operation with the #3S.

%5

CX-

DX - AX

Pumping effect at FWD seal. There is no seal damage. Fill oil in FWD seal tank before
reaching low level.

X6

CX-

DX

Increase stemn tube oil pressure by installing a potable (temporally) tank at a higher level,
2~3m above, if rough weather is expected. Renew oil by draining contaminated oil.

X7

Install a potable (temporally) tank, and raise stem tube il pressure gradually; by 1m step
of a height. Keep the height where the ingress stops.

%8

Close inlet & outlet valves on #2/3 Qil Line, and then take measure %3. Open the valves
for preventing oil leakage in port, with main engine stopped, and for recovery of leaking oil
in #2/3 QOil Line while the vessel is in port.

Activate the #3S. Observe the situation, If it is improved, continue operation with the #3S.

%9

CX-

Close inlet & outlet valves on #2/3 Qil Line in ballast sail or at rough sea. Re-open the
valves in full loaded condition or at moderate sea. Examine oil drain periodically and drain
out contaminated oil. In case of continuous seawater ingress with an un-controllable
amount, follow instruction <10.

%10

CX-

DX

Close inlet & outlet valves on #2/3 Qil Line. Install a portable (temporally) tank at 3~5m
above the normal level to increase stemn tube oil pressure for preventing seawater ingress
into the stern tube, after closing the valves on #2/3 Qil Line.

210Z

Increase Air Flow Rate;1.5 - 2 times as much as normal rate.

X1

CX-

DX

Recover leaking seawater through #2/3 QOil Line by the inlet & outlet valves kept opened.
In case of continuous seawater ingress with an uncontrollable amount, follow instruction
#10.

12

CX-

DX - AX

Renewal of the #5 seal in the next dock or in a suitable port for inspection and corrective
measures.

X13

CX

Recover leaking oil through #2/3 Oil Line. Lower stem tube oil pressure to improve the
leakage. Repair the seal at the earliest opportunity.

DX - AX

Activate the #3S ring. Observe the situation. Continue operation with the #3S.

Counter measures above do not include operation of “Air Control Unit” for Type AX. See “Air Seal Instruction Manual” for the

operation.
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6.4 DAILY RECORD -
It is recommended that the vessel produce a suitable record form for monitoring the system based on the ship’s piping
diagram. Typical examples of daily record forms for Type CX and DX are shown in Page 20. The article applies to Type
CXand DX. (See “Air Seal Instruction Manual” for Type AX.)

In case the examples do not match to the ship’s piping diagram, a suitable form should be produced by using each sample
shown in the page below

6.4.1 Stem Tube Bearing  — see P21
6.4.2 FWD seal — see P22
6.4.3 #2/3 Qil Line — see P22
644 Other particulars — see P22

In case of a question about producing record form, send the piping diagram to KEMEL which address is shown in the back
cover of this instruction.

The daily record filled by the ship with the piping diagram may be sent to KEMEL at techservice@kemel.com for prompt
investigation and trouble shooting.
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6.4.1 Lubrication line for Stern Tube Bearing
For Type CX
. . . . X
1. Natural Circulation with two tanks without pumps
Stern Tube Lubrication Line
Oil Level (L) ) S/T Qil Bearing
Date Quantity M/E
Gravity Tank Gravity Tank in use drained Drain color pressure Temp.
L RPM
High Tank Low (MPa) (°c)
high/low clear/white
high/low clear/white
NOTE1. Indicate condition of drain in every port, if daily check is not available.
2. Forced Circulation with two tanks with pumps
Stern Tube Lubrication Line
Oil Level (L) SIT Oil Bearing
Date Tank in : M/E
Pump Quantity Drain Color Pressure Temp.
use drained (L) RPM
Sump Tank (MPa) (°c)
high/low run/stop clear/white
high/low run/stop clear/white
NOTE1. Indicate condition of drain in every port, if daily check is not available.
For Type DX
. . . . DX
1. Natural Circulation with two tanks without pumps
Stern Tube Lubrication Line
Oil Level (L) S/T Ol Soar Valves on
Date Tank in : Drain earing -
tit
Gravity Gravity QL‘Jan b Pressure Temp. #3/3S Oil Line
use drained (L) Color ) RPM
Tank High Tank High (MPa) Inlet Outlet
high/low clear/white open/close | open/close
high/low clear/white open/close | open/close
NOTE1. Indicate condition of drain in every port, if daily check is not available.
NOTE2. Indicate valve operation for #3/3S Qil Line on daily basis.
. . . . X
2. Forced Circulation with two tanks with pumps D ]
Stern Tube Lubrication Line
S/T Ol Valves on
Oil Level (L) ) ) ! Beari
Date Tank in Quantity Drain eanng | miE #3/3S Qil Line
Pump ] Pressure Temp.
use drained (L) Color c) RPM
Sump Tank (MPa) Inlet Outlet
high/low | run/stop clear/white open/close | open/close
high/low | run/stop clear/white open/close | open/close
NOTE1. Indicate condition of drain in every port, if daily check is not available.
NOTE2. Indicate valve operation for #3/3S Qil Line on daily basis.
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6.4.2 FWD Seal X I DX

FWD Seal

Oil Level (L) @ The lubrication for FWD seal is made either by the gravity tank or by bypassing stern tube line with forced

FWD seal Tank circulation.

