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Abstract : In order to achieve carbon neutrality, it is necessary to commercialize and popularize carbon
dioxide capture technology, so the purpose of this study is to put forward the design of public facilities
suitable for public environment. In the design direction of public facilities for carbon capture and
environmental purification, the application of carbon capture technology in air, the application of carbon
capture and adsorption materials, and carbon reduction recycling are selected for development.

In order to achieve carbon neutrality, this study develops a new concept of public facility design
which is different from the existing public facilities in public space. From this point of view, it has
great enlightenment significance.

Public facilities adopting carbon-neutral technology are environmentally friendly public facilities
that conform to the times, and can be installed in parks, roads and other spaces. With the rest of
citizens and the role of communities, it is expected to contribute to popularization and activation.
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Figure 1. IDE, Direct Air Capture: A key technology for net zero, 2022
Table 1. Companies related to direct air capture tech
Carbon Engineering Climeworks Global thermostat
Year of establishment 2009 2009 2010
Annual Carbon Capture
(tCOuyr) ~365 ~1,000s ~1,000
Temperature requ1rec} for 900°C 80~120°C 105-120°C
absorbent regeneration
Collection cost ($/tCO») - 500~600 -
In collaboration with Oxy Low . .
. Goal of increasing capture
Carbon Venture, the company | Target to capture 2 million tons . .
a future plan . L through collaboration with
aims to capture 1 million tons of carbon per year by 2025 .
Axon Mobile
of carbon per year by 2022

Jeon Jong-yeop, Technology Trends and Industries of Direct Air Capture (DAC) among Carbon Capture Technologies, KOSEN

Report, 2021
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Table 2. Classification of public facilities (Korean society of public design, www.publicdesign.or.kr)

Large Medium Small .
. . . Contents of categories
categories categories categories
. Pedestrian traffic lights, fences, bollards, guardrails, street signs, escalators,
Pedestrian . . . .
. facilifics system stops, bicycle stops, overpasses, underpasses, pedestrian guidance lights,
Tranqur?atlon streetlights, etc
facilities - . - . . — -
Transportation | Traffic lights, traffic barriers, speed restraints, parking facilities, vehicles
facility system | owned by public institutions, parking meters, etc
Rest facilities Bench, Chair, Shelter, Outdoor Table Other
system
Convenience Sanitary Trash can, drinking fountain, ashtray, separate collection stand, toilet,
) » facilities facilities system | washbasin, etc
Public Facility Sales facil
and Product ales factlity Canteen, unmanned kiosk, vending machine, newsstand, lottery stand
Design system
Manbholes, utility poles, pedestrian lights, signal switches, power outlets,
Management | distribution boards, vents, post boxes, fire hydrants, disaster prevention
facility system | facilities, crime prevention devices, identification devices, flag hoisting
stands, etc
Supply facility Information Public phones and booths, information booths, windmeters, clock towers,
facility system temperature measuring stations, tourist information facilities, regional
ty sy information maps, traffic information centers, traffic receivers, etc
Administrative | Unmanned civil complaint handling machine, various furniture, uniforms,
facilities system | stationery, label, etc
AME] BRE TR S ok, REANRS HY SR ohe ARy 2 AP 7SS 5T
W Aol Gt AT BE FRAMBS WS A % Q= 7154 7T 90joF SHER Table 33}
254 9 75 wheh E2 QA E T ol FEEA|
JER=] aozoa B W O A A ELO. HEIR Table 3. Componer_ﬂs of public fac_:ilities_ (Korean society of
== TEER e deAdE S 2 public design, www.publicdesign.or.kr)
of HoJ 9 FAof Bl R FFAEES Wokr ‘ —
Categories Characteristics
AZ]EA W 7] S 7| = A3k O A A
SA5A B 7)ol uhet FASA AT AL, * Concept of service for the public
AR BeEn ZIFAAELS A EA|S Publicity |+ Multifaceted understanding of popular
_ B lifestyles
74 T30l YRF FTAM2A BT BUE RE T —
. . ) Functionality * Increase usability through complexity and
TAAES Fshu] o] 24 D 4 Bao] uet linkage of faciltics
A EAH|THA| L E AP T A A E 3 A * The expression of the city's culture and
o - ;I o 1) ’ Symbolism | locality
A, FAANAEEE EFEh » Empowering City People with Homogeneity
FRPALBE A At Asleh gAY mpR L Buildinga Unique Ciy Image
_ _ » Usability defects drive maximum efficienc
A 87129 BAS A B A7 7 A Ho] i 4
. ) ) . Ecologicality |° The mediating role of nature and man
I SR SHA TARIE]ofof sl 17k} gt gieality |, The role of efficient coordination of energy
Ao wj7f A=A o]of ATkl LA RAS ZH0] « Stability of structure, location, and operation
S ) 519 - - qol =LA Safety of the facility
of it} W FFAIHEO] ZEFoloF & 7| EA %l 4 * Preparation for natural phenomena
Q4 oA 7125 A 2 Table 279 2}, 33
A= B4 diste] 354, 7154, BB £ 10) Q1AL BaTiARQl7lo=2kel, 2009, p. 43,
5 5 11) o], FEAVdE ARl B W o] Tt Ao, A
A1 MElA] o 2] 0 B3 A o) 506, OO 5 > .
‘60:] 6], OEH 6‘; L].—Z\j_ é——i T’_T?E'_ [ ME]— EHE"—],'J—JV_ EH@;]I,% @!’/R}?:)’_IL_? ‘1‘5_&‘ 2011,
Ju & A7 FeAEES AdE A9 7 12) &89, F8141(2009), TR BHLE, p. 45,
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Table 4. Components of Public Facilities with Carbon Capture Technology

