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【DESCRIPTION】 

【Invention Title】 

SEAWATER CIRCULATION SYSTEM FOR SHIP 

【Technical Field】 

The present invention relates to a seawater circulation 5 

system for a ship, and more particularly, to a seawater 

circulation system that supplies seawater for cooling a heat 

generation body of a ship and seawater for adsorbing sulfur 

oxide in a scrubber. 

【Background Art】 10 

A ship includes various heat generation devices that 

generate heat while operating, such as an engine, a generator, 

a motor, an air conditioning system, and an air compressor. If 

the heat generated by the heat generation devices is not 

lowered, the heat generation devices may overheat so as to 15 

cause failure or fire. Accordingly, the ship uses a scheme of 

lowering the heat by supplying cooling water to the heat 

generation devices. In order to ensure an enormous amount of 

cooling water, seawater pumped from a sea chest is generally 

used as the cooling water. 20 

In addition, an exhaust gas discharged from the engine of 

the ship contains sulfur oxide and the like, so that it is 

necessary to remove sulfur oxide by allowing the exhaust gas to 

pass through a scrubber before the exhaust gas is exhausted to 

an outside. In this case, the scrubber is a device in which 25 
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multiple layers of corrugated plate materials are stacked to 

allow an exhaust gas to flow therebetween, and seawater is 

injected through a plurality of nozzles to remove sulfur oxide 

contained in the exhaust gas through adsorption between the 

seawater and sulfur oxide. The scrubber is also connected to 5 

the sea chest installed in the ship to receive the seawater. 

However, since the scrubber and each of the heat 

generation devices operated in an engine room consume an 

enormous amount of seawater, the scrubber and each of the heat 

generation devices have to be respectively connected to 10 

separate sea chests to receive seawater, and have to be 

respectively connected to separate discharge pipes installed on 

an outboard submerged area to discharge the seawater to the 

outside (see FIG. 1). 

In other words, since the ship requires a plurality of sea 15 

chests, a proportion of the sea chest in the ship is increased, 

so that an available space in the ship may be decreased. In 

addition, since the sea chest has to be installed in a 

submerged area, and the discharge pipe has to be installed on 

the outboard submerged area, in order to install the sea chest 20 

and the discharge pipe, the ship has to be located on a dry 

dock, or a diver has to be employed, so that a high cost may be 

incurred. 

Therefore, there is a demand for a seawater circulation 

system for a ship, capable of removing sulfur oxide in a 25 
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scrubber by recirculating seawater, which is used as cooling 

water in a heat generation device that requires much seawater 

in the ship, into the scrubber without installing a sea chest 

and a discharge pipe for the scrubber and the heat generation 

device to supply the seawater to the heat generation device and 5 

the scrubber. 

【Disclosure】 

【Technical Problem】 

A technical object to be achieved by the present invention 

is to provide a seawater circulation system for a ship, capable 10 

of removing sulfur oxide in a scrubber while lowering a 

temperature of a heat generation body through existing sea 

chest and a discharge pipe. 

The technical objects to be achieved by the present 

invention are not limited to the above-described technical 15 

objects, and other technical objects that are not described 

above will be clearly understood by a person having ordinary 

skill in the art to which the invention pertains from the 

following description. 

【Technical Solution】 20 

To achieve the objects described above, according to one 

embodiment of the present invention, there is provided a 

seawater circulation system for a ship, the seawater 

circulation system including: a sea chest for pumping seawater 

from sea; a cooling unit coupled to the sea chest to receive 25 
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the seawater from the sea chest, and partially coupled to a 

heat generation body to lower a temperature of the heat 

generation body through heat exchange; a scrubber unit for 

treating an exhaust gas generated in the ship; a first 

discharge pipe unit for discharging the seawater discharged 5 

from the cooling unit to an outside; a supply pipe unit coupled 

to the first discharge pipe unit and the scrubber unit to 

supply a part or all of the seawater discharged from the 

cooling unit to the scrubber unit; and a second discharge pipe 

unit coupled to the scrubber unit and the first discharge pipe 10 

unit to discharge the seawater from the scrubber unit to the 

first discharge pipe unit. 

According to one embodiment of the present invention, a 

first valve for adjusting a flow rate may be provided between 

the first discharge pipe unit and the supply pipe unit. 15 

According to one embodiment of the present invention, the 

cooling unit may have a first pump for pumping the seawater 

from the sea chest, and the supply pipe unit may have a second 

pump for pumping the seawater from the first discharge pipe 

unit. 20 

According to one embodiment of the present invention, the 

heat generation body may include at least one of an oil cooler, 

an air cooler, and an engine coolant cooler. 

