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ABSTRACT

KEYWORD

Purpose: This study investigates the architectural implementation of national circular economy frameworks &2t 1%

within a university campus as a strategic testbed. Focusing on the ‘Echo’ project at TU Delft, it explores the
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systematic translation of governmental sustainability mandates into physical educational platforms. The research Il ZE

. . . . . . . . = 2A0
defines a future-oriented architectural direction that bridges macro-level environmental goals with micro-level
spatial adaptability. Method: The research adopts a case study approach incorporating comparative analysis and  Circular Architecture

spatial typology frameworks. Grounded in N. J. Habraken’s ‘Support/Infill” and Stewart Brand’s ‘6S Layers,’ the
‘Echo’ building was examined through architectural design records analysis and correlation mapping with campus-

Campus Master Plan
Design for Disassembly (DfD)
Flexible Platform

level sustainability visions. Four integrated dimensions such as energy productivity, resource circularity,

environmental control, and spatial flexibility were analyzed to evaluate the alignment between strategic objectives A CCEPTANCE INFO
and structural execution. Result: The study finds that sustainable architecture achieves optimal performance  Received Apr. 7, 2026

through the synergy of structural reversibility and functional independence. Key mechanisms such as Design for ~ Final revision received Apr. 13, 2026

Disassembly (DfD), dry joints, and plenum floor systems extend the building’s life cycle while fostering social

Accepted Apr. 17,2026

sustainability via agile, user-centered spaces. The research concludes by providing strategic implications for
progressive campus master plans in South Korea. By proposing ‘Korean Circular Architecture Guidelines’
involving typological indexing and material-data-based design, this study supports the transition toward

carbon-neutral and adaptable academic infrastructures.
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Fig. 1. From a linear to a circular economy (source: A circular
economy in the Netherlands by 2050)

= O

olZgt Aol F2 thE= HAUSS YEHE=S] R At
(R-Strategies) = 7|22 2 St} o] 2L D 2H271 A|d 7HA] &
AAA o7 Aoty RE5}7] 98 7AA57] (Refuse), THA] A
5171 (Rethink), &°]7](Reduce)s ¢4z s, zAREs}H]
(Reuse), =2517] (Repair), A8 57| (Refurbish) 5 107FA] A&
HAE 2 7zt o] 5 Fofl A 8] F2(Loop) A H A
S AR 2].

= Aol A s A4 7Hs AADID)= o R A 5 AARESH
(Reuse) 2t E}/\] E7](Remanufacture) 9] 7Hdo] &H-&xo] A&
AFQlol A ] ARA AL 7Hs 5 Sk A Z]selthS).

E3E, 745?—%3 w7 =R Q1Asko] B 2o A

£ 7] 23}= ‘A4 of B(Material Passports)” Al e A-E2] 34 A]
247 o] ‘82 715 2]4=(Detachability Index)’ & =x]3}5te] 74
50| 7714 AA= Aod 4 Sle AE AFTHT]. o]t
ZholEiele AA 7] HARE 17t Q W, &8 150 A
@ 7Fs =S =ol7] AR A A Q] 22 AlAR

2.2. TU Delft 15~ mpAEZ sfo|=atel

TU Delfte] FHm| A B 2040(Campus vision 2040)’ -2 -2
ToPA 22 tek A aets E5 @A v FAsR
AA A olth3]. o] HEAEERH ho| Etele BE A% B A A
oA FZFHoloF & FFA 7 FF IS A6k, 5=
< 1 I rA Y B wEste T oAUAE Aitst
Qo] Bz ezt 7Hs st i o2 Ao Hr, of Ao 7
HYo] He A ke AEE9] W AeliF71oA WA sh= WA g4
(Embodied Carbon)’¢] W& At & Fejo] olct. &, 55 =
Aol BATRH 28, AlE, 28, 183 FA gA A T sk o

4 9= (Carbon Footprint)’% AA SA NN R 12T AL 7

o
il
E

25| Alereha olek, AnHA0 2 oleld B £4 AR £YL A
A1 b5 ] A8, G A £, A5 E FEA9 Y
s, A1 SIS AR gH) AAsh S B RS T e
24842 foks Awd A7 Ack, £, A5 A 02 S 7}
CIERRIN A RS A2 U A =SR] S5

A Sy ) 2 52 A AGA L2 31

£3] TU Delft 7“1‘11& A=
o] glom, 4l

310 O A

o] et

4=
o) /umo}—/

61- /\ 011— /\]/\Eﬂ :l‘"
°] TU Delfto] ufAHE aH 7tolEg}e % F&i HH

m&q



Fig. 2. Phases of a heat network powered by the geothermal well
(ATES HT, MT, LT) (source: Sustainable TU Delft: Vision,
ambition and action plan for a climate university, p.157)
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Fig. 3. The ‘Echo’ bulldlng TU Delft An ‘Evolving Platform for
inter faculty education (source: UNStudio/architectural record)
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Fig. 4. Energy generation via 1,200 solar panels on the rooftop of
the ‘Echo’, TU Delft (source: UNStudio/architectural record)

Fig. 5. Section diagram of the integrated energy system: Energy
generation and seasonal storage through the Aquifer Thermal Energy
Storage (ATES) network (source: UNStudio/architectural record)
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¢ } Parametric structural model

Demountable building system
~ for digital optimistaion

with steel structure

Fig. 6. Diagram of Structural reversibility strategy for dismantling
and reassembly (source: UNStudio/architectural record)

Fig. 7. Structural system and central void with ‘V-walls’ (source:
UNStudio/architectural record)
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Fig. 8. ‘Living Facade’ at ‘Echo’: A parametric skin system aligning
with natural life cycles (source: UNStudio/architectural record)
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Fig. 9. Flexible space configuration of the large lecture hall via
movable wall systems (source: UNStudio/architectural record)

Fig. 10. Integration of two lecture halls into a single large-scale
event hall (source: UNStudio/architectural record)
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