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ABSTRACT

KEYWORD

With the provision of the rapidly developing fourth industrial revolution technology and various smart services 2~0tE7|&
related to it, our society is rapidly transforming into a digital era. In order to realize smart cities and architectural A=

hra =z

spaces, it is urgent to find an architectural plan applying smart technology to respond to changes in the physical =~ X OIE= 7 AMH|A
space environment in our urban architectural space and review the linkage of smart technology services. Purpose:  z==eictz|
Based on the 'LH 1st Special Design Competition for Future Architecture', the purpose of this study is to analyze the

characteristics of architectural planning in multi-family housing using smart technology for multi-family housing ~ Smart Technology

spaces where people spend the most time and live as a part of their lives. Method: In order to derive and analyze the

Architectural Planning
Apartment Building

architectural characteristics of apartment houses using smart technology, characteristics of public housing  gmart Residential Service
complexes, residential and residential complexes, communities, and residential services are derived from LH Ist ~ Apartment Complex
Special Design Competition Guide and competition winning works. In addition, by analyzing smart technology

applied to apartment houses analyzed for this study, it establishes a feasible architectural plan and design direction
for future apartment houses with smart technology, and seeks to connect and expand from smart building housing
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complexes to smart cities. Result: By deriving smart technologies and related services applied to joint residential Accepted Jul. 29, 2022
architecture, this study intends to explore the future of joint residential architecture applying future smart
technologies. It aims to analyze the characteristics of building plans in apartment houses that support smart services
provided through smart construction technology and provide basic research data for related research for apartment

houses applied with smart technology.
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Table 1. Definition of Smart Building

Research Definition of Smart Building
E. Lee, AURI Smart e.irchltecture is 2-1 sustainable building that
2020)2] can flexibly apply cutting-edge technology to
improve people's quality of life.”
F. M. Abo “A building that can respond to the needs of
Elazm et al. residents and adjust internal and external conditions
(2017)[3] by applying the latest technology of the times”

“A smart building is a collection of technologies
that acquire and apply information about the
environment and its occupants to improve the
experience in the environment.”

McGlinn et al.
(2010)[4]
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Table 2. Smart Architecture amd Future Architecture Research in
residential Building

Research Research
J. Choi “Human-centered Residential Space Research and
(2020)[5] Direction after COVID-19.”

. Ki 1. .

! (20r1n6)e[t6]a “Future Housing Trend Research”
H. Yoo “The Future of Space - Changes in Space
(2021)[7] Accelerated by Corona.”

Table 3. Current Architectural Planning & Design Approaches in
Korean Apartment Housing

Apartment

Housing

Research

- Design Concept
“State-of-the-art technology that becomes everyday
life, a complete rest that fills me”

- Architectural Planning & Design Approaches

(1) Implementation of home IoT technologies such as
future housing, the Internet of Things to enjoy
the environment, and voice recognition

(2) Products for energy saving such as air quality
control, energy saving, and residential performance

- Design Concept

“Housing gets Smarter”

- Architectural Planning & Design Approaches

(1) Built-in devices in the apartment house and home
appliances equipped with IoT functions are
connected as one and operate by themselves

(2) Reduction of management space by equipping
building energy management equipment and
wireless communication system

(3) Real-time confirmation of security status through

smartphone

‘g’
Apartment

‘w
Apartment
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Table 4. Architectural Overview of LH ‘I Future Architecture
Special Design Competition’

LH ‘Ist Future Architecture Special Design Competition’

e A4BL, Geunto District, Seongnamssi, Gyeonggi-do, Korea
(Near ‘Pangyo Techno Valley’)

Site * Site Area: 432711
* Project Completion: 2025
Residential * Public Rental Apartments & Public Sales Apartments
Type e Apartment for Newly Married Couple (Apartment Units:

1,189 units)

Design ¢ Special Design Competition
Competition | * Design Theme: ‘Innovative Smart Apartment Complex
& Theme of Future Communication & Convergence’

Fig. 1. Apartment Complex Site (Geumto District, Seongnam, Korea) [1]
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Table 5. Smart Technology Application Direction of LH ‘I* Future
Architecture Special Design Competition’

LH ‘Ist Future Architecture Special Design Competition’

