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Abstract

Background Adaptive reuse of old buildings such as Musee d' Orsay or Tate Modern Gallery has
greatly influenced design perspectives and paradigm, leading to a more sustainable development.
Adaptive reuse of industrial heritage buildings does not only mean renovation but also conservation
and restoration. Therefore, careful studies must be conducted before design. Water Tower is one
type of industrial heritages that used to store and supply water to steam locomotives, villages, and
factories but rarely used nowadays due to development in technologies. In Europe, water towers are
redesigned as residents, hotels and even cultural centers connecting the past and present. However,
in Korea water towers that had been constructed for steam locomotives are being neglected and even
some demolished. Water towers are evidence of our past culture and history, therefore preservation
in important. However, reusing its architectural features and giving it a new role in today's society
also need to be considered. Thus this study investigates architectural and social meanings of water
towers and adaptive reuse design methods then conducts case studies on adaptive reused water
towers in Europe. The objectives are to understand adaptive reuse design methods of water towers
that support the new program within the existing settings. Furthermore, arouse the importance of
preserving and yet reusing our cultural heritages.

Methods
methods of industrial heritage reuse, and current state of water towers were conducted. Through

For the study, literature review on history of water towers, architectural design

this review, framework of analysis such as spatial configurations, used forms, elements and image
relations of adaptive reuse design methods were deducted. Then case studies on water towers that
are being reused in Europe were carried out and 13 examples were analyzed to understand their
design methods.

Results
historic water towers in order to preserve the original architectural features by preserving and

Firstly, overlaid configuration types were mostly seen in adaptive reuse of old

reusing facade and structure such as staircases and water tanks. Secondly, linked configuration
types were barely found due to limitation of reusable space. However, case studies show that even
more creative ideas can be presented by focusing on the void spaces. Thirdly, interlock configuration
types were used for programs that need larger space such as hotels and culture centers. For historic
water towers, the new added spaces were designed with the same shape as the existing tower
but in smaller scales in order not to overwhelm them. But in reuse of water towers constructed
after 1930’s, more aggressive design approaches that affect the entire image were found. Lastly,
contrasting the image of old and new were most popular, but conjecture, transfer, and contextual
were also used.

Conclusions Through the study, many creative design methods were found in adaptive reuse of
water towers that still preserve its historic aspects yet afford unique experience and practical use
to the people of today. Therefore, more attention on our remaining water towers and even other
industrial heritages are needed because adaptive reusing are not just linking the past and present
but it is truly the ecological way of living.

Keywords Water Tower, Renovation Design, Convergence Design, Adaptive Reuse, Regenerative
Design, Industrial Heritage
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Figure 3 Tilehurst Water Tower(1932), Water Tower on The Downs(1954), Roihuvuori Water Tower(1970), Buras Water
Tower(2008)
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Figure 4 Yeonsan Station(1911), Yeonchun Station(1914), Shinhyunglee(1920), Chupoongryung(1939) Water Towers
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Figure 5 Spatial Configurations of Adaptive Reused Architecture
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Table 6 Watertower of Living

He T LHE
OZMHE /T2 Watertower of Living / Residential
AXHX| Soest, Netherlands
H=I} Zecc Architecten

Fal= PN R L= 1931 /2004 / ¥& LAY

A
EH

L{
H,
RS
£18 9

]
O

e

D23 1F 2 2F A 3F SO01 4F 001 5F 314 6F AFSLE 7F A9iAl 8F &IAl XS5 Ha
W mAs Z32|E0| HAN TS S T215PH FoHstel 92
R HAS HUBORM XATS 01T YA :
A245 GUAE 2 Z1 ULk MES Bt AlZt -
Mz Mof tH|7} ZERETEME 249 MM S S = 8
S x| oot X3IE F 5Lt
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Table 7 Watch Watertower

e & LHg

OZ2HE /D2 WatchWatertower / Cultural

AXHK| Sint, Netherlands

HF7L Zecc Architecten

HE /MM A ) R Oj4 /2014 / M2t LS
ARz
EH
D208 1F225-43 AHA 55 ©YU
Rl THALE, 32t 71EQ At 2 O0E T4 Xzt AH Y0 Ot
54 | £ ME2 ATAL & FItot0o] tHIA|Z|1L UL

