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【DESCRIPTION】 

【Title】 

 EXHAUST PIPE APPARATUS AND SHIP COMPRISING SAME 

【Technical Field】 

The present disclosure relates to an exhaust pipe apparatus and a ship including 5 

the same, and more particularly, to an exhaust pipe apparatus capable of branching and 

discharging exhaust gas, and a ship capable of reducing energy consumed in increasing 

the temperature of an absorbent in order to separate carbon dioxide from the absorbent 

in which the carbon dioxide is absorbed. 

【Background Art】 10 

In general, various engines installed in ships generate power by burning fuel, 

and exhaust gas generated in the process of combustion of fuel includes nitrogen 

oxides, sulfur oxides, carbon dioxide, and the like. As air pollution increases, 

regulations on various harmful substances included in exhaust gas are becoming 

stricter, and not only nitrogen oxides and sulfur oxides, but also is also subject to 15 

emission control from the International Maritime Organization (IMO), an organization 

affiliated with the United Nations. There are two major methods for capturing carbon 

dioxide contained in exhaust gas: a wet capture method using an absorbent and a dry 

capture method using a membrane. In the wet capture method, exhaust gas passes 

through an absorption part in which an absorbent is provided so that carbon dioxide 20 

contained in the exhaust gas is absorbed by the absorbent, and the absorbent in which 

the carbon dioxide is absorbed passes through a regeneration part so that the carbon 

dioxide and the absorbent are separated. 
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The regeneration part separates the carbon dioxide from the absorbent by 

increasing the temperature of the absorbent to about 150 to 200°C. Because high 

temperature steam is required to increase the temperature of the absorbent and a boiler 

is operated to generate steam, there is a problem that not only consumes a lot of energy, 

but also additional carbon dioxide is generated. Therefore, in the prior art, a method of 5 

supplying exhaust gas to a reboiler that heats the absorbent supplied to the regeneration 

part to provide heat, and then moving the exhaust gas to the absorption part was used, 

but in this case, there is a problem in that a large amount of differential pressure is 

applied to the exhaust gas, thereby decreasing engine efficiency. 

Therefore, there is a need for an exhaust pipe apparatus having a structure 10 

capable of branching and discharging exhaust gas and a ship having a structure capable 

of reducing energy consumed to increase the temperature of an absorbent. 

【Disclosure】 

【Technical Problem】 

The present disclosure is directed to providing an exhaust pipe apparatus 15 

capable of branching and discharging exhaust gas. 

The present disclosure is directed to providing a ship capable of reducing 

energy consumed in increasing the temperature of an absorbent in order to separate 

carbon dioxide from the absorbent in which the carbon dioxide is absorbed. 

The above objects of the present disclosure are not limited to those mentioned 20 

above, and other objects not mentioned will be clearly understood by those skilled in 

the art from the following description. 

【Technical Solution】 
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An aspect of the present disclosure provides an exhaust pipe apparatus 

including a first exhaust pipe provided to directly discharge exhaust gas discharged 

from a combustion engine of a ship to the outside, a second exhaust pipe connected in 

parallel with the first exhaust pipe and having a branch pipe connected to one side 

thereof such that the exhaust gas is directly discharged to the outside or discharged 5 

through the branch pipe, and a first damper installed in the second exhaust pipe to 

control a flow of the exhaust gas to be directly discharged to the outside or discharged 

through the branch pipe. 

The first exhaust pipe and the second exhaust pipe may be provided by 

partitioning the inside of an exhaust pipe formed of an integral body. 10 

The exhaust pipe apparatus may further include a first economizer installed on 

the first exhaust pipe to generate steam by heat exchange with the exhaust gas, wherein 

the exhaust gas discharged to the branch pipe and the steam may be supplied to a 

carbon dioxide capture apparatus. 

The exhaust pipe apparatus may further include a second damper installed in 15 

at least one of the first exhaust pipe and the second exhaust pipe to adjust a flow 

amount of the exhaust gas to be discharged through the first exhaust pipe and the 

second exhaust pipe. 

The exhaust pipe apparatus may further include a second economizer installed 

at at least one of a position between the first exhaust pipe and the second exhaust pipe 20 

at a front end of the second damper and a position between the first exhaust pipe and 

the second exhaust pipe between the second damper and the first damper, to generate 

first auxiliary steam by exchanging heat with the exhaust gas, wherein the first 

auxiliary steam may be supplied to a carbon dioxide capture apparatus. 

The exhaust pipe apparatus may further include a third economizer installed in 25 
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the second exhaust pipe at a rear end of the first damper to generate second auxiliary 

steam by exchanging heat with the exhaust gas. 

Another aspect of the present disclosure provides a ship including a hull, a first 

exhaust pipe provided to directly discharge exhaust gas discharged from a combustion 

engine installed in the hull to the outside, a second exhaust pipe connected in parallel 5 

with the first exhaust pipe and having a branch pipe connected to one side thereof such 

that the exhaust gas is directly discharged to the outside or discharged through the 

branch pipe, a first damper installed in the second exhaust pipe to control a flow of the 

exhaust gas to be directly discharged to the outside or discharged through the branch 

pipe, a first economizer installed on the first exhaust pipe to generate steam by heat 10 

exchange with the exhaust gas, and a carbon dioxide capture apparatus provided to 

receive the exhaust gas discharged from the branch pipe and the steam to remove 

carbon dioxide contained in the exhaust gas. 

The carbon dioxide capture apparatus may include an absorption part provided 

to spray an absorbent in which carbon dioxide is absorbed into the exhaust gas, a 15 

regeneration part provided to receive the absorbent in which the carbon dioxide is 

absorbed from the absorption part and separate the carbon dioxide from the absorbent, 

and a reboiler provided to heat the absorbent supplied to the regeneration part using 

the steam. 

