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o d At
A AU EE SEe @ PR oFa dow 4% AR4 S

A9 "ol AlEe A+ Richards Balodis € 1919 A7} #<3fc}.

[£ 1] ool ClolEfdie gl Maeds

T2 x| AT HE - AFX
ZHOIHE &2 ot= <Airflow Management on the Efficiency Index of
HolE{ME{ o] AF F7|7 a Container Data Center Having Overhead Air
=Hg 83t M5 Fol Supply> - Cheng-Hao Wang 2/(2017)
HOlEME2S M MEEAM <An experimental study on cooling of model
PCM42| oflHX| =84 ol data center building> - Kubra Kurt 2|(2023)
ol 4X| E80| =2 <Best Practices for Data Centers Lessons
ofl L X| HOlE{ME{e| Mu| L A|AH Learned from Benchmarking 22 Data Centers>
koR=3 =4 - Steve Greenberg 2/(2006)
R&D ME{2} IT 7|2 APEOH <Energy modeling of two office buildings with
HOolE{ME MX| AlE2lold2 data center for green building design> - Yigun
S5t olx] 224 el Pan £/(2008)
S8 mEHolM
HolE{ME S22 os Mok <Sustainability strategies in colocation> - Max
2 Smolaks 2(2022)
ol of E{ Ml & HlolEjMEle] 21 Fxsl <History of Data Centred Development> -
72 e Richards Balodis £/1(2012)

Richards Balodis ¢ 191(2012)e] A= dolgHAIEH e HALe} dlolEHAEH 9
TS 93, 7|EE Ao mE dolE Ay whd eSS T k. b

T AE o] AFAl SHA 7FE $ 23 F7roz2 A2 (Computer Room).
A

O

349 #2498 (Backup Power Equipment) ##] 2 (Operations Centre), 2 <]

F7H Entrance Facility)S A3hn], Bty otgA el 3R E 7xsta o =
gk e s ey dHUlY By wel AYE HolEAE I EAAH S

2 A oA 7] AlZEE ™| Uptime Institute®} 722 dlo|HAH A% 7139 &

4) PCM: Phase Change Materials / JW¥3 8242 I4A], A S22 A&HT}
5 "l=dol= Data CenterE, 9= WA 4% Data Centregtall T2 E7|8tH, oA
Data Center® &3t}



S =
A es Wt 57319 HegA dolHAEH A% RIS 93 Hx
AR 20 Ydsty AAAHZTE kst Hxs 3y uE AP &
walof ge A&
Site selection Factors Performance Factors
evaluation
Location Earthquake Zone Electrical Utility Service
Flood Plains Lightning
Hurricanes or Tornadoes Protection
Proximity to Major Power Backbone
Highways UPS Systems
Proximity to Railway UPS Batteries
Lines Engine Generator
Proximity to Hazardous Load Bank
Areas Critical Power
Proximity to Airports or Distribution
Flight Corridors Grounding
Infrastructure Availability of Electrical Mechanical Raised Floor
Capacity Cooling
Availability of Diverse UPS Cooling
Power Feeders Mechanical Plant
Utilities
Expansion/Upgrades
History of Outages
Water Diverse Source Supplies Support Systems Contamination
Water Storage Fire Detection and
Protection
Physical Secuity
Alarms and
Monitoring
[2& 3] Site Selection and Performance Evaluation
Source: Rihards Balodis and Inara Opmane(2012), “History of Data Centre Development®,

IFIP (Advances in Information and Communication Technology)
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HOlEfME Wi ofLfx] 282 | <HlOlE{ME T Zul 280 WE Wy
2Ng 98 2Y oLzl AFST FIb> - Hotal 2/(2023)
ofLix| BEOIA clole{MElel | <cfolE{ME MAIIE X oLix T8> -
MATIE 2 AR wy =2 #(2017)
oLzl | AlBEoldS S UlolHME | <oluixl Herg fI3t «7=el M st
28 SIERRENC PPN wrok> - 22 4H2019)
el dlofefMEe) <tlole{MEjel BAX IBAO| B AP> -
NEPCTEESIESE=SVECRE UM 21(2015)
HlOlEfME|] AlARE ofLix] <o|Lix| 0|8 ZEEE 9l HloEME
Arg BE B4 LR H| TE EA> - ETF(021)
A FHolM= HolHAlEd A&5= WEEd ols S veu=s &
BES ATolM F2 oFa vk delHAE L vl Hel S 1%

W AQ Fol AL AW el WSl doleAE Aue 5L

AL EAS, ool tIF Wa A BF Uge AFEo] FE o

Ho
ol
ro,

2=
of
=

Hebd ZwoAe] i blolHE musts dolEAEe] AAH =43
el webAd B WTFE wmele] B2d wote] AW ANE AT
2az gew v WENQI7Y ATNE AEE Heldw A sol=

ol 5 FUe dolHAY ZrEe #d Fo PWALXER ISO 270010%

SJEIAE wAl FRES AFAEE A F F@ste] dolHAH F8 2AE
EESSAT Fo 2AS BARE, AMPE QYNE Fr-zs prow