@ Add the column on the left to the suitable format in 6.4.1 for gravity tank system.

® No column required for bypassing system, in which the lubricating oil returns to the sump tank.

CX DX
6.4.3 #2/3 Oil Line, with two gravity tanks -
#2/3 Oil Line
Oil Level (L) Valves Drain Oil level in #2/3 Ol
Tank in Tank above shaft
#2/3 Oil Tank #2/3 Oil Tank Quantity
use Inlet Outlet Color center-line
High Low drained (L)
(M)
high/low | open/close | open/close clear/white clear/white
high/low | open/close | open/close clear/white clear/white

NOTE1. Indicate condition of drain in every port, if daily check is not available.
NOTE2. Indicate valve operation for #2/3 Oil Line on daily basis.

6.4.4 Other Particulars cx | bx

Other Particulars

AFT Draft Sea Re-

(M) Condition marks

A suitable format should include data of AFT draft & Sea condition
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7. POINTS THAT MUST BE FOLLOWED (¢ ] > [ »]

@ roLLow \ -

During installation

- Check alignments of the seal to the hull.

- Make sure waste, dust, paint, etc. do not enter the seal. -

+ Do not cause shock to the seal. ’ v
+ Do not put heavy items on top of the seal.

+ Do not expose the seal to high temperatures when welding etc.

+ Use “Stainless Steel Screw Bolts” for installing AFT seal and the liner. (Use a magnet for test.)

Before oiling
+ Flush out any waste, dust, paint, etc. from the piping.
+ Do not use volatile oils such as gasoline or toluene for cleaning seal rings.

Before turning shaft
Fill the sealing system with approved lubricant oil. (Refer to the recommended lubricant oil list.)

Set the oil pressure of each part as designated. (Refer to the piping diagram on board.)

For dry-docking

In case #2/3 Oil Line is provided on AFT seal, close inlet and outlet valves on the line before entering
dry-dock. (When the seawater pressure decreases, the lubricant oil in the #2/3 Qil Line may leak

outside the ship due to the lack of seawater pressure.)

Request authorized bonding repair and original parts

WEAAC]
P R AWEL.. 2.

agent. Keep copy of repair report issued by the service engineer for future

When the seal requires bonding repair, ask for “KEMEL” or its authorized |
reference. Also install KEMEL'’s original parts for all of repairs. ‘

Note that bonding repair by non-authorized service providers or any repair
by using non-original or non-approved parts on essential components; such
as sealing ring, liner or seal housing, do not guarantee the seal system being
in normal operating condition after it is put back into operation.

Notes for P. 5 Lubricant Oil
Compatibility Test

KEMEL conduct compatibility test of the seal by request of oil maker supplying tested oil. It examines

4 (four) particulars; i. e. changes in elongation, tensile strength, volume and hardness of seal
elastomer after the test sample immerged in the oil for some period, to confirm no-harmful effects on
the seal material by the oil. The method conforms to JIS K-6258 test standard (equivalent to ISO
1817:1999). Other than the compatibility, oil users should obtain information of oil properties and the
characteristics from the oil maker to select appropriate lubricant for the stern tube system.

Compliance with US rule VGP2013 for stern tube
The rule requires vessels calling US ports to use EAL (Environmentally Acceptable Lubricant) for Qil-
to-Sea interface including stern tube. The vessel must follow the rule with proper documentation. For
details, visit the web site “Vessel General Permit | Vessels | US EPA” on internet.

_23_



8. USEFUL HINTS (Cox [ ox | ax)

E REFERENCE

- Use of Distance Ring

After a certain period of service, the liner is grooved by

seal rings run on the outer surface. A deep groove may

disturb oil or water tight of seal ring in case of the I—:|>
renewal by bonding method which does not allow

skimming the surface for reconditioning. 1v-f£ ;
In such a case, a split distance ring is installed %

between stern tube hub and AFT seal flange so that o

Distance Ring

new seal rings run on the new surface with no grooves.

(In case the distance ring is pre-installed, the same effect is available with the removal.)

A CAUTION

Make sure to use an appropriate length of the fitting bolt for the depth of existing screw holes on stern tube
hub when installing or removing the distance ring. Further, distance rings should be cleaned and protected
with an anti-rust treatment after removal and stored carefully together with the bolt.

For the FWD seal, the working position on the liner can be changed by moving the set position of the clamp

ring in axial direction.

