" BETY e Schweizerische Eid haft =
SRS R TR RR R ¢icmsnm  IBEWRRR O U Giinalrrt antep
Building a climate-neutral future together EEA & & G R Confederazione Svizzera ro ang

Swiss Resource Ce a
Confederaziun svizra skat @

‘, — [ - o od - ’-~ >
{ fl
4"" ~ -~
i 0 [N S N J - 2
i [ > » { yy
g U .
¥ ™
&Y - RN 1‘- ey,
\\’\ .. e & TELE
"~ o qﬂ
e - \ s
w-o-'--u\. e yTTV YT BRI LY
or or ool P ;s V%
e TN 1587 MR ’ iV R
' 1 el § . - v
{ ' "\
- {r b § " | i
LA =1 Y | —

P o . . I
) b, " A —-h':x N .
o .0 e = T T

PRBHRNT R FRRAENRE: BAMK

The Sino-Swiss Zero-Emission Building Project Capacity Building: The Nanjing University Model
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Low-carbon Building Capacity Building: Goals and Approaches
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GOALS

o To disseminate the concept of low-carbon building design.

o To promote building carbon emission assessment methods and
low-carbon construction technologies.

o To explore a design capability training model aimed at carbon
reduction.

APPROACHES

Using individual building design as the vehicle, the program examines
site environment shaping, response to usage demands, optimization of
structural materials, and enhancement of building performance. It
explores how design can achieve efficient integration, with a focus on
the active incorporation of carbon reduction strategies into
architectural forms. Through the detailed joint design of existing
lightweight construction systems, the study aims to enhance both
construction efficiency and sustainable performance.
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Interplay of Building Clusters

Climate Interface Management
Innovation in Construction Techniques
Adaptation of Operational Models
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The Model for Sino-Swiss Collaboration in Low-carbon Building Capacity Building
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Teaching Plan for the Low-carbon Building Design Workshop

H#A/Date I 9:00 ~12:00 14:30 ~17:30 | 19:00 ~21:00 (on-line lectures)
Mon. 47 T{EHFE Workshop Opening
MBENE (REH. =) Project Introduction (Wu Jiawei, Li Qian)
BrEx 1: izt Phase 1: Site Dr. André Ullal: Low-Carbon Design
MSEEE (TH) Microclimate Strategy: Constellation (Li Yin) ®itHS Design Tutorial and Lightweight Construction
-t + Urban Design ERST SRR
o  FEIIFEFMEBEXEK « Surrounding Environment and Strategic Thinking
o MEE * Microclimate
o EKFNERE « Permeability and Transpiration
Tue. 48 . ) i WiTHS: André  Design Tutorial: André Ullal
T .
SIS Design Tutorial Ullal (% F) (on-iine)
Wed. 49 BEX 2: 5857 Phase 2: Boundary
BRLRNS®EAT (FH) Architectural Boundary and Climate (Li Yin) . .
. e S BB EE Design Tutorial: Prof. Fu
o SREEMRX « Climate Buffer Zone Xiao
o MEKX « Shadow Area
e Boxin Box « Box in Box
Thur. 4.10 e . . B Prof. Dr. Andri Gerber: Circular
— . . ®itH#S: André  Design Tutorial: André Ullal .
®itHS Design Tutorial Ullal (.10 (online) Construction
i R
Mon. 414 PBiEx3: & Phase 3: Construction Barbara Buser: Reuse in Switzerland: 2
MERITRRESY (TR) Constructional Design and Low-carbon . . . Pilot Projects by baubiiro in situ
Building Materi o RIS Design Tutorial . . :
g Materials (Li Yin) Wt EFAKE: REGRESEFAN
24 E
Tue. 415 . . . ®it#S: Barbara Design Tutorial: Barbara
RitHS Design Tutorial Buser (%) Buser (on-line)
Wed. 416 BEX4: 58 Phase 4: Operation
EERAETHIR: EEH®HEK (TH) Design from an Operational Perspective (Li Yin)
e Klee #MMBRIEZ BREBNR? « Klee Mechanical Ventilation or Natural Ventilation?
o BITBURTIEE IR + Design Data and Operational Data GHHAS B Design Tutorial: Prof. Fu
o MAIBEASESISHAAIR « User Habits (Spatially Influenced User Behavior) L . Xiao
e Bregenz Museum fiE E iR « Operational Data of Bregenz Museum
o HEAH * Night Cooling
Fri. 418 Prof. Adrian Altenburger:
RIHEHE: Barbara . _ o
BitHES Design Tutorial Buser and Roland Design Review: Barbara Buser Interdisciplinary for Zero-Carbon