According to one embodiment of the present invention, the 

seawater circulation system may further include: a separation 25 
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unit coupled to the second discharge pipe unit to separate 

contaminants contained in a direct pipe unit or the seawater 

which is discharged from the scrubber unit; and a circulation 

pipe unit having both ends coupled to the cooling unit, which 

is located between the first pump and the heat generation body, 5 

to allow the seawater to circulate therethrough, wherein the 

circulation pipe unit may be at least partially located inside 

or outside the first discharge pipe unit to lower a temperature 

of the seawater located in the first discharge pipe unit, and 

may have a flow path which is smaller than a flow path of the 10 

cooling unit to receive a part of the seawater located in the 

cooling unit. 

【Advantageous Effects】 

According to an embodiment of the present invention, the 

seawater is supplied to the heat generation body as cooling 15 

water, and the seawater supplied to the heat generation body is 

reused so as to be used for removing sulfur oxide in the 

scrubber unit, so that a sufficient amount of water can be 

supplied to the heat generation body and the scrubber unit even 

with existing sea chest, and thus additional sea chests are not 20 

required. 

In addition, according to one embodiment of the present 

invention, the temperature of the seawater discharged to the 

outside is lowered, so that damage to a marine ecosystem caused 

by high-temperature seawater can be minimized. 25 
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It should be understood that effects of the present 

invention are not limited to the above-described effects and 

include all effects that can be inferred from the configuration 

of the invention disclosed in the detailed description or the 

claims of the present disclosure. 5 

【Description of Drawings】 

FIG. 1 is a view showing a conventional seawater 

circulation system. 

FIG. 2 is a view showing a seawater circulation system 

according to one embodiment of the present invention. 10 

FIG. 3 is a view showing a seawater circulation system 

according to another embodiment of the present invention. 

【Mode for Invention】 

【Best Mode】 

Hereinafter, the present invention will be described with 15 

reference to the accompanying drawings. However, the present 

invention may be implemented in various other forms, and thus 

is not limited to the embodiments described herein. In 

addition, in the drawings, portions irrelevant to the 

description will be omitted in order to clearly describe the 20 

present invention, and like reference numerals refer to like 

elements throughout the specification. 

Throughout the specification, when one element is 

described as being “connected (accessed, contacted, or 

coupled)” to another element, it shall be construed as being 25 
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not only “directly connected” to the other element, but also 

“indirectly connected” to the other element with another member 

in between. In addition, when some part “includes" some 

elements, unless specifically described to the contrary, it 

means that other elements may be further included but not 5 

excluded. 

The terms used herein are intended to describe certain 

embodiments only, and shall by no means limit the present 

invention. Unless the context clearly indicates otherwise, 

expressions in a singular form include a meaning of a plural 10 

form. In the present specification, the term such as 

“comprising” or “including” is intended to designate the 

presence of characteristics, numbers, steps, operations, 

elements, components, or combinations thereof disclosed herein, 

and shall not be construed to preclude any possibility of 15 

presence or addition of one or more other characteristics, 

numbers, steps, operations, elements, components, or 

combinations thereof. 

Hereinafter, embodiments of the present invention will be 

described in detail with reference to the accompanying 20 

drawings. 

FIG. 2 is a view showing a seawater circulation system 1 

according to one embodiment of the present invention. 

According to one embodiment of the present invention, a 

seawater circulation system 1 may include a sea chest 10, a 25 
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cooling unit 20, a scrubber unit 30, a first discharge pipe 

unit 40, a supply pipe unit 50, and a second discharge pipe 

unit 60. 

The sea chest 10 refers to a component for intake of 

cooling water and water required for a ship S, and may be 5 

coupled to a bottom of the ship S to draw seawater from sea. 

The cooling unit 20 refers to a component for supplying 

the cooling water to a heat generation body 221, and may be 

coupled to the sea chest 10 to receive the seawater from the 

sea chest 10. In this case, the cooling unit 20 may have a 10 

first pump 211 for pumping the seawater from the sea chest 10. 

A pumping flow rate of the first pump 211 may be 500 m3/h. 

In addition, the cooling unit 20 may be coupled to an 

inside or an outside of the heat generation body 221 so that 

heat may be exchanged between the heat generation body 221 and 15 

the seawater, and may be formed of a thermally conductive 

material for smooth heat exchange. 

The cooling unit 20 may have a tubular shape, and when 

there are multiple heat generation bodies, the cooling unit 20 

may branch to correspond to the number of heat generation 20 

bodies 221 so as to be coupled to the heat generation bodies 

221, respectively. In other words, the cooling unit 20 may 

include one main pipe 210 connected to the sea chest and at 

least one branch pipe 220 that branches from the main pipe 210 

to correspond to the number of heat generation bodies 221. In 25 
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this case, the first pump 211 may be coupled to the main pipe 

210 to easily transport the seawater to each branch pipe 220. 

