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Title of Invention:
SHIP AND BALLAST WATER TREATMENT SYSTEM

002%

Technical Field

The invention relates to a ballast water treatment

system and a ship having this system installed therein.
Background Art

10 In recent years, in some cases, a ballast water
treatment system configured to treat ballast water 1is
installed in a ship in order to protect the
environment. For example, there has been disclosed
providing a ballast water treatment system in a non-

15 explosion-proof area in the stern of a ship (see Patent
Literature 1).

However, there are many ships designed or built
without a premise that a ballast water treatment system
is installed. Such ships require much effort such as

20 remodeling in order to install the ballast water
treatment system.
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It is an object of the invention to provide a ship

in which a ballast water treatment system capable of



Patent Literature 1 Jpn. Pat. Appin. KOKAI Publication No.

‘2009- 67253 25Summary of I nvention Technical Problem It is an object
of the invention to provide a ship in which a ballast water treatnent
system capable of 2 being readily installed. Solution to Problem A

ship according to an aspect of the invention conprises ballast water
treatnent nmeans for treating 5ballast wateg, the ballast water treatnent
means being installed in a cargo hold where a cargo is held. Advantageous
Ef fect of Invention According to the invention, the ship in which
t he bal | ast watkerirtig eatadeinty siredtesn loagpabl e of being readily 10install ed can
be provided. Brief Description of Drawings FIG 1 is a side el evation
showi ng a conf iSgungtiicon tof Exradhigm according to a first enbodi nent of the

invention; 15FIG 2 is a bl ock diagram show ng an internal _
A ship according to an aspect of the invention

comprises ballast water treatment means for treating

5 ballast water, the ballast water treatment means being
installed in a cargo hold where a cargo is held.
Advantageous Effect of Invention

According to the invention, the ship in which the
ballast water treatment system capable of being readily

10 installed can be provided.

Brief Description of Drawings

FIG. 1 is a side elevation showing a configuration
of a ship according to a first embodiment of the
invention;

15 FIG. 2 is a block diagram showing an internal
configuration in a ballast water treatment system
according to the first embodiment of the invention;

FIG. 3 is a block diagram showing a configuration
that ballast water flows when taking on ballast water

20 by using a pump in the ship according to the first
embodiment of the invention;

FIG. 4 is a block diagram showing a path of the
ballast water when discharging ballast water by using
the pump in the ship according to the first embodiment

25 of the invention;

FIG. 5 is a block diagram showing a path of the

ballast water when taking on ballast water without



configuration in a ballast water treatment system according to the first
‘enbodi nent of the invention; FIG 3 is a block diagramshow ng a
configuration that ballast water flows when taking on ballast water 20by
using a punp in the ship according to the first enbodi ment of the

i nvention; FIG 4 is a block diagram showi ng a path of the ball ast
wat er when di scharging ballast water by usBng the punp in the ship
according to the first enbodi ment 25of the invention; FIG 5is a

bl ock di agram showi ng a path of the ballast water when taking on ball ast
water w thout wsimyg the gunp im the ship according to the first enbodi nent
of the invention; FIG 6 is a block diagram show ng a path of the

bal | ast wat er whdrodiirsohargi nthdalhasttivater w thout using the punp in the
ship according to the first enbodinent of the invention; and FIG 7 is a

si de el evation showihgsa Cohdigupbetondbigrashipodtaer di Rgthood skeond
enbodi nent of the invention. 10Description of Enbodi nents ~_ Enbodi nent s
accordi ng to tREIIRAENTE I Thehdl e festrd bedll had ki hakeBrv ik RAUE ef er ence

Lo the diaw ngs;s (R te SROS I, RIS, Lis, 28l g, 81 gyt bon show ng 2

embodiment of the invention; and

FIG. 7 is a side elevation showing a configuration
of a ship according to a second embodiment of the
invention.

10 Description of Embodiments

Embodiments according to the invention will now be
described hereinafter with reference to the drawings.
(First Embodiment)

FIG. 1 is a side elevation showing a configuration

15 of a ship 1 according to a first embodiment of the
invention. It should be noted that like reference
numerals denote like parts in subsequent drawings, a
detailed description thereof will be omitted, and
different parts will be mainly explained. 1In a

20 subsequent embodiment, likewise, an overlapping
description will be omitted.