* Net Stopper

The Net Stopper protects the #1 seal ring from
fishing nets. It is necessary to renew the rubber

stopper contained in the net stopper.
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cX

Pressure Setting for Stern Tube Seal
(Type CX with #2/3 Oil Line)

Stern Tube
Gravity Tank

/;)/\

X$

#2/3 Qil Tank h1(m)

h2(m)

Propeller

Shaft C/L —-— e

Drain

<\ 1
/

S ] —
#2/3 Qil Line
Stern Tube Oil Line

Seawater Pressure Psw = d(m) x 1.025/100 MPa
Stern Tube Oil Press. Pst = ht(m) x 0.9/100 MPa
#2/3 Oil Press. Pasz3 = h2{(m) x 0.9/100 MPa

Pressure Setting Stern Tube
Pst = Psw + (0.03 ~ 0.05) MPa Psw: Designed Max. Draft, above shaft centerline.

Recommended pressure balance for operating #2/3 Qil Line
Psw — P2/3 > 0.03 MPa Psw: Aft Draft actual, above shaft centerline.

Valves “E” & “F” may be temporally closed while the vessel at sea in case of the pressure
balance become smaller than 0.03MPa due to a shallow draft. (See P.14 for details.)
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———

Propeller

H

Pressure Setting for Stern Tube Seal

DX

| A

JIRKK 1

/;\4/\

Shaft C/L —-—

i
#1 #2 #3 #3S

(Type DX with #2/3 Oil Line)

Stern Tube
Gravity Tank

X3

I

Seawater Pressure
Stern Tube Qil Press.
#2/3 Oil Press.

Psw
Pst
Pass

d
e #2/3 Oil Tank h1(m)
A
c <
S Y
v, h2(m)
%_S j
L_g \ Drain
< —~
D
#2/3 0Oil Line
#3/3S Oil Line Stern Tube Oil Line
= d(m) x 1.025/100 MPa
= h1{m) x 0.9/100 MPa
= h2(m) x 0.9/100 MPa

Pressure Setting Stern Tube
Pst = Psw + (0.03 ~ 0.05) MPa Psw: Designed Max. Draft, above shaft centerline.

Recommended pressure balance for operating #2/3 Qil Line
Psw - P2/3 > 0.03 MPa

Valves “E” & “F” may be temporally closed while the vessel at sea in case of the pressure
balance become smaller than 0.03MPa due to a shallow draft. (See P.14 for details.)

Psw: Aft Draft actual, above shaft centerline.
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CX

DX

Operation Notice for dry—docking - #2/3 oil Line

(Type CX & DX)

Operation of "E” & “F” valves

Enter dock : Closed
During dock : Closed

Undocked : Open with sufficient depth of draft.
#2/3 Oil Tank
E
J S
— Head
Propeller F X Pressure
#1 #2 #3 #3S >
Shafto/L ——-— - —-—-— ————-— O
— X Drain
\_—

#2/3 Qil Line

#1 & #2 seal rings maintain water tight by head
pressure from the draft.

The back pressure in #2/3 oil line lifts #1 & 2 seal
rings can cause oil leak in dry-dock due to no water
pressure from the draft.

_27_




.8,

TORe[[BISUI [B3S [V IO S}[0q SuIpy [33)s SSIuIE)s s

“I1M [33)s SSIuIE)s Jursn Aq [ess I v JoJ s3njd pue sjjoq Fumy 1 [[e 2MO3S S
b4

"2}3 29 JBSY AISSIOXD ‘S[eOnuAYD Burpjea ‘Sunured ‘Sunsejq pues woxg W) 1 [[B S[LIS J93J01d €

‘sadid Sumysny Jo uonajdwod e )s3) arnssard jno Anre)

-diys sredar 10J ‘Teas 1V SUINEYISAO0 I PUE 2I0J3q SSUIPEII UMOP-TB M ANBL T
T

STIVINTI

'}S3) 1 J& Punoy si 31 ased Ul sjusugear) odoxd aye) pue a3eyea] JO ISNED P 2JeIRSIAU]
U] 2qn WIS uo papraoxd are saur] aInssard M0 2 Y31y 3SBO UT J$3) ) Jof aur] ainssaxd mof s ¢

‘papraoxd st 3131 953} a3 o) dumd uonenNOIId 3qn) WIS jeradQ -
"Jo[ S UO UAOYS SINIP00Id PUE FuLIoqUIMU SA0GE JO JSPIO UI SULI [3S OB JSAL

OO®

Wl

S v mu Nu L J

i

0

] I
=

jue] |eag (Md

<
\\<\\

1'Sd

~—]

jue) A3i1Aeun
aqn] uials

T
I

auoN

Sunpop
-A1p 103 2d0M0N

"}s9} 8y} Joye pabbnid |eas QA4 @4us ou s8joy |10 JO ||e wiyuo) (S
"Jno Bupyes) |10 ou wuyuo) (4

"JoM |10 dA0OWAI 0} s8[oY |10 / Jaul| / Buiseo |eas dn ues|) (g

‘G R p# UsaMIaq Jaquieyo |10 iid (g

‘Buised |eas QM4 UO G B # Usamiaq sajoy [1o Jo |je Bnid (|

s# | ©

'}s8) 8y} Joye pabbn|d |eas | 4y 8113us ou S0y IO JO ||e WIyuoD (£
"jno Bupyes) |10 ou wuyuoD (9