Meanwhile, a flow path of the main pipe 210 may be wider than a 

flow path of the branch pipe 220 to facilitate a flow of the 

seawater. 5 

Meanwhile, the heat generation body 221 may be at least 

one of an oil cooler, an air cooler, and an engine coolant 

cooler. 

The scrubber unit 30 refers to a component for removing 

sulfur oxide contained in an exhaust gas, and may be coupled to 10 

an exhaust gas discharge unit of an internal combustion engine 

such as an engine of a ship to receive the exhaust gas from the 

internal combustion engine. In this case, the scrubber unit 30 

may include a liquid dispersion unit (not shown) and a particle 

collection unit (not shown). 15 

The first discharge pipe unit 40 refers to a component for 

discharging the seawater, which is discharged from the cooling 

unit 20, to an outside, may have a flow path communicating with 

a flow path of the cooling unit 20, and may have one end 

connected to the cooling unit 20 and an opposite end that is 20 

opened. 

In this case, when there are a plurality of heat 

generation bodies 221, the first discharge pipe unit 40 may 

include a main pipe 410 and a branch pipe 420 that branches 

from the main pipe 410. The branch pipe 420 may branch to 25 
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correspond to the number of heat generation bodies 221 so as to 

be coupled to the branch pipes 220 of the cooling unit 20, 

respectively. Meanwhile, a flow path of the main pipe 410 may 

be wider than a flow path of the branch pipe 420 to facilitate 

a flow of the seawater. 5 

The supply pipe unit 50 refers to a component for 

supplying a part or all of the seawater discharged from the 

cooling unit 20 to the scrubber unit 30, may have a flow path 

communicating with the flow path of the cooling unit 20, and 

may have one end coupled to the scrubber unit 30 and an 10 

opposite end coupled to a middle of the first discharge pipe 

unit 40. 

In this case, a first valve 411 for adjusting a flow rate 

may be provided at the opposite end of the supply pipe unit 50, 

that is, between the supply pipe unit 50 and the first 15 

discharge pipe unit 40. Depending on a state of the first valve 

411, a flow path of the first discharge pipe unit 40 or the 

communication between the supply pipe unit 50 and the first 

discharge pipe unit 40 may be opened or blocked. In other 

words, the first valve 411 may be a three-way valve (3-way 20 

valve) for performing a function of blocking the flow path of 

the first discharge pipe unit 40 as well as blocking the 

communication between the supply pipe unit 50 and the first 

discharge pipe unit 40. 

According to one embodiment of the present invention, the 25 
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supply pipe unit 50 may have a second pump 510 for pumping the 

seawater from the first discharge pipe unit 40. A pumping flow 

rate of the second pump 510 may be 300 m3/h. In other words, the 

second pump 510 may have a smaller pumping flow rate than the 

first pump 211. 5 

The second discharge pipe unit 60 refers to a component 

for discharging the seawater from the scrubber unit 30 to the 

first discharge pipe unit 40, may have a flow path 

communicating with the flow path of the first discharge pipe 

unit 40, and may have one end coupled to the scrubber unit 30 10 

and an opposite end coupled to one region of the first 

discharge pipe unit 40, which is located between the supply 

pipe unit 50 and the opposite end of the first discharge pipe 

unit 40. 

In this case, a separation unit 610 for removing 15 

contaminants contained in the seawater discharged from the 

scrubber unit 30 may be coupled to the second discharge pipe 

unit 60. When the separation unit 610 is coupled to the first 

discharge pipe unit 40 located between the supply pipe unit 50 

and the opposite end of the first discharge pipe unit 40, the 20 

seawater discharged from the first discharge pipe unit 40, 

which does not contain the contaminants, may also be introduced 

into the separation unit 610, so that the separation unit 610 

is required to have a large capacity. In other words, according 

to the present invention, only the seawater discharged from the 25 
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second discharge pipe unit 60, which substantially contains the 

contaminants, is required to be treated, so that the separation 

unit 610 may have a small capacity. 

Meanwhile, the cooling unit 20, the first discharge pipe 

unit 40, the supply pipe unit 50, and the second discharge pipe 5 

unit 60 may be formed of stainless steel or a material 

resistant to acid and corrosion to prevent corrosion or 

abrasion caused by the seawater. 

According to the present invention, the seawater used as 

the cooling water in the heat generation body 221 is reused so 10 

as to be used for removing sulfur oxide in the scrubber unit 

30, so that additional sea chests are not required. In other 

words, an available space of the ship S can be widened. 

FIG. 3 is a view showing a seawater circulation system 1 

according to another embodiment of the present invention. 15 

According to another embodiment of the present invention, 

a seawater circulation system 1 may include a sea chest 10, a 

cooling unit 20, a scrubber unit 30, a first discharge pipe 

unit 40, a supply pipe unit 50, a second discharge pipe unit 

60, and a circulation pipe unit 70. Components which are 20 

identical to the components of one embodiment described above 

will be denoted by the same reference numerals, and the 

descriptions thereof will be omitted. 