The ship 1 is a container ship configured to carry
containers. It should be noted that a description will
be given on a situation where the ship navigates the

25 sea for the convenience’s sake, but the ship can
likewise navigate a lake or a river.

The ship 1 includes a ballast water treatment



150f a ship 1 according to a first enbodi ment of the invention. It should
"be noted that |ike reference nunerals denote |ike parts in subsequent

drawi ngs, a detailed description thereof will be omtted, and different
parts will be mainly explained. In a 20subsequent enbodi ment, |ikew se, an
over | appi ng description wll be omtted. The ship 1 is a container
ship configured to carry containers. It shbuld be noted that a description
will be given on a situation where the ship navigates the 25sea for the
conveni ence's sake, but the ship can |ikew se navigate a | ake or a river.
The ship 1 inchydesma?2hald &irenataerk t3,eat Mmente cbratesiirem holad forea tank 3, a
fore container hold 4, a fuel tank 5, a ballast space 6, crew accommodati on
8, a aft contaifned hehd 9, anlbeddiase mpamssdact iarewl cemmptd igordetk al, a
steering gear room 12, a void space 513, a screw propeller 14, and a rudder
15. The bal | aseffarentedegmdatl dsyst @ém Zrsinensiadln ek dtiarhel f.ord cont ai ner

hold 4. The ball ast water treatnment system 2 takes the formof a standard
cont ai ner. ThafoPEinghéeRdudilng 20 U5 159 1957 Wt ¥t 10t reatehtSR3ER em 2

has the gane SQ%?eaa%c%e%p%&%gélier 14, and a rudder 15.

The ballast water treatment system 2 is installed
in the fore container hold 4. The ballast water
treatment system 2 takes the form of a standard
container. That is, the housing of the ballast water

10 treatment system 2 has the same shape as a container
conforming to the relevant International Organization
for Standardization (ISO) standard. A container
serving as the housing of the ballast water treatment
system 2 1s, for example, two 20-foot containers

15 combined longitudinally which correspond to 40 feet or
a single 40-foot container.

The ballast water treatment system 2 treats
ballast water. Specifically, the ballast water
treatment system 2 kills or removes the microbes,

20 bacteria and the like in the ballast water. The
ballast water is water that is taken on into a ship for
the purpose of mainly lowering the center of gravity
when no cargo is held and thereby maintaining stability
of the ship. This water may be any one of sea water,

25 freéh water, and brackish water.

The fore tank 3 is a tank placed on the bow side.

The fore container hold 4 and the aft container



conforming to the relevant International Organization for Standardization
‘(1SO) standard. A container serving as the housing of the ballast water
treatment system?2 is, for exanple, two 20-foot containers 15conbi ned

| ongi tudi nally which correspond to 40 feet or a single 40-foot container.
The ballast water treatnment system 2 treats ballast water. Specifically,
the ballast water treatnment system 2 kills5Sor renoves the m crobes,
20bacteria and the like in the ballast water. The ballast water is water
that is taken on into a ship for the purpose of mainly |lowering the center
of gravity whermomdl cargee isrdweldbdnd t¢terebyhohisnt ai hi ogree aboldt ysoé t he
ship. This water may be any one of sea water, 25fresh water, and brackish
wat er. The foreacdnikerB i whignkcgiaeeds drephe boarkide. tihihefévee cont ai ner
hold 4 and the aft container hold 9 are Pr ovided in cargo holds. A cargo
hold is a secti Wi P ihrhrtd KeptalEaetrbiinte hote Lohtafner hold 4
and the aft container hold 9 is a G%pl ace where containers are secured and

kept. The fore ™ XTntdiTe HIFHTS FEFTA TS ot ofeRhe ehdF ne®Fdom

section 10 and at .the rear o({ he fore tank 3. The aft,_,container hold 9 is
pl aced o% t he sct%élrtn‘—’llsrlle ea}}chla 4|tslsarP u%%%? l|or(1:)s i or® patrkile o?n?hréeeﬁ%?rﬁe room

section 10. The RalAst SRAGE & Ithd SPACGP ated:ofL vbihes 10 ToLeare
i npl e, a ballast tank, a pipe duct, a duct keel,
_and others are Jqymdided inbitde bal IpsicsPage Ghe stern side that is an
upper posterior part of the engine room section 10.
The ballast space 6 1is a space placed below the
10 fore container hold 4. For example, a ballast tank, a
pipe duct, a duct keel, and others are provided in the
ballast space 6.