"T# se swes (g

‘T se swes (v

"T# se swes (g

‘Z# se awes (g
‘Z# se awes (|

% | ®

"€ '8 Z# U9AM]SQ JaqUEYD 10 (i (8

"€ '8 Z# U9AM)aq [0y wionog Bnid (2

'€ %9 Z# Usamiaq ajoy wonog ay} ybnodyy Buiyes) 10 ou wiyuo) (9
"JoMm |I0 @A0WaI 0} S8|oY |10 / Jaul| / Buiseo |eas dn ues|) (G

*sj0y doy 8y yBnouy) Z 9 L# UsamIaq Jaquieyo 11o [ii4 (&

‘Buniuan Jie pue buljiy 10 Jo} ‘Z 9 L# usamiaq do} uo sbnid om) anoway (¢

'Z 8 L# usamyjaq sjoy wopoq bnid (2
‘pauado ¢ B g# usamiaq bnjd wonoq aneaT (|

| ®

030 % Buu 0, ‘Bupjoed jeays o'| ‘eale Jayjo je Buiyes) |10 ou wiyuoD (9
*aj0y wopoq 8y} ybnodyy Burses) 10 ou wiyuo) (g

Inoy | Jano Joy pauado 6nid ay} aaes (¢

"JOM |10 BAOWAI 0} SBJ0Y |10 / Jaul| / Buised |eas dn ues|D (g

‘Buised |eas g4 uo sBull eas G % H# usamiaq Bnid wopog aroway (g
‘Buul |eas ¢g# se awes (|

v | @

‘01 g Buu 0, ‘Bunjoed 19ays "o ‘eale 1ayjo ie Bupjes ou wuyuo) (9
'ajoy wopog ay} ybnouyy Bupyes| |10 ou wayuo) (g

anoy | Jano Joy pauado Bnid sy} anea (1

"JOM [I0 BAOWBI 0} SB|0Y |10 / Jaul| / Buiseo |eas dn ues|) (g

‘Buiseo |eas | 4y uo sbBuu [eas ¢ @ z# usamiaqg Bnjd wopoq anoway (g
“azunssaid pue ‘aqn) uials )14 (1

g4 | @

(351 weiSerp [enjde wolj suoyena( - measelq suidig (edndiD) YAA@JYO LSAL

Janpadoig

12p10

Lt L

X0

GUWTINO £/7# MO XD 3dAL183S LOVAINOD TAINASD H20P-A1p W TdNAd00dd LSAL JIvaA'1

28



"aI1M [09)s ssoqure)s Sursn Aq jess 11V Jof sSnid pue s)joq Sumy oy [[e omosS ‘¢

‘uone[jeIsul [ess IIV JOf 51j0q SUmI [99)s SSouIe)s oS ‘b

"0)0 29 VST SAISSIOXS ‘STeonUSYS Buipjom Sunured ‘Bumse]q pues WOX oW Y [ee S[EsS 193)05J ‘¢
‘dmys aredas 3o ‘Tess IV SuineyisAo Joje pue 210Jeq sSuipesIumop-iesm el ‘7

'sedid Sumysnfg Jo uoneydinos 1syye 359) amssaxd o Lue) °|

SAVINTT

*}$9) SU) Je Punoy s1 31 oses ur susunesn Jedoid oy pue sSejesy Jo osnes o SjESnsoAl] b

"SUT] aqm UIe)s U0 paplacid sxe ssur] amssaid mof 2 YSm] oseo UI 159) o1 Jof sur] aanssaid Moy a8 ‘¢
"pap1aoad st 31 J1 59 oty Jof dumd mopemono aqm uisys sjeredp 7

“Jo] o1p U0 UMOYS senIpasoid pue SULISQUNU SA0QR JO JOPIO UT SULI 89S Yors 19T '[

© OOW®

el

o Gt Vi Sf ot L# J
h _ i

ureuq [ ]

[ [ ]
Wue] |eas QMd

Vs
7 < ! €
e
jue]
S|
“m 110 ¢/t
_ k<
ey WV
_ yue| Aj}iAeupn
agn] uJalsg

S{UBL IO €/2# Ul [9AS] |10 UBY) J9}eaiB swooaq [aAs] yelp Jaye 4, 8 3, uado

A
"paxoopun s diys ay} Jeye Yelp Moj[eys & yum pasofo 4, 3 3, daay (
“yoop ul diys 8y} ajiym saajeA ayj uado jou o( (

(

4
€
4
"Bunoop ai04eq dUIT 11O €/2# UO 4, B .3, SOAIBA 8S0[D (1

Sunjoop
=A3p 30F 291ON,

188} 8y} Jaye pabbnid |eas QAN 8J13US Ou S8|0Y (10 JO [|B wiyuo) (S
‘Jno Bupyes| |10 ou wayuo) (