The circulation pipe unit 70 refers to a component for 

lowering a temperature of the seawater located in the flow path 25 
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of the first discharge pipe unit 40, and may have both ends 

coupled to the cooling unit 20. In more detail, the circulation 

pipe unit 70 may have the both ends coupled to the main pipe 

210 located between the first pump 211 and the heat generation 

body 221, and may have at least one region located inside or 5 

outside the first discharge pipe unit 40. Therefore, the 

seawater moved by the first pump 211 may be moved to the 

circulation pipe unit 70 and the heat generation body 221. 

In addition, a flow path of the circulation pipe unit 70 

may be smaller than the flow path of the cooling unit 20, so 10 

that only a part of the seawater located in the cooling unit 20 

may be moved to the circulation pipe unit 70. In other words, a 

part of the seawater moved from the sea chest 10 to the cooling 

unit may be moved to the circulation pipe unit 70, and the 

remaining part of the seawater may be moved to the heat 15 

generation body 221. 

According to one embodiment of the present invention, a 

second valve 710 for adjusting a flow rate may be provided 

between the circulation pipe unit 70 and the main pipe 210 of 

the cooling unit 20. Depending on a state of the second valve 20 

710, the communication between the main pipe 210 and the 

circulation pipe unit 70 may be opened or blocked. Therefore, 

according to the present invention, the main pipe 210 and the 

circulation pipe unit 70 may communicate each other only when 

the seawater located in the first discharge pipe unit 40 is 25 
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required to be cooled. 

As described above, according to the present invention, 

the temperature of the seawater located in the flow path of the 

first discharge pipe unit 40 is lowered by using the 

circulation pipe unit 70, so that damage to a marine ecosystem 5 

caused by high-temperature seawater can be minimized. 

The above description of the present invention has been 

provided for illustrative purposes only, and it is to be 

understood by a person having ordinary skill in the art to 

which the invention pertains that the present invention can be 10 

easily embodied in other specific forms without changing the 

technical idea or essential properties of the present 

invention. Therefore, the embodiments described above are 

illustrative in all aspects, and should not be construed as 

limiting. For example, each element described as a single type 15 

may be implemented in a distributed manner, and similarly, 

elements described as being distributed may be implemented in a 

coupled manner. 

The scope of the present invention is defined by the 

appended claims, and should be construed as encompassing all 20 

changes or modifications conceived from the meaning, scope, and 

equivalent concepts of the claims. 
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【CLAIMS】 

【Claim 1】 

A seawater circulation system for a ship, the seawater 

circulation system comprising: 

a sea chest for pumping seawater from sea; 5 

a cooling unit coupled to the sea chest to receive the 

seawater from the sea chest, and partially coupled to a heat 

generation body to lower a temperature of the heat generation 

body through heat exchange; 

a scrubber unit for treating an exhaust gas generated in 10 

the ship; 

a first discharge pipe unit for discharging the seawater 

discharged from the cooling unit to an outside; 

a supply pipe unit coupled to the first discharge pipe 

unit and the scrubber unit to supply a part or all of the 15 

seawater discharged from the cooling unit to the scrubber unit; 

a second discharge pipe unit coupled to the scrubber unit 

and the first discharge pipe unit to discharge the seawater 

from the scrubber unit to the first discharge pipe unit; 

a first pump provided in the cooling unit to pump the 20 

seawater from the sea chest; and 

a circulation pipe unit having both ends coupled to the 

cooling unit, which is located between the first pump and the 

heat generation body, to allow the seawater to circulate 

therethrough, 25 
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wherein the circulation pipe unit is at least partially 

located inside or outside the first discharge pipe unit to 

lower a temperature of the seawater located in the first 

discharge pipe unit, and has a flow path which is smaller than 

a flow path of the cooling unit to receive a part of the 5 

seawater located in the cooling unit. 

【Claim 2】 

The seawater circulation system of claim 1, wherein a 

first valve for adjusting a flow rate is provided between the 

first discharge pipe unit and the supply pipe unit. 10 

【Claim 3】 

The seawater circulation system of claim 1, wherein the 

supply pipe unit has a second pump for pumping the seawater 

from the first discharge pipe unit. 

【Claim 4】 15 

The seawater circulation system of claim 1, wherein the 

heat generation body includes at least one of an oil cooler, an 

air cooler, and an engine coolant cooler. 

【Claim 5】 

The seawater circulation system of claim 3, further 20 

comprising a separation unit coupled to the second discharge 

pipe unit to separate contaminants contained in the seawater 

which is discharged from the scrubber unit. 

  