The ship may further include a first supply pipe provided to supply the steam 20 

generated in the first economizer to the reboiler. 

The ship may further include a second economizer installed between the first 

exhaust pipe and the second exhaust pipe to generate first auxiliary steam by 

exchanging heat with the exhaust gas, and a second supply pipe provided to supply the 

first auxiliary steam to the reboiler. 25 
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The ship may further include a controller provided to adjust an amount of steam 

to be supplied to the reboiler in response to an amount of exhaust gas emission of the 

combustion engine. 

【Advantageous Effects】 

According to the present disclosure, one part of exhaust gas discharged from a 5 

combustion engine can be supplied to a first economizer and utilized to generate steam, 

only the other part can be subjected to a carbon dioxide removal process, and steam 

generated from the branched exhaust gas can be supplied to a reboiler. Therefore, 

because the operation of a separate boiler for steam generation is minimized, energy 

consumption can be reduced, and additional generation of carbon dioxide can be 10 

prevented. 

In addition, because steam is generated using waste heat of exhaust gas, overall 

system efficiency can be increased. 

【Description of Drawings】 

FIG. 1 is a view illustrating various shapes of an exhaust pipe according to an 15 

embodiment of the present disclosure. 

FIG. 2 is a view illustrating a ship according to an embodiment of the present 

disclosure. 

FIG. 3 is an enlarged view of part A in FIG. 2. 

FIG. 4 is a view illustrating a ship according to another embodiment of the 20 

present disclosure. 

FIG. 5 is an enlarged view of part B in FIG. 4. 

FIG. 6 is a diagram illustrating a configuration of an exhaust gas purification 

apparatus according to an embodiment of the present disclosure. 
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FIG. 7 is an operation diagram for explaining an operation of the exhaust gas 

purification apparatus. 

【Mode of the Disclosure】 

Advantages and features of the present disclosure, and how to achieve them, 

will become apparent with reference to the embodiments described below in detail in 5 

conjunction with the accompanying drawings. However, the present disclosure is not 

limited to the embodiments disclosed below and may be implemented in various 

different forms, these embodiments are only provided to ensure that the disclosure of 

the present disclosure is complete, and to completely inform those of ordinary skill in 

the art to which the present disclosure belongs, the scope of the invention, and the 10 

present disclosure is only defined by the scope of the claims. Throughout the 

specification, like reference numbers refer to like elements. 

Hereinafter, an exhaust pipe apparatus according to an embodiment of the 

present disclosure will be described in detail with reference to FIG. 1. 

An exhaust pipe apparatus according to an embodiment of the present 15 

disclosure may be configured to branch exhaust gas such that one part of the exhaust 

gas is discharged to the outside and the other part of the exhaust gas is discharged to 

the outside or branched to be subjected to a carbon dioxide removal process. In 

particular, because the steam generated by the recovery of waste heat of the exhaust 

gas is utilized in the carbon dioxide removal process, an operation of a separate boiler 20 

for steam generation is minimized, energy consumption may be reduced, and 

additional generation of carbon dioxide may be prevented. 

Hereinafter, an exhaust pipe apparatus 100 will be described in detail with 

reference to FIG. 1. 
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FIG. 1 is a view illustrating various shapes of an exhaust pipe according to an 

embodiment of the present disclosure. 

The exhaust pipe apparatus 100 according to the present disclosure includes a 

first exhaust pipe 110, a second exhaust pipe 120, and a first damper 130. 

The first exhaust pipe 110 is provided to directly discharge exhaust gas 5 

discharged from a combustion engine E to the outside, and may discharge exhaust gas 

that has passed through an exhaust gas pretreatment facility, such as a selective 

catalytic reduction (SCR) facility, a dust collection facility, and a desulfurization 

facility, to the outside. As illustrated in FIG. 1A, because a first economizer 150 is 

installed in the first exhaust pipe 110, the exhaust gas flowing through the first exhaust 10 

pipe 110 may pass through the first economizer 150 and then be discharged to the 

outside. The first economizer 150 is provided to generate steam by exchanging exhaust 

gas with water, and at least one of the first economizer 150 may be installed in the first 

exhaust pipe 110. As illustrated in FIG. 1B, when a plurality of the first economizers 

150 is installed in the first exhaust pipe 110, the plurality of first economizers 150 may 15 

be arranged in a line along the first exhaust pipe 110. When the plurality of first 

economizers 150 is installed in the first exhaust pipe 110, waste heat of the exhaust 

gas may be more efficiently recovered to generate a larger amount of steam, and due 

to this, apparatus efficiency may be further increased. The exhaust gas heat-exchanged 

with water in the first economizer 150 is exhausted to the outside, and steam generated 20 

by the heat exchange between the exhaust gas and water may be supplied to a carbon 

dioxide capture apparatus 170, which will be described later, through a separate pipe. 

The second exhaust pipe 120 is connected in parallel with the first exhaust pipe 

110, and may have a branch pipe 121 connected to one side thereof to directly 

discharge the exhaust gas to the outside or to discharge the exhaust gas through the 25 
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branch pipe 121. In this case, the exhaust gas flowing through the second exhaust pipe 

120, like the exhaust gas flowing through the first exhaust pipe 110, may be in a state 

of passing through the exhaust gas pretreatment facility, and the exhaust gas 

discharged into the branch pipe 121 may be supplied to the carbon dioxide capture 

apparatus 170 to be subjected to the carbon dioxide removal process. The first exhaust 5 

pipe 110 and the second exhaust pipe 120 may be formed by partitioning the inside of 

an exhaust pipe made of an integral body, and an area ratio of lateral cross-sectional 

areas may be 30:70 to 70:30. 