‘JOM |10 8AOWAI 0} S8joy |10 / Jaul| / Buiseo |eas dn ues|) (g

'S R p# UsBMIS] Jaquieyd 10 i (2

‘Buised |eas QM4 UO G 3 p# Usamiaq sajoy |10 Jo |je Bnid (|

s# | ®

"}s9) 8y} Joye pabbn|d [eas | 4V 8J13us ou S3|oy |10 JO ||e wiyuo) (£
"jno Buryes) |10 ou wuyuod (9

‘Z# se awes (g

‘Z# se awes (y

‘Z# se awes (g

‘Z# se awes (g

‘Z# se awes (|

% | ®

"PaSOd SAARA 4, B T, UM € B Z# USDMIS] JaquIeyd |10 (I (8

'€ @ Z# usamiag ojoy woyoq bnid (£

'€ %9 Z# Usamjaq ajoy wopod ay} ybnoayy Bunes) |10 ou wuyuo) (9

"JOM |10 dA0WAI 0} S3joyY |10 / Jaul| / Buiseo |eas dn ues|)

"ajoy doj ey} ybnouyy z g L# usemaq Jaquieyo JIo i

‘Bunuan Jie pue Bul||iy |10 4o} ‘2 B L# usamiaq doy uo sbnjd om) anoway
"Z % L# usamyaq sjoy wopoq bnid

A
(
(
(
(
‘pauado ¢ g z# usamiaq bn|d wopoq area (

S
4
€
4
3

w | ®

019 B Buu 0, ‘Bunoed 19ays o'l ‘eale Jayjo je Bupies) |10 ou wiuo) (2
*aj0y woyoq 8y} ybnodyy Buryes) 10 ou wiyuo) (9

oy | Jano Joy pauado 6nid ay) aaes (g

"JOM |10 dA0OWAI 0} s8[oY |10 / Jaul| / Buiseo |eas dn ues|) (¢

‘Buiseo |eas Q4 uo sBull [eas G % H# usamiaq Bnid wopoq aroway (g
‘Bull |eas g# se awes (g

‘Buul |eas ¢# se awes (|

vE | ©

'0)}8 g Buu 0, ‘Bunjoed 19ays a1 ‘eale Jayjo e Bupes) |10 ou wiyuo) (2
'8]0y wopnoq ay} ybnouyy Buiyes |10 ou wiyuo) (9

noy | Jano Joy pauado Bnid ay) aneaT (g

"JOM |10 @A0WaJ 0} S8joY |10 / Jaul| / Buised [eas dn ues|D (¢

‘Buiseo |eas ] 4y uo sbuu [eas ¢ ¥ z# usamiaq Bnjd wopnoq aroway (g
‘azunssaud pue ‘aqny uldls ||i4 (2

‘pasoo .4, B .3, Sonlea daayj (|

€ | ©

(151%a wevaBe|p [en)ow WOy suopwiAd( - weadelq 3uidid 1e91dAL) YA@IMO LSAL

ainpasoid

FE)

Bupg [ees sso]

X0

(UTTO €/7# YA XD 2dAL 1835 LOVJIINOD TIIWDD M20p-A1p W TN AIO0Ud ISTL VA1

29



‘uone[eIsul [ess I, JOf 51joq SumI [99)s ssouIe)s os)) ‘b

"5)0 29 YL SAISSOOXS ‘s[eonusyo Buipjom ‘Sumured ‘Sumselq pues WOI SWI) oY) [[e STES 109301 'C
"dmys sredas Jof ‘Tess I,JV SulnetisAo Jsye pue oiofeq sSuipesiumop-reom el ‘7

'sedid Sumysnfj o woneydmos 1syye 359) amssaxd o Axre) °|

SIIVINTYL

"1$3) oy Je punoj 191 oseo Ul sjueunesn sedoid sye) pue sFuyes] Jo osnes st S1ESNSAAY]

"SUT] aqm UIs)s uo papiaoid ore sour] amssaid mof 29 YSny osed UI 159 Y JOJ SuI] oanssaid Mof 3s() ¢
"pap1aoad st 31 J1 )89y otp Jof dumd monenoao aqm wiss sjeredQ ‘7

"Jof a1 uo umoys senipsooid pue SuLlsqUIN SA0qE JO JSPIO UI SULI [ess Yoes JSo T '[

Ol o © ©©O

SUON

Sunjoop
-£3p 30J 910N

"}s9} 8y} Joye pabbinid |eas QA @4us ou s8joy |10 JO ||e wiiuo) (S
"Jno Bupyes) |10 ou wuyuo) (¢

"JoM |10 9A0WAI 0} s8joy |10 / Jaul| / Buises |eas dn uea|] (g

'S '8 # Usamyaq Jaquieyo |10 iid (2

‘Buised |eas A UO G B p# Usamiaq sajoy |10 Jo |je Bnid (|

S#

"}s9} ay} Joye pabbn|d |ess | 4y ai3ud ou sa|oy IO JO |le wyuo) (L
"Jno Bupyes) |10 ou wuyuo) (9