The crew accommodation 8 is located above deck.

The crew accommodation 8 is a place where the crew and
15 other personnel reside.

The engine room section 10 is an area where an
apparatus that drives a propulsion device of the ship 1
is installed, and it is a section including a rear part
of the crew accommodation 8. The engine room section

20 - 10 1is blocked from the fore container hold 4 and the
aft container hold 9 by bulkheads.

The mooring deck 11 is provided in an upper part
of the aft portion. The mooring deck 11 is a deck
where a device for mooring the ship is installed.

25 The steering gear room 12 is located below the

mooring deck 11. The steering gear room 12 is a

chamber where a device for operating the rudder 15 is



The crew acconmodation 8 is |ocated above deck. The crew accommodation 8 is
‘a place where the crew and 150t her personnel reside. The engi ne room
section 10 is an area where an apparatus that drives a propul sion device of
the ship 1 is installed, and it is a section including a rear part of the
crew acconmodation 8. The engi ne room section 2010 is blocked fromthe fore
container hold 4 and the aft container hold 9 by bul kheads. The
nooring deck 11 is provided in an upper part of the aft portion. The
nmooring deck 11 is a deck where a device for mooring the ship is install ed.
25The steering gedodeepm 12 is | ocated bel ow the nooring deck 11. The
steering gear room 12 is a chanber where a device for operating the rudder
15 is 6 disposed. The vdihe mick spaces 18 ssace gphoee Pl lackdw beheow t he
steering gear room 12. The screw propeller 14 and the rudder 15 are
5provi ded at thdestreimy afeathesim pl2l.. The screw propeller 14 propels the
ship 1. The rudder 15 is a device that controls a traveli n?Bdi rection of

the ship 1. FIG 2 i®& 35k RH R ahe 5 hothi 3y afn§ nfedi el are

5 provided at the stern of the ship 1. The screw
propeller 14 propels the ship 1. The rudder 15 is a
device that controls a traveling direction of the ship
1.

FIG. 2 is a block diagram showing an internal

10 configuration in the ballast water treatment system 2
according to this embodiment.

The ballast water treatment system 2 includes a
filter 21, a sterilization unit 22, a power supply and
control unit 23, and a pipe 24. The pipe 24 1is

15 arranged so that the ballast water can flow to the
filter 21 and the sterilization unit 22 in the ballast
water.treatment system 2.

The filter 21 is a device configured to filter the

ballast water. The filter 21 removes microbes or

20 bacteria contained in the taken on ballast water. The
ballast water that has passed through the filter 21
flows the sterilization unit 22. The filter 21 is
provided with a function for externally discharging
impurities such as polluted mud containing filtered

25 microbes and the like (drain discharge). When
discharging ballast water, the ballast water is not

filtered by the filter 21, but it flows through the



10configuration in the ballast water treatment system 2 according to this
“enbodi nent . The ballast water treatnent system 2 includes a filter
21, a sterilization unit 22, a power supply and control unit 23, and a pipe
24. The pipe 24 is 1l5arranged so that the ballast water can flow to the
filter 21 and the sterilization unit 22 in the ballast water treatnent
system 2. The filter 21 is a device ¢éonfigured to filter the ball ast
water. The filter 21 renoves m crobes or 20bacteria contained in the taken
on ballast water. The ballast water that has passed through the filter 21
flows the steripiipeatiidowhimint R»askes fila efi e 2 r ovitdethawidh e functi on
for externally discharging inpurities such as polluted nud contai ning
filtered 25m crofes amaty he/Narkelishtea ioidiScidrygd)al \nehn W STharyy mef
bal | ast water, the ballast water is not filtered %ithe filter 21, but it