Although not shown in the drawing, the first exhaust pipe 110 and the second 

exhaust pipe 120 may be spaced apart from each other and disposed in parallel so that 10 

one end of each of the exhaust pipes 110 and 120 is connected to the combustion 

engine E. 

The first damper 130 is installed in the second exhaust pipe 120. The first 

damper 130 is provided to control a flow of exhaust gas to be directly discharged to 

the outside or to be discharged through the branch pipe 121, and may be installed in at 15 

least one of the second exhaust pipe 120 and the branch pipe 121. Although the 

drawing illustrates that the first dampers 130 are installed in the second exhaust pipe 

120 and the branch pipe 121, respectively, the present disclosure is not limited thereto, 

and the number and arrangement of the first dampers 130 may be variously changed. 

For example, with one first damper 130, a flow of exhaust gas to be discharged to the 20 

outside and a flow of exhaust gas to be discharged to the branch pipe 121 may be 

simultaneously controlled. 

A second damper 140 may be installed in at least one of the first exhaust pipe 

110 and the second exhaust pipe 120. The second damper 140 is provided to control a 

flow of exhaust gas to be discharged through the first exhaust pipe 110 and the second 25 
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exhaust pipe 120, and may be installed in each of the first exhaust pipe 110 and the 

second exhaust pipe 120 as illustrated in FIGS. 1A, 1B, and 1C, or may be installed at 

a boundary between the first exhaust pipe 110 and the second exhaust pipe 120 as 

illustrated in FIG. 1D. 

A second economizer 160 may be installed between the first exhaust pipe 110 5 

and the second exhaust pipe 120. The second economizer 160 may be installed in at 

least one of a position between the first exhaust pipe 110 and the second exhaust pipe 

120 in front of the second damper 140 and a position between the first exhaust pipe 

110 and the second exhaust pipe 120 between the second damper 140 and the first 

damper 130, to generate first auxiliary steam by heat exchange with the exhaust gas. 10 

As illustrated in FIG. 1C, when the second economizer 160 is installed in a position 

between the first exhaust pipe 110 and the second exhaust pipe 120 between the second 

damper 140 and the first damper 130, the exhaust gas flowing through the first exhaust 

pipe 110 sequentially passes through the second economizer 160 and the first 

economizer 150 and is then discharged to the outside, and the exhaust gas flowing 15 

through the second exhaust pipe 120 passes through the second economizer 160 and 

then may be discharged to the outside or may be supplied to the carbon dioxide capture 

apparatus 170 through the branch pipe 121. The first auxiliary steam generated in the 

second economizer 160 may be supplied to the carbon dioxide capture apparatus 170 

through a separate pipe. At this time, the steam generated by the first economizer 150 20 

and the first auxiliary steam generated by the second economizer 160 may join and 

then be supplied to the carbon dioxide capture apparatus 170, or may be separately 

supplied to the carbon dioxide capture apparatus 170. 

A third economizer 160a may be installed in the second exhaust pipe 120. The 

third economizer 160a is installed in the rear of the first damper 130 in the second 25 
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exhaust pipe 120, and may generate second auxiliary steam by heat exchange with the 

exhaust gas. The second auxiliary steam generated by the third economizer 160a may 

be supplied to another place where steam is demanded (not shown) in a ship when the 

carbon dioxide capture apparatus 170 is not operated.  

Although the drawing illustrates that the first economizer 150, the second 5 

economizer 160, and the third economizer 160a are all installed, the present disclosure 

is not limited thereto, and any one of them may be installed as needed. 

Hereinafter, a ship according to an embodiment of the present disclosure will 

be described in detail with reference to FIGS. 2 and 3. 

FIG. 2 is a view illustrating a ship according to an embodiment of the present 10 

disclosure, and FIG. 3 is an enlarged view of part A in FIG. 2. 

A ship 2 according to the present disclosure is a hull 3, the first exhaust pipe 

110, the second exhaust pipe 120, the first damper 130, the first economizer 150, and 

the carbon dioxide capture apparatus includes 170. 

The hull 3 forming a body of the ship 2 may have an outer side surface formed 15 

in a streamlined shape. The first exhaust pipe 110, the second exhaust pipe 120, the 

first damper 130, the first economizer 150, and the carbon dioxide capture apparatus 

170 are installed inside the hull 3. 

The configuration of the first exhaust pipe 110, the second exhaust pipe 120, 

the first damper 130, and the first economizer 150 is replaced with the above 20 

description. 

Although not shown in the drawing, the first exhaust pipe 110 and the second 

exhaust pipe 120 may be spaced apart from each other and disposed in parallel so that 

one end of each of the exhaust pipes 110 and 120 is connected to the combustion 

engine E. 25 
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The carbon dioxide capture apparatus 170 is provided to remove the exhaust 

gas discharged from the branch pipe 121 and carbon dioxide contained in the exhaust 

gas by supply of steam, and includes a cooling part 174, an absorption part 171, a 

regeneration part 172, and a reboiler 173. 

