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ABSTRACT KEYWORD

Purpose: This study examines how parametric design was employed to achieve environmental performance in T2 ES] 4|
. o . . . v
the recladding of an occupied high-rise, using the Hanwha Headquarters renovation by UNStudio as a case study. 2[;})% El 2ald
It addresses a gap in current literature: adaptive-facade research centers on dynamic systems and self-shading apo| ZWRPO"
studies on new-build massing, while the parametric application of orientation-based geometry to recladding = sigf 2}=H35}
remains underexamined. The study interprets the reported performance rather than independently verifying it.
Method: Drawing on interviews and technical accounts published by the design and engineering teams, the study ~ Parametric Design
. . . . . Facade Recladding

reconstructs the parametric process behind the renovation (Seoul, 2013~2019). It examines how parametric tools .

o ; . ; ’ o Environmental Performance
resolved four conflicting constraints-structural retention, orientation-based performance, module standardization,  Orientation-Based Self-Shading
and construction in an occupied building-and compares the realised approach against alternatives through  Static Shape Differentiation
counterfactual reasoning. As no controlled quantitative baseline can be reconstructed from the available sources,
this comparison is qualitative. Result: A facade of 54 module types across 239 configurations accompanies a -
reported 39.6% cut in predicted annual operational energy and 71% avoided embodied carbon versus new ~ Received May 22, 2026

. . . . i Final revision received Jul. 12, 2026
construction; these figures reflect the whole-building recladding, not the contribution of any single component. The .- epted Jul. 16, 2026
orientation-differentiated capping types and their parametric distribution simultaneously serve solar shading,
daylighting, and BIPV mounting (~100kWp, ~3% of demand). By extending self-shading from the massing level to
the module level, the study presents parametric design as a practical method for resolving multi-variable constraints

in existing high-rises.
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Table 1. Recladding constraints and parametric responses

Recladding constraint Parametric response

Structural constraints

Fixed existing geometry as parameter inputs

Orientation-branched rules

Conflicting orientation targets L
g B in single model

Many variants from

Diversity vs. Standardisation .
few generative rules

Unique-numbering

Precision under occupancy for component tracking

DYNAMIC

Adaptive Facade Studies Dynamic Retrofit

[3] Tabadkani et al. (2021)
[4] Kim & Clayton (2020)

sparse case / researc!

area

Dynamic-respanse typology Multiple barriers [8]

NEW-BUILD
ONIJay103y

Self-Shading Envelope THIS STUDY
Parametric Recladding
+ Self-Shading + BIPV
UNStudio Hanwha HOQ
(Academic Gap)

[5] Capeluto (2003)
Mass-form generation

(new-build only)

STATIC

Fig. 1. Literature map and research position (diagram by the author)
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Table 2. Research methodology framework

Stage Content Sources

1. Methodological
Reconstruction

Reconstruct parametric process

. 9~11
from primary sources [ ]

Interpret energy, BIPV, and
embodied-carbon data as
methodological outcomes

2. Performance

~11
Interpretation (o-11]

Analyse decision structure;
counterfactual reasoning
against alternatives

3. Counterfactual

Comparison [2.3,58]

3

l‘
=\.'=
HT
o

Rl )
X

O

=
o rat
I
Ao
LoH
[ ol ofm

o >,
ri%énsh

A

o

3:

2 oz o=
2 Seke AA Al Aolw], 2
RANE AR A 9 AEA 7 e,
24l B A5 AT 51
A 88 A2 A4Sk 2, 1
ATASH olele
GGk et 2 A7 B
8% ¢ ohiak w0g g3
2o] PolA] sHAsH Akl A1 A
Bz 74

T

E

4T ox

lo i > orr
ox

=
>,

oH

rE
olr }m (TS

ox |o
H.I]ﬂl o4

rr

¥ (Counterfactual Comparison)+= &

DAY 4 YUW e 25

11| w9] &-7] %3 A SH(Table 4.
]/\'1 A A k.

=

4, Al 24: et2l HQ DAL= 2|i-tj|o]d

41 =Z2AE H|F

s HQE 19604901 34
57,888m?8] A&
BRI
TH11]. 201349 =A Z]Eﬂ
W 24lo] 27 #io] o]
Aok 270] S)9ltt.

S|
S|

)

w
A7t s 99
AL Azsle] 2017
Ao, g vl 719

OHIY &R 722 T A1E F19 715 0248 1
H2 BEse 72 AH10]0] ZASETE @ thA] 9172 QI
of 49 R QAL ol TFEIY A 8 Al 2AI% EA

290 4 G B6f hgslol glont, 5% 9 Ao
el 194 570 1 i 91 e

r

(©2026. Korea Institute of Ecological Architecture and Environment all rights reserved.

Fig. 2. Hanwha HQ During Facade Reconstruction (left) and After

Completion (right) (photo: © Rohspace, courtesy of UNStudio)
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Fig. 3. Parent—child module hierarchy diagram (source: UNStudio)

Fig. 4. Orientation-based capping depth: North vs. South Facade
(source: UNStudio)
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Table 3. Reported and predicted environmental performance: Before
and after recladding

Item Before After Change Basis Source
Annual 401.5 242.4 Whole bldg,
energy kWh/m® | kWh/m? —396% projected 1
Typical floor
Heating - - -36% Vvs. [10]
pre-renovation
Typical floor
Lighting - - >-26% vs. [10]
pre-renovation
BIPV ~100kWp Facade+
capacity ) (3% ) roof PV [10]
demand)
BIPV ~800 Reported
Yield ) kWh/m? ) supply 1
Embodied ) =71% vs. i LCA vs [10]
carbon new build new build
Transparency | Low 55% - Facade [9]
transparency
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Table 4. Counterfactual comparison of Facade approaches

Approach Recladding Occupied construction | Multi-orient adaptation | O&M BIPV BASIS
(D Dynamic adaptive Struc;tnulr)ioizﬂﬂict; (MovlglzdpMS) Yes; complex controls (s?;sgo}is) Sse};/)s i:lnte [8]
(@ New-build mass (maslj/?lxe d) New build only Mass geometry (s];:t\it) Mass slope [5]
@ Static minimal capping Applicable Suitable ( f:;m;;is) (sI;;)t‘;Z) Limited Inferr[j((i)]from
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Fig. 5. BIPV Integrated Facade (photo:

UNStudio)
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