fl ows through £HeCWEDitse PAE STt U pddest 1 He ¥ | | t should be
?ﬁ? gggﬁlhﬂle :‘Ninf?e(rjl %%ha'lsgrreen%t]elﬁhﬁeﬁ Jgog{li :%ﬁf%% e%g%%/?l%ag? 25%16%% eJFI ‘?l zgﬁlson
5treatnegt fort@égﬂdg%é'f@f“kf¥ﬁ¥ﬂ8Sﬂg%lgé”ofagﬂg%ﬁ%, for example,
unfiltered microbes, bacteria, or germs contained in
the ballast water filtered by the filter 21. The
sterilization unit 22 discharges the sterilized ballast
water from the pipe 24. Two pipes 24 from which the
10 ballast water is discharged are extended from the
sterilization unit 22. The first pipe 24 is configured
to hold the taken on ballast water in a ballast tank.
The second pipe 24 is configured to discharge the
ballast water in the ballast tank. It should be noted
15 that the sterilization unit 22 may be provided with a
function for externally discharging impurities
remaining after treating the ballast water (drain
discharge) like the filter 21.
The power supply and control unit 23 supplies
20 electric power to respective devices, for example, the
filter 21, the sterilization unit 22, and other devices
in the ballast water treatment system 2.
FIG. 3 to FIG. 6 are block diagrams each showing a
path of the ballast water in the ship 1 according to
25 this embodiment.
The ship 1 has paths through which the ballast

water flows in the following four patterns. The four



unfiltered mcrobes, bacteria, or germs contained in the ballast water
‘filtered by the filter 21. The sterilization unit 22 discharges the
sterilized ballast water fromthe pipe 24. Two pipes 24 fromwhich the
10bal | ast water is discharged are extended fromthe sterilization unit 22.
The first pipe 24 is configured to hold the taken on ballast water in a
bal | ast tank. The second pipe 24 is config8red to discharge the ball ast
water in the ballast tank. It should be noted 15that the sterilization unit
22 may be provided with a function for externally discharging inpurities
remai ni ng aft epatteatingdhe gadddsio watedsd drlaatn adipaharye)idikeed he
filter 21. The power supply and control unit 23 supplies 20el ectric power
to respective ced des,ldor vexamliss tdieerf idrtera 2dgs¢ hehat etlié | zatp o2 uni t

22, and other devices in the ballast water treatnent system 2. FI G
3to FIG 6 aréshlused chireel rizas] astic v adtfoni iy & petdr afdt e e ashatater in
the ship 1 according to 25this enbodi nent. The ship 1 has_paths

t hrough whi ch e 15aY1 datsttiet Takils 9 TH 1 16y 1?kbeurlmi%l?t ns. The

four 8 5 and a case that ballast water is discharged without

using the pump 32.

FIG. 3 shows a path of the ballast water when the
pump 32 is used and ballast water is taken on. FIG. 4
shows a path of the ballast water when the pump 32 is

10 used and ballast water is discharged. FIG. 5 shows a
path of the ballast water when ballast water is taken
on without using the pump 32. FIG. 6 shows a path of
the ballast water when ballast water is discharged
without using the pump 32.

15 An intake/outlet port 16 is a hole provided on the
outer side of the ship in order to take on or discharge
ballast water. Seawater taken on as ballast water from
the intake/outlet port 16 is treated by the ballast
water treatment system 2 and held in the ballast tank.

20 I should be noted that, while it is sufficient to
provide a single ballast tank, any number of ballast
tanks can be provided. The ballast water held in the
ballast tank is treated by the ballast water treatment
system 2 and discharged from the intake/outlet port 16.

25 Ballast pipes 31 are arranged to allow the ballast
water to flow along a path between the intake/outlet

port 16 and the ballast water treatment system 2 and a



patterns correspond to a case that a punp 32 is used and ballast water is
"taken on, a case that the punp 32 is used and ballast water is discharged,
a case that ballast water is taken on w thout using the punp 32, 5and a
case that ballast water is discharged w thout using the punp 32.

FIG 3 shows a path of the ballast water when the punp 32 is used and
bal | ast water is taken on. FIG 4 shows a path of the ballast water when
the punp 32 is 10used and ballast water is discharged. FIG 5 shows a path
of the ballast water when ballast water is taken on w thout using the punp
32. FIG 6 showsta peattivesh tthe beallllastt wetrdr amtertHraldalstastatwertes

di scharged wi thout using the punp 32. 15An intake/outlet port 16 is a hole
provi ded on théregt&endi ¢oséfert Be ship in order to take on or discharge

bal | ast water. Seawater taken on as ballast water fromthe intake/outl et
port 16 is treated HAYIRS b1 4t nak 7% IR TEHRY sYst'ef PahtPRkel d in the

bal | ast tank. 2Qlr. oul d be noted that, ile i.S ficient to provide
a single ball a?t”:’teé?ni{1 -any ufseP S5 A Ivéa\sﬂ‘t{nvetsa C%Ch%;% ptovi ded. The

bal | ast ter held ipn the ballast .tank is .treat he_ .bal I er
treatment syst é)l%e?eéﬂ&l&ss?c écrogec?tfer%nrﬁI}%et}}ent aaﬁtceijl g%ﬁtoe%ghpgmla%gy%%l | ast
pipes 31 are a'b%%’l%%cl Ll gwdhe bald %Strba B, thd low @l ong & ptdh

bet ween the intake/outlet port 16 and the ast water treatnent system?2
and a 9 path betweend he kalilasted anknand,dhe hal lastyaatei, tegat yent

system 2.
are capable of controlling a volume of ballast water
flowing through the ballast pipes 31.