The cooling part 174 is provided to cool the exhaust gas supplied through the 5 

branch pipe 121, and may cool the exhaust gas by injecting cooling water into the 

exhaust gas. Because the exhaust gas discharged from the combustion engine E 

installed in the ship is at a high temperature of about 150 to 400℃, when the exhaust 

gas is supplied as it is to the absorption part 171, which will be described later, carbon 

dioxide is not properly absorbed by the absorbent. That is, the absorbent injected from 10 

the absorption part 171 has a high absorption efficiency of carbon dioxide at about 30 

to 50℃, the exhaust gas is cooled in advance in the cooling part 174. The exhaust gas 

supplied to the cooling part 174 is cooled to an appropriate temperature through heat 

exchange with cooling water, and the cooling water whose temperature is increased by 

heat exchange with the exhaust gas is discharged from the cooling part 174 and then 15 

circulated to the cooling part 174 again through a series of cooling processes. For 

example, the cooling water discharged from the cooling part 174 may be pressurized 

in a pump 174a and cooled by heat exchange with a cooling medium in a heat 

exchanger 174b, and then circulated to the cooling part 174. The exhaust gas cooled 

in the cooling part 174 is supplied to the absorption part 171. 20 

The absorption part 171 is provided to atomize and spray the absorbent that has 

absorbed carbon dioxide contained in the exhaust gas supplied from the cooling part 

174, and herein, the absorbent may be a solution having a property of absorbing carbon 

dioxide, for example, an aqueous solution of an amine compound or ammonia. The 
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absorption part 171 may be formed as a gas contact type absorption tower to easily 

cope with fluctuations of the ship. The exhaust gas is supplied to a lower portion of 

the absorption part 171 and comes into contact with the absorbent injected from an 

upper portion of the absorption part 171, and due to this, carbon dioxide contained in 

the exhaust gas may be absorbed by the absorbent and removed from the exhaust gas. 5 

The exhaust gas from which the carbon dioxide is removed may be discharged to the 

outside through the upper portion of the absorption part 171. Because an exothermic 

reaction occurs when carbon dioxide is absorbed by the absorbent in absorption part 

171, the exhaust gas from which the carbon dioxide is removed may be discharged to 

the outside after being subjected to a separate cooling process in the upper portion of 10 

the absorption part 171. For example, the exhaust gas from which the carbon dioxide 

is removed may be discharged after being cooled by coming into contact with a cooling 

medium such as fresh water sprayed from the upper portion of the absorption part 171, 

and the cooling medium may be collected after coming into contact with the exhaust 

gas and discharged to the outside of the absorption part 171, and then circulated back 15 

to the absorption part 171 through pressurization and cooling processes. The absorbent 

that has absorbed carbon dioxide in the absorption part 171 is supplied to the 

regeneration part 172 through a supply line 171a. 

The supply line 171a may have one end connected to the lower portion of the 

absorption part 171 and the other end connected to an upper portion of the regeneration 20 

part 172 to supply the absorbent that has absorbed carbon dioxide discharged from the 

absorption part 171 to the upper portion of the regeneration part 172. On the supply 

line 171a, a pump 171b provided to pressurize the absorbent that has absorbed carbon 

dioxide, and a heat exchanger 171c provided to exchange heat between the supply line 

171a and a second circulation line 172b, which will be described later, may be installed. 25 
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The heat exchanger 171c heats the absorbent that has absorbed carbon dioxide at about 

40 to 50°C discharged from the absorption part 171 by exchanging heat with the 

absorbent from which carbon dioxide at about 80 to 150°C discharged from the 

regeneration part 172 is separated. That is, the heat exchanger 171c exchanges heat 

between the absorbent supplied from the absorption part 171 to the regeneration part 5 

172 through the supply line 171a and the absorbent circulating from the regeneration 

part 172 to the absorption part 171 through the second circulation line 172b, thereby 

increasing the temperature of the absorbent supplied to the regeneration part 172 and 

lowering the temperature of the absorbent circulated to the absorption part 171. 

Accordingly, carbon dioxide may be easily absorbed into the absorbent in the 10 

absorption part 171, and carbon dioxide may be easily separated from the absorbent in 

the regeneration part 172. The absorbent that has absorbed the carbon dioxide heated 

in the heat exchanger 171c may be introduced into the upper portion of the 

regeneration part 172. 

The regeneration part 172 receives an absorbent in which carbon dioxide is 15 

absorbed from the absorption part 171 and separates carbon dioxide from the absorbent. 

More specifically, as the absorbent that has absorbed carbon dioxide supplied to the 

upper portion of the regeneration part 172 after being heated in the heat exchanger 

171c flows from the upper portion to a lower portion of the regeneration part 172, the 

carbon dioxide is separated by thermal energy. At this time, one part of the absorbent 20 

in the regeneration part 172 is heated by being introduced into the reboiler 173 through 

a first circulation line 172a, and carbon dioxide and vapor generated from the 

absorbent by the heating of the reboiler 173 provide additional thermal energy by being 

supplied to the regeneration part 172 through the first circulation line 172a, thereby 

increasing the separation efficiency of carbon dioxide.  25 
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As described above, because the absorbent in which the carbon dioxide 

supplied to the regeneration part 172 is absorbed is in a state of being heated in the 

heat exchanger 171c, and carbon dioxide and steam generated from the absorbent 

heated in the reboiler 173 provide additional thermal energy, the carbon dioxide may 

be easily separated from the absorbent. The carbon dioxide of a high concentration 5 

separated from the absorbent is discharged to the upper portion of the regeneration part 

172 and sequentially passes through a condenser 172c and a reflux drum 172d to 

remove moisture, and then may be supplied to a required place through a separate 

compression process. The water separated from the carbon dioxide is pressurized and 

circulated back to the regeneration part 172. A sensor 190 for measuring an amount of 10 

carbon dioxide discharged from the regeneration part 172 may be installed on one side 

of the regeneration part 172, and a result measured by the sensor 190 may be 

transmitted to a controller 180, which will be described later. 