Vehicle Sharing, Autonomous

Mobili
obility Driving, Electric Vehicle Charging
Care:Personalized Health
Health Man'figement, Al-based Emergency
Medical System,
Smart Home Doctor
Applied
Smart Education Smart Education, Distance Learning
Technology Energy Zero Energy, Renewable Energy

Community & | Citizen Participation in Decision

Governance Making, Smart Living Lab
Living & . L
. Robot, D h
Shopping Service Robot, Drone Shipping
Safety Security & Quarantine Activity
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Case Study Plan ‘A’ (Ist Place: Winner) Plan ‘B’ (2nd Place) Plan ‘C’ (3rd Place)
Image
— & y # ...’.,‘.—..A... N
“Smart We-being(Weaving) City” “A hideout from viruses and infections” “Future Self-sufficient Apatment Complex
- Smart Green Bunker with City”
Proposal of 5 Core Strategies for Smart
et Apartmen.t Complc?xes. . Prop.osal‘ of sn.lan apartment complex Propqsal of 3 different Platform space:
T (1) Sustain: Sustainability (ZEB) considering childcare, health, safety as Growing Platform, Sharing platform,
(2) Manage: Smart Grid, Car Sharing the top priority with Low-rise Making Platform
(3) Adapt: Use of Active Space, Flexibility | courtyard-type buildings and 4 green
(4) Response: Response to Future Demand | tower buildings
(5) Tech: Smart Living Service
* Comprised of 4 self-sufficient small ¢ Making a open complex to nature * Making for a self-sufficient village
villages considering maximization of through Low-rise courtyard-type community as three small villages
energy efficiency, openness, and residential building and 4 green tower (education, culture, production
symbolic image buildings with drone port and smart function) of 400 households
core (logistics delivery, ventilation,
* Formation of specialized housing type indoor garden) * Proposal of 3 different plaform space:
(future-oriented, vertical garden, * Growing Platform (childcare education
low-rise village type) to support ¢ A Residential Building that Inserts space + Residential building), Sharing
various newlywed lifestyles (applying Residential Modules like Drawers as platform (cultural consumption space
. of drone port and robot way an Improved Method Compared to the + residential building), Making
Architectural .
Planning’s . . Existing Stacked-type Modular System Pla.tforn? (sme}rt.Farm, market hall +
* Reinforcement of childcare and residential building)
Approaches . . L
& meeting space, smart common space ¢ Unit: }?roposal of l’IlllCIO-ll’lﬁI.I (house ' N
Architectural expansion) and moving furniture, e Unit: A future living space that
Characteristics *  Proposal of community revitalization two-story Unit Space (Openness), accommodates various urban activities

(village environment improvement)
and use of community dynamic space
through social smart living lab

* Linking with city functions such as
self-driving car boarding and
disembarking zones, EV complex
transfer cafes, and shared offices

Privacy
¢ Smart Living Lab

* Robot Automatic Parking, Self-driving
Shuttle within the complex, etc.

(moving wall)

* Residence + production &
consumption (smart farm, SOHO) +
hobbies and leisure

* Childcare center, Al remote treatment,
VR fitness, media wall, self-driving
car parking lot, V2G, green mobility,
delivery hub

Fig. 2. Case Study of ‘LH I" Future Architecture Special Design Competition’: Architectural Planning Approaches and Characteristics
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Table 6. Smart Technologies Applicable to Apartment Complex
(Selected by expert verification after selecting the winning project
of the Future Architecture Design Competition. (Modified from the
Ministry of Land, Infrastructure and Transport, Korea))

Categories Smart Technology
Energy * Zero energy building technology
*  Electric vehicle charging stations and V2G technology
(st grid)

Transportation | * Sharing mobility

and Logistics | ¢ Parking lot sharing service

* Mobility charging and storage
* Drone and robot delivery

* Public community Space

* Food waste reprocessing

* Home network and IoT interworking technology
* Untact access system with Al face recognition
* Enterance cleaning system(air shower)

e Inter-floor noise prevention system

Living

*  Smart Farm

* Robot services (making and serving beverages)

e Childcare support service through tutor robot

e Al Fitness

e Shared office, startup, delivery service

e Social Smart Living Lab for Community Vitalization

Smart Street | o
Funiture .

Community

Smart streetlamp
Smart shelter
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