10 The pump 32 is a ballast pump that is used to take
on or discharge ballast water. Whether the pump 32
should be used is determined in accordance with the
level of the ballast water held in the ballast tank and
sea level. For example, when taking on ballast water,

15 if the water level in the ballast tank is higher than
sea level, the pump 32 is used. When discharging
ballast water, if the water level in the ballast tank
is below sea level, the pump 32 is used. It should be
noted that the pump 32 may be a general service pump

20 that can be used not only for the intake and discharge
of ballast water but also for any other application.
Furthermore, a booster pump that supplements a lifting
height when the lifting height of the pump 32 is not
sufficient may be provided separately from the pump 32.

25 The ballast pipes 31, the pump 32, and the valves
33a to 33j are arranged in the ballast space 6 and the

engine room section 10.



Val'ves 33a to 33j are provided in the ballast pipes 31. The respective
'val ves 33a to 33] are 5opened/closed to determ ne the path through which
the ballast water flows. As a result, one of the four path patterns is

sel ected. Further, the valves 33a to 33] are capable of controlling a

vol une of ballast water flow ng through the ballast pipes 31. 10The punp 32
is a ballast punp that is used to take onldr di scharge ball ast water.

Whet her the punp 32 should be used is deternmined in accordance with the

| evel of the ballast water held in the ballast tank and sea | evel. For
exanpl e, when taki n(f oetiadd asf aaterollbng &helemtef tkegebalhathe bal | ast
tank is higher than sea level, the punp 32 is used. Wen discharging

bal | ast wat er, wWi¥tatheiat arow eveeldésrtHeedal axtcoadknée betbweaseh | evel ,
the punp 32 is used. It should be noted that the punp 32 may be a general
service punp 2®3tdt®an be used not only for the intake and discharge of
bal | ast water but also for any other application._Furthernpre, a booster
punp that suppl ement® £FIMR+HPLhei iR wheh BWRP | 7£t 7RG helkght SF the punp

32 is not. sufficient may be pr.avided separately fromthe 32. 25 The
bal | ast [i pes SELIHS e 22 Bhd They ot ok POP $2. 23

: 5 2t T ar et @ T anged i n
the bal | ast spaog; 6 And £ha ANGIRL 0Om SEEL AN 10213035

. femethod of
controlling a flow of the ballast water | now be descrlbe‘(’jajl'n accordance

wi th each pattefdl.yAnBxanp|e 1 Hsi My thes Rpeh32, andqtaking 98 pbal | ast
water will now be explained with reference to

valve 33c, valve 33h, wvalve 33i, and valve 33j are
closed.

10 Ballast water taken on from the intake/outlet port
16 is pumped up by the pump 32. At this time, the
ballast water enters the ballast water treatment system
2 from the intake/outlet port 16 through valve 33a, the
pump 32, valve 33d, valve 33e, and valve 33f in the

15 order mentioned. The ballast water pumped up by the
pump 32 flows through the ballast water treatment
system 2. The ballast water treated by the ballast
water treatment system 2 is held in the ballast tank.
At this time, the ballast water flows into the ballast

20 tank from the ballast water treatment system 2 through
valve 33g.

An example of using the pump 32 and discharging

ballast water will now be described with reference to
FIG. 4. 1In this case, valve 33b, valve 33c, valve 33d,

25 valve 33e, valve 33f, and valve 331 are opened, and

valve 33a, valve 33g, valve 33h, and valve 33j are

closed.