The reboiler 173 heats the absorbent supplied to the regeneration part 172 using 

the steam supplied from the first economizer 150, and may be installed on the first 15 

circulation line 172a through which the absorbent discharged from the regeneration 

part 172 is circulated back to the regeneration part 172. In other words, the reboiler 

173 is installed on the first circulation line 172a and heats the absorbent flowing 

through the first circulation line 172a with the steam supplied from the first 

economizer 150 to generate carbon dioxide and steam, and supplies the carbon dioxide 20 

and vapor to the regeneration part 172. At this time, the steam may be supplied through 

the first supply pipe 151, and an amount of steam to be supplied to the reboiler 173 

may be adjusted by the controller 180. The controller 180 may adjust the amount of 

steam to be supplied to the reboiler 173 in response to an amount of exhaust gas 

emission of the combustion engine E, or may control operations of the first damper 25 
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130 and the second damper 140 in response to the amount of carbon dioxide measured 

by the sensor 190 described above. For example, when the amount of exhaust gas 

emission of combustion engine E increases so that the amount of exhaust gas from 

which carbon dioxide should be removed is large, the controller 180 may increase the 

amount of steam to be supplied to the reboiler 173. At this time, when the amount of 5 

steam required by the reboiler 173 may not be satisfied only with the steam generated 

by the first economizer 150, the controller 180 may control such that steam is supplied 

to the reboiler 173 from a boiler installed in the ship. In addition, when the amount of 

carbon dioxide measured by the sensor 190 is greater than or equal to a reference value, 

the controller 180 may control the operation of the second damper 140 so that the 10 

amount of exhaust gas to be supplied to the cooling part 174 is reduced. By supplying 

steam generated by waste heat of the exhaust gas to the reboiler 173 as a heat source, 

not only the overall system efficiency is increased, but also the operation of a separate 

boiler for steam generation is minimized so energy consumption may be reduced, and 

the generation of additional carbon dioxide due to the operation of the boiler may also 15 

be prevented. 

The second circulation line 172b may also be connected to the regeneration 

part 172. The second circulation line 172b is provided to circulate the absorbent 

discharged from the regeneration part 172 to the absorption part 171, and the above-

described heat exchanger 171c, a pump 721, and a cooler 722 may be installed on the 20 

second circulation line 172b. The absorbent, in which the carbon dioxide at about 80 

to 150°C discharged from the regeneration part 172 through the second circulation line 

172b is separated, is cooled primarily by exchanging heat with the absorbent flowing 

through the supply line 171a in the heat exchanger 171c, is pressurized in the pump 

721 and cooled secondarily in the cooler 722, and then may be supplied to the 25 
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absorption part 171 with about 30 to 50°C. 

Hereinafter, a ship 2a according to another embodiment of the present 

disclosure will be described in detail with reference to FIGS. 4 and 5. 

FIG. 4 is a view illustrating a ship according to another embodiment of the 

present disclosure, and FIG. 5 is an enlarged view of part B in FIG. 4. 5 

In the ship 2a according to another embodiment of the present disclosure, the 

second economizer 160 is installed between the first exhaust pipe 110 and the second 

exhaust pipe 120, a compressor 174c is installed at a front end of the cooling part 174, 

and a blower 171d is installed above the absorption part 171. Excepting that the second 

economizer 160 is installed between the first exhaust pipe 110 and the second exhaust 10 

pipe 120, the compressor 174c is installed in the front end of the cooling part 174, and 

the blower 171d is installed above the absorption part 171, the ship 2a according to 

another embodiment of the present disclosure is substantially the same as in the 

embodiment described above. Therefore, the configuration of this exception will be 

mainly described, and the description of the remaining configuration will be replaced 15 

with the above description unless otherwise specified. 

The second economizer 160 may be installed between the first exhaust pipe 

110 and the second exhaust pipe 120. More specifically, the second economizer 160 

may be installed in at least one of a position between the first exhaust pipe 110 and the 

second exhaust pipe 120 in front of the second damper 140 and a position between the 20 

first exhaust pipe 110 and the second exhaust pipe 120 between the second damper 

140 and the first damper 130, to generate first auxiliary steam by heat exchange with 

the exhaust gas. As illustrated in the drawing, when the second economizer 160 is 

installed in a position between the first exhaust pipe 110 and the second exhaust pipe 

120 between the second damper 140 and the first damper 130, the exhaust gas flowing 25 
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through the first exhaust pipe 110 sequentially passes through the second economizer 

160 and the first economizer 150 and is then discharged to the outside, and the exhaust 

gas flowing through the second exhaust pipe 120 passes through the second 

economizer 160 and then may be discharged to the outside or may be supplied to the 

carbon dioxide capture apparatus 170 through the branch pipe 121. The first auxiliary 5 

steam generated in the second economizer 160 may be supplied to the reboiler 173 

through the second supply pipe 161, and the reboiler 173 may heat the absorbent 

supplied to the regeneration part 172 using the first auxiliary steam and the steam 

supplied from the second economizer 160 and the first economizer 150, respectively. 

Although the drawing illustrates that the first supply pipe 151 and the second supply 10 

pipe 161 are joined to be connected to the reboiler 173, the present disclosure is not 

limited thereto, and for example, the first supply pipe 151 and the second supply pipe 

161 may be respectively connected to the reboiler 173. 

The compressor 174c is installed in the front end of the cooling part 174. The 

compressor 174c is provided to pressurize exhaust gas to be supplied to the cooling 15 

part 174, and at least one of the compressor may be installed in the front end of the 

cooling part 174. By pressurizing the exhaust gas to be supplied to the cooling part 

174 by the compressor 174c, cooling of the exhaust gas in the cooling part 174 may 

be easily performed. 

The blower 171d may be installed above the absorption part 171. The blower 20 

171d is provided to help exhaust gas from the absorption part 171 to be discharged, 

and at least one of the blower may be installed above the absorption part 171. By 

installing the blower 171d above the absorption part 171, it is easy to discharge the 

exhaust gas from which carbon dioxide is separated, and the exhaust gas may flow 

smoothly from the cooling part 174 to the absorption part 171. 25 
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Hereinafter, an exhaust gas purification apparatus according to an embodiment 

of the present disclosure will be described in detail with reference to FIGS. 6 and 7. 