Je2{Lt 71ES| Hastll 7|5t &S SItA o

WE 3|2 MO|A|7 ZEHOZ X312 2 0|0|X|Z HEO

EIES! Ll RLEF i
5) AART 9 gt 7kt YA|stL Y= AR e EFI(Watch Watertower)= 9 Z3E 294 4= 9=
AU E Qe Z2AEoltt, 7129 22 FE0] e FAE 2L 4719 & FE5S F7Heren 7]
29 A4 ATE T2 E A2 A2 AT Fee) Ak ko] QA ARG Az glek
AL SOl Ttk vl AR AE-S SHidtete] Al 9ttt TR AY S AR Aot

(arch20, 2019)

Table 8 Chateau d'eau
e T&

O2HE /D273

o2 SHF 9 AR+ AHE F|(Chateau d' eau)
4| 200749 FAFTL

9)tH(Trend Hunter, 2018).

= =

e

Chateau d’eau / Residential

= = A
= =2 T

2 AP A Al

Qi @7jof 9] &2 ul-g Steenokkerzeel ol

S AT 5 gk AR BY FHOR

Steemokkerzeel, Belgium

Bham Design Studio

1938 /2007 / ¥ LA

A
=

D2 1FHH2FAAE &,

[=PN|

=

=

XHA TRALE

EM

2
g
4

S M
JUo= HRE

A=E S+EEA 2= 2
Z51H A ==|0] ALt 0] 0JOIXIE 0]0f
St LS ZHEASH A0S H At BUS
A2 L7 floh 2Ot MHE =
EUC HIS 7|S2 A 6] XAt .

=
s

ol BHOIE EL

NEM=g
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4. 3. 9H 43 (Linked Configuration Type)
5 0] 59A F7bo] A39] wiAgztel o3l st R AAEHA AT TAF HAEE 2 AA el
BE 4 Qlth F4 Bk A 727t EYE o] Y vnd H2o] £Ey RIS A F2 =
fgoltt. o] AL AR FrteEl= wizhEgte] dgto] ulle- Fas|AHA THo] EEjQl AZ 9] 7]5S ol
A 4l g7re] 98 R B74E 7| T gtek(Ching, 1993).

1) 93 AE(Keno) A%o] 19304t A%H 2l A2 Limeworks)s Fel F31 71 2] 9 /A4 £
890 5 Aol £ 27 0 1] S8 el B, ot FUHRAE # Bgolol B9
AFFUEE S0 ARAA Wl W4T ol GOPAS 0 EFE AHP B4 ol

A FAZo R ﬁlﬂﬂag‘% A TR AR FAd| o] F4He YA shE-gtolA; eFF ol
o7 AN 252 AY q%@. FsH, 352 HAER FAH] 9o
A3} glgkAr 91215kl Jei(The Important of Being Modernist, 2018).

F2o) 209 PSS QANFE ADAR AGH T gon AT 3

E] ¥ =S(master bedroom)< #2314tk

Table 9 The Lime Works

He = LH&
OZHE /D273 The Lime Works / Hotel
ESNN| Kent, England
U=t Erris William Architects
A/ WM A ) Y 1930/ 2005/ ¥8 228
Al

=H

Z20H 1F2Y, 0

i ALE /32t

£4 [y
= 2ol 232/E 20| Irj2
M= Qe ZA o] @E AT 249| B
Tt/ CH| E CIXpl0] QldXo|ct,

Table 10 Brasschaat Water Tower

e T LHg
OZME /T2 Brasschaat Water Tower / Hotel
ATHK| Antwerp, Belgium
U=t dirk Engelen
A/ M A / R 1937 / 1996/ AtZt 22l
ARz
EE (s =}
= [=] 2
OZH
XhAd 3t SHRO| 7|AM Dt 2O SR AIO|E BHEY A
£4 A 2 Mo AAANZICH 2F2ER DP—OW 7|AA9
= TIAIEE TS| Bl S2H0f BIEH FXRE oY
EC so2 M tjASH BEC) Ufb|, 243 HAN et
WIETVALES SHAMCRE J|E g4Eo XN A0 O|MELt