FIG 3. In this case, valve 33a, valve 33d, valve 33e, valve 33f, and valve
*33g are opened, and val ve 33b, valve 33c, valve 33h, valve 33i, and valve
33] are closed. 10Ball ast water taken on fromthe intake/outlet port 16 is
punped up by the punp 32. At this tine, the ballast water enters the
bal | ast water treatment system 2 fromthe intake/outlet port 16 through
val ve 33a, the punp 32, valve 33d, valve 33e, and valve 33f in the 15order
menti oned. The ball ast water punped up by the punp 32 flows through the
bal | ast water treatnent system 2. The ballast water treated by the ball ast
wat er treatnment systmra ddlsldw dvdted tee il iasthd andkl 1At thasktise, the
bal | ast water flows into the ballast 20tank fromthe ballast water
treat ment syst em@echugudly waleve33g9.32. HereAn Bxanpl eeofiarsi g whechpunp
32 and di scharging ballast water will now be described with reference to
FIG 4. In thi$heavellvaditvea3dly, Mavwe @FBwuIkaltifee 33 25valve 33e, val ve
33f, and val ve 33i_ are opened, and valve 33a, valve 33g, valve 33h, and
val ve 33j are Gogdéguref) to be thpesamng |asttREt s Hel P F I i bal | ast t ank

is punmped up b e pu 32. Here, th rection in which the ballast water
f1 ows through é?éqﬁﬁﬁpqqpffqrs A dﬁlrqu({'o e t'he tg’a]n% 4% hat"When taki ng
on 5bal | ast water wn _i I . thi.s tine, fl ows
into the baIIa%%lﬁgggrwﬁF%ﬁféﬁ%?égfgﬁéh1 H%%?%ﬁ%h§§§$%£?§%%§ﬁ§§#$ough

val ve 33c, thejpumn,32, f\@mv%k%s%adl\i%is b t?éﬁq ALY Ve BAL 33t henorder

menti oned. The ball ast water punped up by the
pump 32, valve 33d, valve 33e, and valve 33f in the

order menticned. The ballast water pumped up by the

10 pump 32 flows through the ballast water treatment
system 2. The ballast water treated by the ballast
water treatment system 2 is discharged to the sea from
the intake/outlet port 16 through valve 331 and valve
33b in the order mentioned.

15 An example of taking on ballast water without
using the pump 32 will now be described with reference
to FIG. 5. 1In this case, valve 33b, valve 33e, valve
33f, valve 33g, and valve 33j are opened, and valve
33a, valve 33c, valve 33d, valve 33h, and valve 33i are

20 closed.

The ballast water taken on from the intake/outlet
port 16 flows into the ballast water treatment system 2
through the ballast pipes 31 without using the pump 32.
At this time, the ballast water enters the ballast

25 water treatment system 2 from the intake/outlet port 16
through valve 33b, valve 33j, valve 33e, and valve 33f

in the order mentioned. The ballast water treated by



10punp 32 flows through the ballast water treatment system 2. The ball ast
‘'water treated by the ballast water treatnment system 2 is discharged to the
sea fromthe intake/outlet port 16 through valve 33i and valve 33b in the
order nentioned. 15An exanple of taking on ballast water w thout using the
punmp 32 will now be described with reference to FIG 5. In this case, valve
33b, valve 33e, valve 33f, valve 33g, and Malve 33]j are opened, and val ve
33a, valve 33c, valve 33d, valve 33h, and valve 33i are 20cl osed.

The ball ast water taken on fromthe intake/outlet port 16 flows into the
bal | ast wat er tuheatownta sty steem?2 tiwoigdnt hey dadh adtipilpesd 3lnwehéout usi ng
the punp 32. At this tine, the ballast water enters the ballast 25 water
treatment syst@alddsforharte i ritakélouttiete porle 162t moughavar velassd, val ve

33j, valve 33e, and valve 33f in the order nentioned. The ballast water
treated by 12 e Bal19 4l lattertatleat FRiht sy sbahd 35T sWaktd FAC2HBEREI | ast
tank. At this tineg, % ballast ter flows into the ballast tank fromthe

bal | ast water tYeHSH VsJ;?stV Fval ve 339 5An exarrpl e of di schargi ng
bal | ast ter witho u5| n 2. W no | bed
wa L& é& ﬁ)é?ggh %é%g bg#Pas 3ya er w1¥%§Ht and

referenceée to FI G 6 T iH case val ve

valve 33i are openedciandwal ve et«%.aﬁ.lVr%v%%%%ﬁsé’ﬂﬁ!@d?’\ég%hvf'éfgrg’t?f@e val ve