"T# se awes (g

"T# se swes (¢

‘T se awes (g

"T# se swes (g

"T# se aweg (|

1#

'€ %9 Z# Usamaq Jaquieyd io |iid (8
'€ 9 Z# Usamieq ejoy wonoq bnid (£

'€ %9 Z# Usamiaq 8oy wonoq ayy ybnoayy Buiyes) 1o ou wuyuo) (9

"JoMm |10 @A0WSI 0} s8[0Y |10 / Jaul| / Buiseo |eas dn ues|) (g

"ajoy doy ay} ybnouyy z @ L# usamiaq Jaqueyo 1o Jiid (¥

‘Bupuan Jie pue Bul||iy |10 Jo} ‘2 B L# usamiaq doy uo sbnjd om) anoway (g
"Z ® L# usamiag ojoy wopoq bBnid (g

‘pauado ¢ g z# usamiaq Bnid wopoq eneaT (|

(4]

o G i Sc# c# c# ¥ J
ﬁ- N -

jue] |ea§ QM4

4.,

e <t
ey — V. 0.,

_ jque] Aj}iAeup
aqn] u4als

*ajoy wonoq ay} ybnouyy Buryes) 1o ou uyuo) (9

anoy | Jano Joy pauado 6nid ay} anes (g

"JOM |10 dA0OWAI 0} s8[oY |10 / Jaul| / Buiseo |eas dn ues|) (¢
‘Buiseo [eas | 4y UO ¢ 9 g# usamiaq Bnjd wopoq anoway (g
(€

(

'S¢ B ©# Usam)aq Jaqueyo ul ainssald Aldde 0} ‘.0, B ,0, SeAleA uadQo

‘Buised [eas | 4y UO S¢ %9 C# Usamiaq Sajoy Ulelp / sajoy |10 Jo |e Bnid

€%

*0}0 g Buu 0, ‘Bunjoed j9ays 9| ‘eale Jayjo e Bupes) |10 ou wliyuo) (L
*8]0y wonoq ay} ybnouyy Buiyes 10 ou wiuo) (9

anoy | Jano Joy pauado Bnid ay) anea (g

‘JOM |10 @A0WaJ 0} sajoy |10 / Jaul| / Buiseod |eas dn ues|D (¢

‘Buiseo |eas g4 uo sbuu [eas G ¥ p# usamiaq bnjd wopnoq aroway (g
‘Bull |eas g# se awes (g

‘Bup |eas ¢ se awes (|

v#

'0)}8 g Buu 0, ‘Bunjoed 19ays a1 ‘eale Jayjo e Bupjes) |10 ou wiyuo) (£
'ajoy wopog ay} ybnouyy Bupyes| |10 ou wayuo) (9

Jnoy | Jano Joy pauado Bnid ay) anea (g

"JOM [I0 BAOWBI 0} SBJ0Y |10 / Jaul| / Buiseo |eas dn ues|) (¢

‘Buised |eas | 4y uo sbul [eas S¢ 1§ ¢ usamiaq Bnid wopoq anoway (g
"aznssaid pue ‘aqn) widls |14 (g

", 8 O, SONBA 8S0ID (1

Se#

('1s1xe weIBeyp [en)e Woyy suopejss( - werdeyq 3udid 1eo1dAD) YAQUO 1SAL

aimpadold

Sapy
eeg

J0pQ
3891

Xa

30



"211M 109)s sso[ureys Suisn Aq Jess IV Jof sSnyd pue s)joq Sumy ot [[e 9mM03S 'S

‘uone[[eIsul [ess LIV I0J 5)]0q SUIy [90)s SSOTUIE)S o5 ‘b

"010 29 JeSl] SAISSP0XS ‘S[eonusyd ‘Suipjom Supured ‘Sunselq pues WO SN S [[© S[ESS 109101] ¢
‘drys sredai 10 ‘Jess [V SulmeyisAo Ieye pue a10jeq sSurpesIumop-ieam el ‘7

'sadid Sumsnyy Jo uonejdinos Isye s9) amssaxd mo Aue) °|

SAIVINTL

*JS9) oY J8 punocy 11 oseo ur syueumesn sodoid ae) pue sSejesy Jo osnes o 2)ESNSSAU] b

"SUT] oqm UIs)s U0 papraoid axe ssur] amssard mof 2p ySnyoses ur 3s3) oty Jof sul] amssaid mof as() ¢
‘papiaoid st 31 31 9s9) oy 10§ dumd uonemoiro aqm wis)s sjersdQ ‘7