23|21 YakE TS BISUCY,

www.aodr.org 127



2) W7o StEH|ZZ(Antwerp)A Fofl 19370 THE07 BEAE F5"(Brasschaat Water Tower)2
195045 €] x| =0 o7t FHol FHo R ZAHHA 90t FHHRE 22 Huj3 SEE ARE I 9]
ot 22y FEEoRA ZIYE 7AA Yo FEFE AAHo] 9= EYA 5 729 ¥ IR BEs)
WA 11 Ato]e] Bo|E(void)H F-ioll 2 Z2 o] &71 4712 vl A(mass)E 7ttt 71 Aol 9 =
153 250e 9, A4, 84 59 38 25| M= AL MEA F7H 4x49] mjrole= JA, A
Bt E, 24, F o] FUR uix|Ho] 550 F7bd & ATE F3 A2 kBinst Architects, 2018). ‘&
Z W B9 foE AEste] R AR AFH 08 WRE A4ty Yoy Y] 42 U-section ¥HF
W G5 Agste] Yo EA7|EA L ZafolH A= B 55l Ytk ANAarchitecture, 2018). 71 A4} &
BAge Haghe] Fte g ASHo] Qs dA ¢ £F gy WA EFo dib], st
aoto] AT A-8-S Bl 234 Aol @5] ZxE A B

4, 4, A 2 (Interlocked Configuration Type)
aagel E sl 2 miAE F7kste] sl 3o g AFAIY A9l AZE
3

]
A 71 v 2ol Tk ZHA o] 7HE wol dojuAl S et g 5 gl

=
of ©
=
r
2
N
i)
o
)
g

Table 11 Lymm Water Tower

He e e
OZME /D27 Lymm Water Tower House / Hotel
ATHK]| Cheshire, England
HFL Erris William Architects
Fal= N o R = 1870/ 2004 /Z2t LS
Al E—
EH
. #
O20HW J|ZEIRS-1F AHY 2F AAE E3F LS 4F HAE &
S5F MEHEAHL ML/ B5S - 1F2|dM, L 2F AAE &
R IEALE /LHE QefE SEH2 IHE RXE MM MER HAE =
£4 oy 2= LA0|CH 2R M2t THH| == 29| A
= 2 IHAO[X|ZH 82fd0] 7| & F2| HEHE FAlSH
AM/FE O ZEAZORM OjINoINE SEKel Lg L

SAH/CHH] ZRIEOE FEolA Sttt

D) BEdo} Ao R Aoj (lymmaEsHE-S FATHLE AHE ST @4= B&B(Bed and
Breackfast) & &9 Foltt,

18704 dofl KA o] 2" A F5Hel Aol F 7ozt A7ke] A7 2 RIBA(Royal Institute
of Britsh Architects)d HIESI G=t2] AZFolv tAR] T 8 5L b 405 ZEAEo/|®
S}t lymm Water Tower, 2018). $-A 93& gt B354} AZE ofE B2 YA 44 A4S
EFR YR FRE F3 295t g4 RS TRIUS 95t A9 ke AR A%tH mjAR BEs)
% THCheshire Life, 2016). 5% A 7]E9] ASE A HdS HasH & gl 24 (wrap-
around) . & FPE i}, wheha] AlEg7ho] A9 ShRE FAA = S FAAT D] Wix|ol o &2 7t