33g, and val ve 33] ast water held 1n the
bal l'ast tank floneridit & therpaldastcawd ervd1eatent sysiem2rf hpough the

bal | ast pipes 31 without using the punp 32. At this time, the ballast water
flows into the 3B3haldrastvalaier3 s ealdesersyst e F4 0@ thea patdasé tank
33c, valve 33d, valve 33e, valve 33g, and valve 33]j are
10 closed.
The ballast water held in the ballast ténk flows
into the ballast water treatment system 2 through the
ballast pipes 31 without using the pump 32.
At this time, the ballast water flows into the
15 ballast water treatment system 2 from the ballast tank
through valve 33h and valve 33f in the order mentioned.
The ballast water treated by the ballast water
treatment system 2 is discharged into the sea from the
intake/outlet port 16 through valve 331 and valve 33b
20 in the order mentioned.
According to this embodiment, the ballast water
treatment system 2 can be easily installed in the ship
1. For example, in the case of a ship that is not
designed or built on the assumption that the ballast
25 water treatment system is installed, providing a place
for installing the ballast water treatment system is

difficult. For example, when the ballast water



t hroough val ve 33h and valve 33f in the order nentioned. The ballast water
‘treated by the ballast water treatnment system?2 is discharged into the sea
fromthe intake/outlet port 16 through valve 33i and valve 33b 20in the
order nmenti oned. According to this enbodinent, the ballast water
treatnment system 2 can be easily installed in the ship 1. For exanple, in
the case of a ship that is not designed oriuilt on the assunption that the
bal | ast 25water treatnment systemis installed, providing a place for
installing the ballast water treatnment systemis difficult. For exanple,

when the bal | astremin@int I8/ df@atamiiosysties Znstwul &k ben i isé abhgdnén the
engine room it is often the case that sufficient space is not available in
t he engi ne roomodn Sitchi A fase taceaddecthat | asff it ent t seataens system 2
i s designed on the 5assunption that it is installed in the cargo hold, it
can be install eddinalee car gdhéhotmhine roomMorEoverch si ncese hes baf¢ ast
water treatnment system 2 takes the formof a standard contai ner and

i nstal |l ed in.t & <drago ardt dvatoadi TR ERNunt vadthg chh BesStareiedn 108t by
using a regular cargo handling gear. As a result, even in case_ that the
bal | ast water t&edt oy ydtdm - i3S nbt St aty e shdt?d Beltept beed,
the ball ast water treatnqpaji%ften1%?can be asily stowed or unstowed.

15( Second Enbodidferty nste &M 0% @5 %t %vat i on showing a

configuration of a shiplf ACCONALOG SO B, $ELOND, £PDPL PEDENOftt BEstem

i nvention.
2 takes the form of a standard container and installed

in-the cargo hold, loading and unloading can be carried
10 out by using a regular cargo handling gear. As a
result, even in case that the ballast water treatment
system 2 is not necessary or should be replaced, the
ballast water treatment system 2 can be easily stowed
or unstowed.
15 (Second Embodiment)

FIG. 7 is a side elevation showing a configuration
of a ship 1A according to a second embodiment of the
inventioﬁ.

In the ship 1A, a ballast water treatment system 2

20 is disposed in a aft container hold 9 in place of
disposing the same in the fore container hold 4 in the
ship 1 according to the first embodiment shown in
FIG. 1. Other points are the same as those in the ship
1 according to the first.embodiment.

25 According to this embodiment, even when the
ballast water treatment system 2 is installed in the

aft container hold 9, the same functions and effects as



In'the ship 1A, a ballast water treatnent system 2 20is disposed in a aft
‘container hold 9 in place of disposing the sane in the fore container hold
4 in the ship 1 according to the first enmbodi nent shown in FIG 1. O her
points are the sanme as those in the ship 1 according to the first

enbodi ment. 25According to this enbodi nent, even when the ballast water
treatnent system?2 is installed in the aftl4aontainer hold 9, the sane
functions and effects as 14 those in the first enbodi mnent can be obtai ned.
It should be noted that the description has been given as to the ball ast
wat er treat nenttisysst eém 2 Heaki ingstt hemdad imait acaontal sletaime@ach of the
foregoi ng 5enbodi nents, the ballast water treatnent system 2 does not have
to take the form of & comwlidhdre asotonhgtlast i the sdeest gpedonnhahebassunpti on
that it is installed in the cargo hold. Wen the ballast water treatnment
system 2 can b&@iivigdt @9 &P ithea hea ko 1otk Wi A0SRt af Y 3EFB N shakend or

the ballast water treatnent system 2 can be easily assured.
the form of a container in each of 'the foregoing

5 embodiments, the ballast water treatment system 2 does
not have to take the form of a container as long as it
is designed on the assumption that it is installed in
the cargo hold. When the ballast water treatment
system 2 can be installed in the cargo hold, an

10 installation space for the ballast water treatment
system 2 can be easily assured.