The exhaust gas purification apparatus according to an embodiment of the 

present disclosure is an apparatus for removing carbon dioxide contained in exhaust 

gas, and may be installed in a ship. 5 

The exhaust gas purification apparatus is provided with a heat exchanger 

installed on the first exhaust pipe to exchange heat between exhaust gas to be 

discharged to the outside and an absorbent in which carbon dioxide discharged from 

an absorption tower is absorbed, thereby increasing the temperature of the absorbent. 

Therefore, the operation of a boiler that generates steam to increase the temperature of 10 

the absorbent is stopped, the energy that is consumed by the boiler may be reduced, 

and the generation of additional carbon dioxide due to the operation of the boiler may 

be prevented. In addition, because a conventional regeneration tower for separating 

carbon dioxide from the absorbent may be omitted, installation and maintenance costs 

may be reduced, and space utilization within the ship may be improved. 15 

Hereinafter, an exhaust gas purification apparatus 200 will be described in 

detail with reference to FIG. 6. 

FIG. 6 is a diagram illustrating a configuration of an exhaust gas purification 

apparatus according to an embodiment of the present disclosure. 

The exhaust gas purification apparatus 200 according to the present disclosure 20 

includes a first exhaust pipe 210, a second exhaust pipe 220, an absorption tower 230, 

a heat exchanger 240, and a separator 250. 

The first exhaust pipe 210 is provided to directly discharge exhaust gas 

discharged from the combustion engine E to the outside of the ship, and may discharge 

exhaust gas that has passed through an exhaust gas pretreatment facility, such as a 25 
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selective catalytic reduction (SCR) facility, a dust collection facility, and a 

desulfurization facility, to the outside. 

The second exhaust pipe 220 is a pipe that is directly connected to the 

combustion engine E or branched from the first exhaust pipe 210 to move the exhaust 

gas to the carbon dioxide removal process, and may move the exhaust gas that has 5 

passed through the exhaust gas pretreatment facility to the carbon dioxide removal 

process. When the second exhaust pipe 220 is branched from the first exhaust pipe 210, 

the second exhaust pipe 220 may be branched on the first exhaust pipe 210 at a front 

end of the heat exchanger 240, which will be described later. The second exhaust pipe 

220 is connected to the absorption tower 230. 10 

The absorption tower 230 is provided to atomize and spray the absorbent that 

has absorbed carbon dioxide contained in the exhaust gas supplied through the second 

exhaust pipe 220, and may be formed as a gas contact type absorption tower to easily 

cope with the fluctuations of the ship. Herein, the absorbent may be a solution having 

a property of absorbing carbon dioxide, for example, an aqueous solution of an amine 15 

compound or ammonia. The exhaust gas is supplied to a lower portion of the 

absorption tower 230 and comes into contact with the absorbent injected from an upper 

portion of the absorption tower 230, and due to this, the carbon dioxide contained in 

the exhaust gas may be absorbed by the absorbent and removed from the exhaust gas. 

The exhaust gas from which the carbon dioxide is removed may be discharged to the 20 

outside through the upper portion of the absorption tower 230. Because an exothermic 

reaction occurs when carbon dioxide is absorbed by the absorbent in absorption tower 

230, the exhaust gas from which the carbon dioxide is removed may be discharged to 

the outside after being subjected to a separate cooling process in the upper portion of 

the absorption tower 230. For example, the exhaust gas from which the carbon dioxide 25 
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is removed may be discharged after being cooled by coming into contact with a cooling 

medium such as fresh water sprayed from the upper portion of the absorption tower 

230, and the cooling medium may be collected after coming into contact with the 

exhaust gas and discharged to the outside of the absorption tower 230, and then 

circulated back to the absorption tower 230 through pressurization and cooling 5 

processes. A cooling tower 270 is installed at a front end of the absorption tower 230 

on the second exhaust pipe 220. 

The cooling tower 270 is provided to cool the exhaust gas supplied to the 

absorption tower 230 along the second exhaust pipe 220, and may spray cooling water 

onto the exhaust gas to cool the exhaust gas. For example, the cooling tower 270 may 10 

be a scrubber that sprays washing water onto the exhaust gas. Because the exhaust gas 

emitted from the combustion engine E installed in the ship is at a high temperature of 

about 400℃, when this exhaust gas is directly supplied to the above-described 

absorption tower 230, carbon dioxide is not properly absorbed by the absorbent. That 

is, because the absorbent sprayed from the absorption tower 230 has a high absorption 15 

efficiency of carbon dioxide at about 30 to 50° C, the exhaust gas is cooled in advance 

in the cooling tower 270. The exhaust gas supplied to the cooling tower 270 is cooled 

to an appropriate temperature through heat exchange with cooling water, and the 

cooling water whose temperature has increased by heat exchange with the exhaust gas 

is discharged from the cooling tower 270 and then circulated back to the cooling tower 20 

270 through a series of cooling processes. For example, the cooling water discharged 

from the cooling tower 270 may be pressurized in a pump 271, cooled by heat 

exchange with a cooling medium in a heat exchanger 272, and then circulated to the 

cooling tower 270. The exhaust gas cooled in the cooling tower 270 is supplied to the 
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absorption tower 230 through the second exhaust pipe 220 to remove the carbon 

dioxide through the above-described series of processes, and the absorbent that has 

absorbed the carbon dioxide in the absorption tower 230 is supplied to the heat 

exchanger 240 through a circulation line 260, which will be described later. 