2

AR AVE 5 WA Ak F, DAoL AT Fabol FA] HolAuk 2R F A A2 Bt
73 A2 58 WRE AYSHA 1E 358 olulAt AltA el 2 2o Aol AXE B5
2 Solqu T eE F4el meol Saldct edE F4Ru AR T2 24 diule} geo] 23}
2 Fa AP 234 B2 Wabh 19 aolet st
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Table 12 Kennington Water Tower

e T LHE
OZME /D274 Kennington Water Tower / Hotel
ATHK| London, England
HE=T} ARC Architects

1877 /2011 /AHZ LXIH

A
=0

L

Z20Y J|ZEIS-1F AT OF AAE B 3F-7F AAE & 8F 744, HtA /
5% S-1F R 2F 29 3F 244

A MALE SHEO| MAIES 220510 FANS LZG}E LY
=N oy HE 2L 7150 2 XMsion SmHo| gz
HOIEISH FEE B2t SXSIUL. MES A
A 7|E EfQJo] HElZ R AAUR 2A GIYOLL £ e
A/ CHH| U g2l st 22 %% 2510 7= 27t B
Sx|5t0|0|X|9f CHHIA|Z| T QT

2) E o2 23 AA Al 2% 22 A= (Charlie Chaplin) A7H2 % 483 A9 #A'd €(Kennington) 4|
o] FoHol Atk A4 THE AFE F2 AYE 5E2 18709 o SFHAE 71E Bl 20049 A
2 2715 Q2L FH(cube) 181 ] S AT dejuolE 33, olgA F 379 WA FAE
o} (Urban Ghosts, 2018). BlE2jo} ¢} 0 & AJoj7l 7]& 9= A 5 AHY F3hE0], B8 FE 34l
L =g Al = *2,——9-2)—21"50] HﬂilEM 9 tH(The Resident, 2018). Et$12] FAMIS FaA] ¢7]
915t thefst HhAl S0l e gt 94 MEA 7 32 7€ A 25 OUE S4% &
A Fejolth. B3t A SHAAE dejuo]E F& 7]E BHelet 2 ANE AREsto] A2 miAetke] 4
FAH S5 A4t #ER e A ujie 7|2 ufjao] Ak LA e EEAE e F4
g0l R42 ot AUt IR B 2 Qe 2 AAE I &8 =9} Ko, BT} Al7Ho] tH|FHAE 23
o] 23HE AT F7te] TAE AAAHA AFAAFIL ek

o

ol

P
=

Table 13 Jaegersborg Water Tower

e T Lg
OZM™E /D27 Jaegersborg Water Tower / Dormitory
ESYIN Copenhagen, Denmark
U=t ARC Architects
A / MM A ) Y 1955/ 2006 / &3 LA
ARzl ¥
=1
ey
]
D233 1F CHENA OF S 3F A 4F K@l A2 A 5F-OF 7|84 10F 2943
Rl U= UHHE FEHY EESH A2 2 JUAAYUS &
£4 | 25t Of SS9l 7|SAHE OHER THAAIZ ARl !
O|Ct. CheF 8t F7[ot Hate] 22 S5 Hi2tA 3 I
TE LSS AP We R A=5H 0S50l U
0| C}, O|Me| 22 (bruta)X O|0|X|7t F= L& J

OIIZIPINE CiblEls S2] MRS S5 M2E 4
X% 0|0|X|2 MO|A|ZC. .
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watsto] A4t

2 5}9ith(Inhabitat, 2018).