Categories Characteristics
- * Concept of service for the public
Publicity * Multifaceted understanding of popular lifestyles
Functionality « Increase usability through complexity and linkage of facilities
. * The expression of the city's culture and locality
Symbolism » Empowering City People with Homogeneity
. * Building a Unique City Image
Formality * Usability defects drive maximum efficiency
Ecologicali * The mediating role of nature and man
gicality * The role of efficient coordination of energy
« Stability of structure, location, and operation of the facility
Safety .
* Preparation for natural phenomena
Eco-friendliness * The use of eco-friendly materials
- * Sustainable design with durable materials and structures
Sustainability . . . . A .
» Convenient maintenance considerations based on simplicity and combination

Incheon Metropolitan City, Public Design Guidelines, 2009
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Table 5. Development Process of Design of Public Facilities Using Carbon Capture Technology

Step 1 Development of Carbon Capture Technology and Material Investigation

(Investigation of matters related to

and Application Plan

carbon capture and technology
development)

Development of Modules and Purpose Customized Design Considering

the Types and Utilization Characteristics of Public Facilities

Step 2
(Connection of carbon capture and
reduction technologies with
modular facilities)

Utilization of airborne carbon capture technology

Utilization of carbon capture and adsorption materials

Utilization of carbon-reduced planting

Step 3
(Design development using carbon
capture and reduction technology)

Development of Public Facilities Modules Using Carbon
Capture Technology
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Figure 3. Concepts and Design of Small scale Carbon Capture Facilities
Small-scale carbon capture facilities Carbon Reduction and Adsorption Plants
: z CO2 is chemically 3
L Bound to the filter o “
Figure 4. A Proposal for Design of Public Facilities Using Carbon Capture Technology
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Table 6. Expected Effect of Public Facilities Using Carbon Capture Technology

Aspects of the expected

Contents

Technical aspect

forecast areas or urban areas

— Leading related technologies through development and technology research of mini parks using small-
scale user-friendly carbon collection technology, away from the current status of related research
limited to industrial-linked carbon collection technology

— The proposed design is tested later and prototyping and pilot projects are attracted to accumulate
know-how in public facilities using carbon capture technology suitable for domestic situations

— To reduce carbon in the atmosphere and improve air quality through the creation of development

Economic and
industrial aspects
the operation of programs, etc

— Creating a Domestic Related Market as a Small-Scale Carbon Reduction Structure in Response to
the Government's Carbon Neutral Policy
— Creating local jobs through the development and maintenance of carbon-neutral technologies and

goods and green areas
Social and cultural

— The structure can be utilized for multiple purposes by simultaneously performing the role of public

— It is not limited to public spaces, but can be expanded and applied to areas where public facilities are

aspects needed using carbon capture technology

when applied

— Smaller green areas in urban areas that lack parks or green areas can provide more dense green welfare
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