6) =A% 737] F(International Organization for Standardization) =A@ 7]71<€¢93] (IEC :
International Electrotechnical Commission)ollA A3 AR B & I A A that A4 AZA
ERA NS ER 6o, $2% 6 16H M 5 1N 94N 139 gEem P

L=
httpsi/ /exosp.com/blog/insight/whatis_ISO27001
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wol A dolHAH e oA & THE AT A7 AFHL S dotst
At

[Z 3] 2021 MEA| o4 X| CiadH] HAE &9
Souce: St=OZIHEH AR 25 X F,
2022.11.14.https://m.khan.co.kr/environment/climate/article/202211141736001

)

o He e e Aae
(TOE)
1< Matfstn cf st 50,775
22 KT=3& IDC 1 ol ol Ef M 45,292
3¢ 7t IDC e I= R 40,895
42| LG Aloldamz AT 41,593
59 M2 of e 2 i 2 2 3454
6< HMaMEY O shed 34,096
74 KT=& IDC 2 === 33,116
8¢l Moz O ofed 32,513
0% Elol £4x) 2l £ Jleizi g 31515
10 MEA ST LA Z S AL =3 27,295

7) AL A, Al kel AA dele Ay e Av 53, 2024.01.28
https://www.sedaily.com/NewsView/2D49DYKEO6
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L= HolHAHE #A AF5E T dFEAY AiAe] sy A=
=2 gy Aol LE5Y A= 19809 Micro Computer® &2 o™ H
StUE 715 Ale AXe A7|2 A ATHD,

[22! 8] World’s First data center at Pennsylvania (ENIAC)
Source: https://cross—guard.com/company/the-journey-of-data—-centres—and-eniac/

1990t 2 st & A WA 7Ide] b S7heel weEk SAAR A
A

o JHeits ddsks Ao g HolHAHIDOBE &

11) Naver D2, “tlo]& AEfol] dist Ank 424" 2012.10.16.
https://d2.naver.com/helloworld/176039

12) IT Daily, [d] o] E] A1 E] @] T ojj ol w2 IDC K| 5, 2022.12.21.
http://www.itdaily.kr/news/articleView.html?idxno=211449

13) 2 E#HIHES ©o] o]&std HAEC] ol&std FAYA +9 dolHAHE “AHdl ooy
AE(DC)’Z, 21 ¢ UHAE 4yt dolEAHE FE3d oy, 259 AMEA oldst Fi2
Fojm s A= F Aot
https://m.ddaily.co.kr/page/view/2009102213S235052273
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[Z 5] 2 ClolE{ME{e] 52
Source: = H|O|E{ M E{d &3] Korea Data Center Market 202272023(21 & =70&)2 &5k M=t

Al7| 22 9 A At
o I ol AL
H=#2 ol TE ATE X 5L AN OB MAA(19764)
[1960~1970A CH ] 7|
T 27|12 &% o
th7lelel MEst o 585 A SDS(19854)
[198071990A]

IT AbRiel &haty| Stz 2o w2 A3l STME & 7|2 HE{(1992)
[1990™2000A] Mute| MHE s =7 LG U+ =31 IDC (1999)
MExge nEst | olgyl HlolgME(DC)e JHAF LG U+ CIX| = ME (2007)
[200072010A] =1 PN ZHHEEEA 7HH2007)
MExte 955t | AR HolEMEo & ICN10 Tl Ol Ef M Ef Ab2H2022)

[2010tH 0] %] clolEf ME{of o &5} ol =& 2H2015)

elel HolE A HolE A tds} A e gAdon
o= Au(delgE)st BisE ddse Ay o

gojd Aom ALRETD). X HolHAH= =4 W AR HelHAEE 9

14) ABLESTACK, tlo]ElAlE] o] HAfep A4,
https://docs.ablecloud.io/1.0%20Allo/architecture/architecture-overview/

15) FiberMail, “U#] dle]€ AlEl & FAYH7+27, 2023.02.15
https://www.fibermall.com/ko/blog/what-is—an—edge-data-center.htm
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- Reporting

= Long-term data analytics
- Long-term data storage

- Data infrastructure

= Enterprise integration

i i | =!! \
.'.- H i R b g
- Data processing Ié/ \

= Real-time data analytics
= Real-time action response
- Temporary data sluragt

= Data source Ty

- Messaging 0?1 @ @ - _ loT Devices
| A € o8 BN

In the future, edge data centers will be required between the closd and the Intemet of Things (1oT), where large amaunts of data occur. As a local lurmtable,

they will be respanible lor the capture, storage, saving, analysis and feedback of time- and business-critical applications. Source: [EEE

(22 9] x| Hlo|E{ME|{2] =E ghal
Source: Fibermall, A X| co|ef ME{2E FoilLn}?