4Z2RE §Z7A = 7|&A) BE b2

AP o) AL AA A ou) 7} A61A] &

Table 14 Cardiff Water Tower

of Wot= sskAe] Aotz oAz
E ok WA=, wtebd ol B2 S4S

=% =
52 A5 2o nat dd 3 A9 +EFe = Bt
i:—

gt A 23402 A3

2 o]FA 7]E2] B (bruta)?] 7ok

571 (Jagersborg) 2 AP E0R F
= 4

%—.9:3]_01 SHIEL

=

b §A BHoE AgHL 9

SISt B5& A9

3571

olgfo]] & 9Z o= HE T A(penthouse)7F A5l lch o

o2 F7bol7] o HEHSE WAlg el Wi F2A A&7t ARoln Ad

2 RAANE MEA sttt & & Slok. E9] ZF vt 523 AW HSAES 47
B} FAE AUEe R Eojsolal YrkDorte Mandrup,

o olol A% A2 e 440 ol BAZ ¥

1

e = LHE
OZHE /D27 Cardiff Water Tower / Residence
Cardiff, England
Loyn+Co. Architects
1898/2006/ Atz LUHE
AR
(=] ﬁ
a4 -
[yiizn .T.:F
i X l_ . ] ._'_i
g T
D2 1FAY, A, B M E3IX| 2F 4, 84, HAIX| 3F Fd XSS HLU
i 3 FM A2 3Tt ElES EAastcty| 2l FIHO| A
=4 oy 2R TEHE Hote dYS MESIACt. T ¥€e A
— SE7S2 ST AUY 252 SAGHE &
al 0] Ofd £WOR F5IM HIX[GIH T EYSH B3 [
SAL/CHH]| X SUez F HES HESIUL I
Table 15 Public Folly Water Tower
e T= LiE
OZ2HE /D27 Public Folly Water Tower / Cultural
ESVN| Henyang, China
Fat META-Project
A / MM A ) R 1957 /2012 / ¥ LA
AREI .
© ©
Aop
e 3 1
D2 1F AL MY 2 M ESIX] 2F Y4, £4 53X 3F A XS5 HUH
i 3¢ M 42 S RS Fastcty| fls FHHO A o
£4 o ER TEHE Hote UYS MESIACt. TA ¥Ho
™= SEUE2 8HY MY 252 SAolE
al /0] Ot SO F5M HhX|5I T EYst B3
EAL/CHH| A SUC2 = A=S HESIALL 2
4) 7F Z(Cardiff) S5 S TR2AEE 7|& G099 FHE BAlsto] AZA7 FeollAe= oo AYd
eI AT A2 WAS A vlie FRE Attt oA 2 P2 AEstn ek 2
= %* 5 Yk 57k o]l AR WiAE F5EY AW $HA O uiXAZTE B3 A2 A9 A4
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o131z Auet FeiE AGstg ot 71E] Sl FET BRAR AFFE AAH g PEeH 7
SlHA AFRES Haslsto =z e Fol et sielel 238 25kl 9lthLoyn+Co Architects,
2019).

5) %= 2 YA (Liaoning)oll $AIst HE Z2] F5% (Public Folly Water Tower)} = 11l sfjet
A 1102 37 AY9E& EF vh-2E(Blue Mountain) —,—74 A2 QAstHA A AYH At o] charchdaily,
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Table 16 Summery of Case Studies

B sy T 54
Z2 ¥/ 4 omE 4
13 e
5 ? 27 WAE, oA, o 7|7 8| NARO| AIBHE
3 T/ B 8 (MR EH) WY
25 LME, oA, O Rpotxhzol 92 9Igt wel
Toh/ee A (ZYMB) B (ring of light)
R =R =TV ATt Ml ofo|X| 17
Yg/e2 32 (2
2 77 NS/ KB REEY)  AAAE 9Y 98K oA
HY ohHICH=)
MY DNE,  RE O MO(XY)  JIE RIS M TE, Lo
221/ HHI(ZS) et ot
H
S5 IS/ NF MO(EY) AERS 150l E2l9t
=He oz
T —=
il 59 MANS,  ME  OEI(ME) 93zl yest
A ToH/2E WR(EE)  LSBH
59 DU HH NE OH(ME)  QRBl Lwat
WRH(EH)  2EE o
z 59 IS, 9N, BAGZY) 2| 7Y
& We/SE 7E  OEI(MR) 2Rk 23
59 INS oA SAEY) 22 20jS, 2N
L1 sl Aty
(W2, EF) AR B ofs
JEA BEM PR HO| RIIRT RUS Aot WA
(ZH7E)  HEA B2
7 BHEE GA BAEE) 14T 37 EH Y
ohBICh=)
MY DAE/H ME, O REEEPTEESINE
A IR
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