"JoI Y U0 UMOYS senipasoid pue SuLequmu SA0qe JO JOpIO UT SuLx [ess Yoes 1sa] ‘|

o © ©»E
X /
) L\
ISR

o GH v Sc# e c# EJ

0
J

®®

ureaq

{ |

L |
]
A
>

Jue] |E9S Q4 i -
< !
e

/T

¢/2d

jue|
110 €/c#

< D<

1's4

jyue] A}iAeun
aqn] uJalg

“NUBL IO €/Z# Ul [9AS] |10 UBY) JejealB awooaq [9A8] Yelp Jaye 4, 8 3, uedo (&

"pesoopun st diys SU} JSYE Yep MO|[eys & YIm pasofd 4, B 3, oy (g
“}oop ul diys 8y} 8iym saAjeA ay} uado jou oq (g
"Buoop 8Jojeq auI 10 €/z# U0 o, B .3, SSAJRA 8S0[O (1

Supjoop
=K3p 30J 291ON

"}s9} ay} Joye pabbinid |eas QA @4us ou s8joy |10 JO ||e wiyuo) (S
"Jno Bupyes) |10 ou wuyuo) (4

"JoM |10 9AOWAI 0} s8joy |10 / Jaul| / Buises |eas dn uea|] (g

'S '8 # Usamyaq Jaquieyo |10 iid (2

‘Buised |eas QA UO G B p# Usamiaq sajoy |10 Jo |je Bnid (|

s# | @

189} 8y} Jaye pabbn|d [eas | 4\ 2113Us ou S0y |10 JO || Wwiuo) (/
"jno Bupyes) |10 ou wuyuoD (9

‘Z# se awes (g

‘T se swes (v

‘Z# se awes (g

‘T se awes (g

‘Z# se awes (|

| ®

"paso|o SOAeA 4, B 3, UNM € B Z# usamlag Jaquieyo |io i (

'€ '@ Z# usamiag ojoy wopoq Bnid (

'€ 9 Z# U9amiaq ajoy wopoq auyy ybnouyy Buises) j1o ou wiyuo) (

"JoM |10 dA0WAI 0} s8j0Y |10 / Jaul| / Buiseo |eas dn ues|) (

"ajoy do} ay} YbBnouy) z B L# UseMIa] Jaquieyd 1o |14 (

‘Bunuan Jie pue Buyjy 10 40} ‘Z B L# usamiaq doy uo sbnjd omy anoway (
'Z 8 L# usamiaq ajoy wonoq Bnid (

‘pauado ¢ g z# usamiaq bn|d wopnoq area (

W ®

'ajoy wopoq ay} ybnouyy Buyes) 10 ou wuyuo (9

anoy | Jano Joy pauado Bnid ay) anea (g

‘JOM |10 @A0WaJ 0} sajoy |10 / Jaul| / Buised eas dn ues|D (¢

‘Buised |eas | 4y Uo ¢ @ g# usamjaq Bnjd wonoq anoway (g

‘SE 9 £# Usamiaq Jaqueyd ul ainssaid Aldde o1 ‘., % ,D, SeAleA uadQ (g
‘Buised [eas | 4y UO S¢ %@ £# Usamiaq sa|oy ulelp / sajoy |10 Jo |le Bnid (1

&% | ®

0Je @ buu O, ‘bunyoed josys o'l ‘eale Jay}o e buiyes| |10 ou wiyuo) (8

9]0y woyog ay) ybnodyy Buises) 10 ou wiyuo) (£

noy | Jano Joy pauado 6nid ay) aaes (9

"JoM |10 9A0WaI 0} s8joy |10 / Jaul| / Buises |eas dn uea|] (g
‘Buiseo |eas g4 uo sbul |eas G 9 p# usamiaq bnjd wopoq anoway (

‘Bul [eas g se aweg (

‘Bull |eas ¢# se awes (

A

4
€
4
‘Bull |ess ¢ se swes (|

v | ©

'0)}0 g Buu 0, ‘Bunjoed 19ays a1 ‘eale Jayjo e Bupes) |10 ou wiyuo) (8
'ajoy wopog ay} ybnouyy Bupyes| |10 ou wayuo) (£

anoy | Jano Joy pauado Bnid ay) anea (9

"JOM |10 @A0Wal 0} sajoy |10 / Jaul| / Buiseo |eas dn ues|D (g

‘Buiseo |eas | 4y uo sbul |eas S¢ ¥ ¢# usamiaq bnjd wopnoq aroway (4
‘aznssaud pue ‘aqny uldls ||i4 (€

‘pasod .4, B .3, SoAlea dadyj (g

".0» 8 O, SOAIBA 8S0|D (|

se# | @

(151x2 weaSelp [enyore wioyy suopejss( - wexdeyq Suidid 1eo1dAD) YA@VO 1SAL

aInpadrord

19p10

Bupy [ees Ay

Xa

(GWTTO €/7# WA X[ 2dAL 1835 LOVIINOD AJnd3S s[qnoq TIINDD) H20P-X1p W FINAID0dd ISTL VA1

31



[cx I DX I AX ]
Removal oil in Qil Circulator Tank for replacement
(Appendix(1) of Operating Guideline P. 11)

Oil removal in FWD seal is available by opening oil plugs shown below;
1. Open oil plug “A” to drain oil in FWD seal chamber and the tank.
2. Open oil plug “B” to drain oil remained in the tank bottom.
3. Open the top cover of the tank to clean the inside if find necessary
4. Total capacity of the oil is about 10 — 20 L.