The heat exchanger 240 is provided to exchange heat with the exhaust gas 5 

flowing through the first exhaust pipe 210 and the absorbent in which the carbon 

dioxide discharged from the absorption tower 230 is absorbed, and may be installed at 

the rear end of the exhaust gas pretreatment facility on the first exhaust pipe 210. That 

is, the absorbent that has absorbed the carbon dioxide discharged from the absorption 

tower 230 and supplied to the heat exchanger 240 is heated through heat exchange 10 

with the exhaust gas of a high temperature flowing through the first exhaust pipe 210, 

and the exhaust gas cooled by heat exchange with the absorbent is discharged to the 

outside through the first exhaust pipe 210. As the heat exchanger 240 exchanges heat 

with the absorbent, that has absorbed the carbon dioxide, and the exhaust gas, the 

temperature of the absorbent increases so that the carbon dioxide may be easily 15 

separated from the absorbent in the separator 250, which will be described later, and a 

separate cooling process for cooling and discharging the exhaust gas of a high 

temperature may be omitted. In addition, because there is no need to operate a boiler 

for generating steam to increase the temperature of the absorbent, energy consumed in 

the boiler may be reduced, and the generation of additional carbon dioxide due to the 20 

operation of the boiler may be prevented. Furthermore, because a conventional 

regeneration tower for separating carbon dioxide from the absorbent may be omitted, 

installation and maintenance costs may be reduced, and as the system configuration is 

simplified, space utilization within the ship may be improved. The absorbent heated in 

the heat exchanger 240 is supplied to the separator 250 through the circulation line 25 
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260. 

The separator 250 is provided to separate carbon dioxide from the absorbent, 

and may be installed at a rear end of the heat exchanger 240 on the circulation line 260. 

The absorbent that has absorbed the carbon dioxide heated in the heat exchanger 240 

is separated from the carbon dioxide by thermal energy in the separator 250. Because 5 

the absorbent is in a heated state by exchanging heat with the exhaust gas of about 400° 

C flowing through the first exhaust pipe 210, even when no additional thermal energy 

is supplied to the separator 250, the carbon dioxide may be easily separated. The 

carbon dioxide of a high concentration separated from the absorbent is discharged to 

the outside of the separator 250 to remove moisture, and then may be supplied to a 10 

required place through a separate compression process. 

The circulation line 260 may have one end connected to a lower end of the 

absorption tower 230 and the other end connected to an upper end of the absorption 

tower 230 through the heat exchanger 240 and the separator 250 in turn so as to 

circulate the absorbent from which carbon dioxide is separated to the absorption tower 15 

230. In other words, the absorbent that has absorbed carbon dioxide in the absorption 

tower 230 passes through the heat exchanger 240 through the circulation line 260 and 

is then supplied to the separator 250 to separate the carbon dioxide, and the absorbent 

from which carbon dioxide is separated in the separator 250 is circulated to the 

absorption tower 230 through the circulation line 260. Because at least one of the 20 

cooler 261 is installed at the rear end of the separator 250 on the circulation line 260, 

the absorbent to be circulated to the absorption tower 230 may be cooled. As the cooler 

261 cools the absorbent to reduce the temperature of the absorbent, the carbon dioxide 

may be easily absorbed by the absorbent in the absorption tower 230. In addition, at 

least one pressure pump 262 is installed on the circulation line 260 so that the absorbent 25 
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may be circulated smoothly. 

Hereinafter, an operation of the exhaust gas purification apparatus 200 will be 

described in more detail with reference to FIG. 7. 

FIG. 7 is an operation diagram for explaining an operation of the exhaust gas 

purification apparatus. 5 

The exhaust gas purification apparatus 200 according to the present disclosure 

is provided with the heat exchanger 240 installed on the first exhaust pipe 210 to 

exchange heat between the exhaust gas to be discharged to the outside and the 

absorbent in which the carbon dioxide discharged from the absorption tower 230 is 

absorbed, thereby increasing the temperature of the absorbent. Therefore, the operation 10 

of a boiler that generates steam to increase the temperature of the absorbent is stopped, 

the energy that is consumed by the boiler may be reduced, and the generation of 

additional carbon dioxide due to the operation of the boiler may be prevented. In 

addition, because a conventional regeneration tower for separating carbon dioxide 

from the absorbent may be omitted, installation and maintenance costs may be reduced, 15 

and space utilization within the ship may be improved. 

Referring to FIG. 7, a part of the exhaust gas discharged from the combustion 

engine E is discharged through the first exhaust pipe 210, and a part thereof is 

discharged through the second exhaust pipe 220. 

The exhaust gas discharged through the second exhaust pipe 220 is supplied to 20 

the cooling tower 270 and cooled to an appropriate temperature by cooling water 

sprayed from the cooling tower 270, and is then supplied to the absorption tower 230 

through the second exhaust pipe 220 connected to an upper portion of the cooling 

tower 270. The cooling water, whose temperature has increased by exchanging heat 

with the exhaust gas in the cooling tower 270, is discharged to a lower portion of the 25 
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cooling tower 270, is pressurized in the pump 271, is cooled by heat exchange with a 

cooling medium in the heat exchanger 272, and is then circulated back to the cooling 

tower 270. 

The exhaust gas supplied to the lower portion of the absorption tower 230 

comes into contact with the absorbent sprayed from the upper portion of the absorption 5 

tower 230, and due to this, carbon dioxide contained in the exhaust gas is absorbed by 

the absorbent and removed from the exhaust gas. Because the exhaust gas is in a cooled 

state in the cooling tower 270, the carbon dioxide contained in the exhaust gas may be 

easily absorbed by the absorbent. The exhaust gas from which the carbon dioxide has 

been removed moves to the upper portion of the absorption tower 230, and is subjected 10 

to a separate cooling process and then exhausted to the outside. 