https://www.fibermall.com/ko/blog/what-is-an-edge-data—center.htm

16) My, “ed dolHAE 35%, 237 1dA A4 51”7, 2024.04.16.
httpS1//WWW.moneys.co.kr/article/2024041510542866616
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[22 10] ROl o|cH|olE Ho|E{MEe EE|2Y AlAH
Source: RO 0| =t|0|E, Ho|e{ME
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25) Datacenters.com, Why is Ashburn the Data Center Capital of the World?/ 2019.08.29.
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A Study on the Characteristics
of the Lower Floors and
External Spaces of Urban Data

Centers

KIM, Jin young
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Seoul National University

In the modern society experiencing the Fourth Industrial Revolution, the
spread of ICT new technologies and Al such as Chat-GPT has ushered in a
new paradigm. To safely and efficiently store the exponentially produced
data, data centers have emerged as an expanded form of the past computer
rooms. Unlike data centers in advanced foreign countries, which are planned
as warehouses considering horizontal expansion away from urban areas, data
centers in Korea are mainly planned as high-rise, high-density urban data
centers in metropolitan areas, including Seoul, due to the importance of
securing high—quality human resources. As the importance of data increases,

continuous supply of data centers is planned around the metropolitan area,
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and it is expected to become a common type of building in urban areas.

Data centers are buildings primarily designed for storing servers and data,
with a focus on facilities that operate them stably. Therefore, they are
planned to be closed to the surrounding environment for security in the
lower floors and external spaces. However, considering that most data
centers in Korea are built within cities, there is a need for harmony with
the surrounding urban environment in terms of architectural planning and
design beyond functional aspects. Against this backdrop, this study aims to
identify the current status of the lower floors and external spaces of urban
data centers as urban buildings and derive how security—centric planning 1is

developed in the lower floors of data centers located in urban areas.

Through the examination of data centers, it was found that the spatial
composition of urban data centers is largely divided into infrastructure,
computer rooms, and operational facilities. The lower floors of data centers
house operational facilities, including workspaces for resident staff and
lobbies equipped with various security systems, strictly controlling internal
access. The external spaces are areas where general vehicles and
maintenance vehicles for servers intersect, planned with visual and physical
access restrictions such as fences and entry barriers. However, some urban
data centers had open spaces or combined plans with cultural and
commercial facilities in the lower floors and external spaces, providing
openness and accessibility depending on the location and permit use of the

area.

The study focused on wurban data centers built after 2000 in the
metropolitan area, selecting a total of 18 urban data centers in Seoul (12)
and the metropolitan area (6). The regions were categorized into Gasan,
Gimpo, Mokdong, Sangam, and Pangyo zones and others, with the majority

located in general commercial and semi-industrial areas.
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The analysis revealed several planning characteristics of the lower floors
and external spaces of urban data centers:

1. Lack of three-dimensional cross-sectional planning in the lower floors.
Only 11% considered pedestrian expansion, and many spaces had obstacles
like facilities hindering pedestrian environments despite setback applications.
2. Physical accessibility from the site boundary to the main entrance was
often limited, forming formal notices without connectivity. Barriers and
additional vehicle routes impeded physical access from external spaces to the
main entrance. 3. Significant planning differences in the lower floors and
external spaces were observed based on the mass arrangement, affecting the
openness of the frontal external spaces, facade material planning, setback
and transitional space planning, etc. 4. Security—focused landscaping plans,
such as high planters acting as barriers, were implemented, ignoring urban

landscapes and lacking connectivity with rest areas.

Based on the analysis, it was confirmed that the planning characteristics
centered on machinery and facilities are also evident in the lower floors and
external spaces of urban data centers. They are planned to be exclusive to
human access and closed to the surrounding environment, focusing on
vehicle-centered external spaces for server maintenance and equipment

movement.

As data production increases exponentially and to minimize latency in data
transmission and reception, the continuous establishment of data centers in
urban areas is inevitable. However, considering the lack of guidelines for
urban locations, the proliferation of urban data centers could negatively
impact urban publicness. Therefore, based on the results of this study,
directions for planning the lower floors and external spaces of urban data

centers from an urban perspective were presented.

Improvements suggested include:

1. Minimizing the installation of facilities in the front of the building. 2.
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Considering three—-dimensional cross—sectional planning for pedestrian
expansion 1if front open spaces are absent or narrow. 3. Recommending the
separation of operational and computer buildings in terms of building form.
4. Guiding the creation of landscape plans that avoid excessively high

planter boxes along the street, ensuring green accessibility and openness.

This study is significant as it synthesizes basic knowledge of data centers
in the architectural field, identifies the closed and physically secure
characteristics of the lower floors and external spaces of urban data centers
through analysis, and suggests improvement directions based on the derived
content, providing basic data for planning lower floors and external spaces
that harmonize with the wurban environment beyond a functionalist

perspective.

keywords : New industrial facilities, urban data centers, lower floor

planning, external spaces, physical security planning
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