Sketch stern tube FWD seal

FWD Seal Side View FWD Seal Front View
- KEMEL 0il Girculator Tank @, . %}Z&ﬂ—
i (10 or 20L capacity) \ JJ i T
' 0il Plug "B” 4 _Tfll T\
iﬁ:_! \/ U B
— = =
Tail Shaft = A
' /® - : \@\ ®\
v . AN
//// N
41 e
- FWD seal NN o0 W
FWD liner a? @ . fé ?
Clamp Ri \ \@\ )
amp Ing |
ﬁ\ ‘\@\_ ! @//@/ /®
NN — 7
@ Ao

0il Plug "A” —
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Recovery method of oil dripping

from FWD Seal to Engine Room
(Appendix(2) of Trouble Shooting 6.3 FWD Seal P. 17)

FWD Seal(size 450 and above) has a thread hole for recovering the dripping oil from FWD seal to
engine room.

Monitor the amount of the collected oil according to the figure below if necessary.

[Reference]

A Lip type seal has noticeable level of oil leakage without having seal damage, due to lubrication at the
lip part while the shaft in rotation.

Especially, the #5 seal ring of FWD seal tends to have a noticeable leakage by lubrication because of

the low oil pressure in front side, i.e. low tightening force.

FWD Seal Side View FWD Seal Front View

FWD seal tank

Joint

Recovering Line

I /
Bottom plug for FWD

intermediate ring |—| i Container for monitoring recoverd oil

or equivalent

Bottom plug for FWD seal,
kept closed.

Necessary ltem

* Joint
Drain hole on Cover Ring, * Recovering Line
Rc1/4 thread. + Container or equivalent
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Worldwide After Service Network

@EAGLE INDUSTRY CO., LTD.

TOKYO SHIBA PARK BLDG. A-14F, 2-4-1 SHIBAKOEN MINATO-KU
BRANCH OFFICE ~ TOKYO, 105-0011, JAPAN TEL:+81-3-3436-4840 FAX:+81-3-3436-4890

KOBE 1-3-23, HY0GO-CHO, HYOGO-KU, KOBE-CITY, HY0GO, 652-0813 JAPAN
BRANCH OFFICE TEL:+81-78-652-8857 FAX:+81-78-652-8867

HIROSHIMA 8-1, SHOWA-CHO, KURE-CITY, HIROSHIMA, 737-0027 JAPAN
BRANCH OFFICE TEL:+81-823-25-7122 FAX:+81-823-25-7123

TAKASAGO WORKS ~ 2-13-23, SHINHAMA, ARAI-CHO, TAKASAGO-CITY, HYOGO, 676-0008 JAPAN
TEL:+81-79-442-8301 FAX:+81-79-442-3021

KURE WORKS 8-1, SHOWA-CHO, KURE-CITY, HIROSHIMA, 737-0027 JAPAN

TEL:+81-823-25-7121 FAX:+81-823-25-7120

(OVERSEAS SUBSIDIARIES)

SINGAPORE

EKK EAGLE ASIA PACIFIC PTE. LTD

48 TOH GUAH ROAD EAST, #09-130 ENTERPRISE HUB, SINGAPORE 608586
TEL:+65-6779-1300 FAX:+65-6777-9224

UNITED KINGDOM

KEMEL EUROPE LIMITED

UNIT NO.9, TOWER ROAD, GLOVER INDUSTRIAL ESTATE
WASHINGTON TYNE AND WEAR, NE37 2SH, U.K.
TEL:+44-191-416-0232 FAX:+44-191-415-5016

U.S.A

EKK Eagle America INC

31555 W 14 Mile Rd, Farmington Hills, MI 48334 USA
TEL:+1-212-967-5575 FAX:+1-866-543-9084

CHINA, SHANGHAI

KEMEL SALES & SERVICE (SHANGHAI) CO., LYD

Rm2601, No.568, Hengfeng Road, Henghui International Building
Jing' an District, Shanghai

TEL:+86-21-5089-1887 FAX:+86-21-5089-0822

©Service Agents

h

A

A. : Seattle
A. : Houston

A. : Rhode Island
South America

CHILE : Valparaiso

Europe

U.K. : Edinburgh
GERMANY : Hamburg
ITALY: Livorno
GREECE: Piraeus
PORTUGAL: Lisbon
BELGIUM: Antwerp
SPAIN: Vigo
FINLAND: Lieto
POLAND: Gdynia

Asia

KOREA: Pusan
TAIWAN: Kaohsiung
CHINA: Shanghai

Middle East
UAE: Dubai

The Service Network above is as of April 2022, and may be changed without notice.

EXK EAGLE INDUSTRY CO.LTD.

Marine Division