The absorbent that has absorbed carbon dioxide is supplied to the heat 

exchanger 240 through the circulation line 260 to exchange heat with the exhaust gas 

of a high temperature flowing through the first exhaust pipe 210, and due to this, the 

exhaust gas to be discharged to the outside is cooled, and the absorbent that has 15 

absorbed carbon dioxide is heated. The absorbent that has absorbed the carbon dioxide 

heated in the heat exchanger 240 is supplied to the separator 250 through the 

circulation line 260 to separate the carbon dioxide, and the carbon dioxide separated 

from the absorbent is discharged to the outside of the separator 250 to be supplied to a 

required place. 20 

The absorbent from which the carbon dioxide is separated is supplied to the 

cooler 261 through the circulation line 260 and cooled and then circulated to the upper 

portion of the absorption tower 230. Although the embodiments of the present 

disclosure have been described above with reference to the accompanying drawings, 

those of ordinary skill in the art to which the present disclosure pertains will understand 25 
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that the present disclosure may be implemented in other specific forms without 

changing the technical spirit or essential features thereof. Therefore, it should be 

understood that the embodiments described above are illustrative in all aspects and not 

restrictive. 

 5 
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【CLAIMS】 

【Claim 1】 

An exhaust pipe apparatus comprising: 

a first exhaust pipe provided to directly discharge exhaust gas discharged from 

a combustion engine of a ship to an outside; 5 

a second exhaust pipe connected in parallel with the first exhaust pipe and 

having a branch pipe connected to one side thereof such that the exhaust gas is directly 

discharged to the outside or discharged through the branch pipe;  

a first damper installed in the second exhaust pipe to control a flow of the 

exhaust gas to be directly discharged to the outside or discharged through the branch 10 

pipe; and 

a first economizer installed on the first exhaust pipe to generate steam by heat 

exchange with the exhaust gas, wherein the exhaust gas discharged to the branch pipe 

and the steam are supplied to a carbon dioxide capture apparatus to remove carbon 

dioxide contained in the exhaust gas, 15 

wherein the carbon dioxide capture apparatus comprises: 

an absorption part provided to spray an absorbent in which the carbon 

dioxide is absorbed onto the exhaust gas; 

a regeneration part provided to receive the absorbent in which the 

carbon dioxide is absorbed from the absorption part and separate the carbon dioxide 20 

from the absorbent; and 

a reboiler provided to heat the absorbent supplied to the regeneration 

part using the steam. 
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【Claim 2】 

The exhaust pipe apparatus according to claim 1, wherein 

the first exhaust pipe and the second exhaust pipe are provided by partitioning 

an inside of an exhaust pipe formed of an integral body. 

 5 

【Claim 3】 

The exhaust pipe apparatus according to claim 1, further comprising 

a second damper installed in at least one of the first exhaust pipe and the second 

exhaust pipe to adjust a flow amount of the exhaust gas to be discharged through the 

first exhaust pipe and the second exhaust pipe. 10 

 

【Claim 4】 

The exhaust pipe apparatus according to claim 3, further comprising 

a second economizer installed at at least one of a position between the first 

exhaust pipe and the second exhaust pipe at a front end of the second damper and a 15 

position between the first exhaust pipe and the second exhaust pipe between the second 

damper and the first damper, to generate first auxiliary steam by exchanging heat with 

the exhaust gas, 

wherein the first auxiliary steam is supplied to the carbon dioxide capture 

apparatus. 20 

 

【Claim 5】 

The exhaust pipe apparatus according to claim 1, further comprising 

a third economizer installed in the second exhaust pipe at a rear end of the first 
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damper to generate second auxiliary steam by exchanging heat with the exhaust gas. 

 

【Claim 6】 

A ship comprising: 

a hull; 5 

a first exhaust pipe provided to directly discharge exhaust gas discharged from 

a combustion engine installed in the hull to an outside; 

a second exhaust pipe connected in parallel with the first exhaust pipe and 

having a branch pipe connected to one side thereof such that the exhaust gas is directly 

discharged to the outside or discharged through the branch pipe; 10 

a first damper installed in the second exhaust pipe to control a flow of the 

exhaust gas to be directly discharged to the outside or discharged through the branch 

pipe; 

a first economizer installed on the first exhaust pipe to generate steam by heat 

exchange with the exhaust gas; and 15 

a carbon dioxide capture apparatus provided to receive the exhaust gas 

discharged from the branch pipe and the steam to remove carbon dioxide contained in 

the exhaust gas,  

wherein the carbon dioxide capture apparatus comprises: 

an absorption part provided to spray an absorbent in which the carbon 20 

dioxide is absorbed onto the exhaust gas; 

a regeneration part provided to receive the absorbent in which the 

carbon dioxide is absorbed from the absorption part and separate the carbon dioxide 

from the absorbent; and 

a reboiler provided to heat the absorbent supplied to the regeneration 25 
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part using the steam. 

 

【Claim 7】 

The ship according to claim 6, further comprising 

a first supply pipe provided to supply the steam generated in the first 5 

economizer to the reboiler. 

 

【Claim 8】 

The ship according to claim 7, further comprising: 

a second economizer installed between the first exhaust pipe and the second 10 

exhaust pipe to generate first auxiliary steam by exchanging heat with the exhaust gas; 

and 

a second supply pipe provided to supply the first auxiliary steam to the reboiler. 

 

【Claim 9】 15 

The ship according to claim 6, further comprising 

a controller provided to adjust an amount of the steam to be supplied to the 

reboiler in response to an amount of emission of the exhaust gas of the combustion 

engine. 

 20 