Additionally, in each of the foregoing
embodiments, the ballast pipes 31, the pump 32, and
valves 33a to 33j may be provided at positions other

15 than those shown in FIG. 3 to FIG. 6. These devices
can be changed in accordance with the configuration or
the situation in the ship 1.

Further, in each of the foregoing embodiments, the
ballast water treatment system 2 may take any form.

20 For example, in the ballast water treatment system 2,
the treating order of the filter 21 and the
sterilization unit 22 may be reversed, or the filter 21
may be eliminated.

It should be noted that the invention is not

25 restricted to the foregoing embodiments, and each
constituent element may be deleted, added, or changed

to realize each embodiment. Furthermore, when the



Additionally, in each of the foregoing enbodi nents, the ball ast pipes 31,
‘the punp 32, and valves 33a to 33] nmay be provided at positions other

15t han those shown in FIG 3 to FIG 6. These devices can be changed in
accordance with the configuration or the situation in the ship 1.

Further, in each of the foregoing enbodi nents, the ballast water treatnent
system 2 may take any form 20For exanplezasin the ballast water treatnent
system 2, the treating order of the filter 21 and the sterilization unit 22
may be reversed, or the filter 21 may be elimnated. It should be noted
that the inventbertiisuRel: 25l&ifdctied de thasdarega ngneiiad nent $xe and
each constituent elenent nmay be del eted, added, or changed to realize each
enbodi nent . Fuebbeoperieteiiercdnid nelb cxonsdptatent, elremeimweriti drhecan
respective enbodi nents are appropriately conbined or repl aced, the

i nvention can be carriied cutt iim diifffferremtt mocess . A Xl aigte @bgveye when
an enbodi nent directly different fromthe 5foregoi ng enbodi nrents has the
sane gi st as thaen ant kEbodigentolinactly corisioardd furm the s enbodi nent

has been_al ready expl ai ned as_the foregoing enbodi nent, and a descrigtion
t her eof PS OﬁiF9§&90lng embodiments has the same gist as that in th

invention, it is considered that this embodiment has
been already explained as the foregoing embodiment, and

a description thereof is omitted.



16 CLAI M5 1. A ship characterized by conprising ballast water
‘treatment neans for treating ballast water, the ballast water treatnent
nmeans being installed in a 5cargo hold where a cargo is held. 2. The
ship according to claim1, characterized in that the ballast water
treatment neans takes the formof a container. 3. The ship
according to claim2, characterized 10in tleat the ballast water treatnent
nmeans i s detachably install ed. 4. The ship according to any one of
claims 1 to 3, characterized in that the ballast water treatnent neans
treats the ballast water at a tine ofcwater11&i ptake and drain di scharge.
5. The ship according to claim4, characterized by further conprising a
punp used at a tinme bf tZakshngp orharatdesthad gongehmpt asingabetlast
6. A ballast water treatnment system characterized 20by being configured to
treat ballast watt@r dndeatondnd imestnd | feak | threa targdodhbl aswhereen, caligo i s

hel d. 7. The system according to claim®6, characterized in that the
bal | ast water tPdatdfEntwaifst drieaiie Heed vy kOING tontad fed . in a
5 cargo hold where a cargo is held.
2. The ship according to claim 1, characterized

in that the ballast water treatment means takes the
form of a container.

3. The ship according to claim 2, characterized

10 in that the ballast water treafment means 1is detachably
installed.

4. The ship according to any one of claims 1 to
3, characterized in that the ballast water treatment
means treats the ballast water at a time of water

15 intake and drain discharge.

5. The ship according to claim 4, characterized
by further comprising a pump used at a time of taking
on and discharging ballast water.

6. A ballast water treatment system characterized

20 by being configured to treat ballast water and to be
installed in a cargo hold where a cargo is held.

7. The system according to claim 6, characterized
in that the ballast water treatment system takes the

form of a container.