Stulz (%.t)

and Roland Stulz (on-line)

Buildings
PHRERNEFREEZ
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Low-Carbon Construction On-line Lecture Series

HEREAES (SDC) hHMEHENME X BMRLERS A WS MR B B A E R R [Low-carbonf‘ Lecture Series ILuw~(avbon Construction Lecture Series Ilow-cuvbon Construction Lecture Series
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Workshop Development

STRUCTURE
TEAM 1

SITE
AND
PROGRAMME

TEAM 2

ENVELOPE
TEAM 3

DAY 01

Mon. 07/04

. The ancient pontoon bridge has
long served as a vilal link between the
two riverbanks. However. there is now a
- noticeable disparity in spatial vitality across

* the two sides, with the project site further
challenged by outdated facilities. It is
recommended that the design incorporarc
experiential commerce and art-driven
placemaking

NS

Site & Context: Microclimatic Strategy
Site analysis begins with the microclimatic perspective
The layout of adjacent buildings directly impacts the site's wind
environment. This impact is regulated through deliberate site
strategy.
\ |

Key Considerations in Container Design
The design is developed based on a
container structural system. In broad terms,
container architecture is defined as modular,
lightweight prefabricated construction that

\\ulihzes similar materials.
-

7 10w Caroor Gonstruction Locture sario:

mom om RO W OE
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DAY 02 DAY

Tue. 08/04 Wed.

The design strategy, rooted in structural principles, leverages the
containers' inherent strength to cantilever them from a vertical core
axis, framing views toward the Gan River and the Canal Park

Purk
|

The design presents an intention of
cantilevered containers that respond to different
view corridors. While the vertical juxtaposition
demonstrates structural possibility, the treatment
of connections between containers demands

T deeper consideration.

Both schemes, driven by site context,
focus on guiding pedestrian flow and creating
T nodal spaces.

The design addresses visilor circulation by guiding their
paths, pauses, and decision points. Spatial strategy extends
boyond building massing to encompass human-scale ground
elements, including platform levels, paving materials, and the
integration of hard and soft surfaces.

THE CONSTRUCTION HATERIAL PYRAMID

Embodied Carbon and Material Selection

The "Building Malerials Pyramid” provides a holistic
understanding, enabling a systematic comparison of
materials based on performance and environmental

\_impact to inform selection logie,
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tructural principles, leverages the
rtilever them from a vertical core
River and the Canal Park

TEEFFE Workshop Development

DAY 03

Wed. 09/04

k

Difficulties in resolving angled
junctions between volumes within
the initial oblique structural
framework prompted a shift to an
orthogonal system for the detailed

. \\1\4

focus on guiding pedestrian flow and creating

design phase.

The design presents an intention of
cantilevered containers that respond to different
view corridors. While the vertical juxtaposition
demonstrates structural possibility. the treatment
of conneclions belween contziners demands
deeper consideration,

Both schemes, driven by site context,

v nodal spaces.
The design approaches the massing as a product,
where shading and canopy functions are derived
from the container's own form by introducing a
concept of folded components.
y quiding their

rategy extends
n-scale ground
sterials, and the

V 4

Embodied Carbon and Material Selection

The “Building Malerials Pyramid” provides a holistic
understanding, enabling a systematic comparison of
materials based on performance and environmental

\__impact 1o inform selection logic p.
~ _

Thur. 10/04

‘ DAY 04

The conceptual and structural analog
of the container as a “giant beam’ is feasible.
Nevertheless, the challenges posed by large
rotational movements at the corners must be
addressed.

series of courtyard nodes. Upon entering
through the main entrance node, one
experiences a continuous spatial sequence,
progressing from the secondary entrance to
the plaza node

The design creates a dedicated enclosure
for viewing the canal. The ground floor
accommodates tables, chairs, and planters,
while the second level forms a viewing frame.
This massing composition also echoes the
existing containers to the north, forming a

CONCEPT: Facade or Ground or Rool 2

7S TE? Hit? ER

Lo g &

L

The ground-floor massing encloses a

cohesive space that encourages lingering

DAY
Fri. 1

An assessment concluded that the structural integrity of the
cut containers was inadequate for construction. This necessitates
the addition of structural columns, with appropriate reinforcement

methods to be selected as needed

Volume Basic structure

Low-Carbon Canstruction Lectare Series

E oW R E R 3 ¥ E
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IRCULAR CONSTRUCTION 100«
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Advanced structure

From the third-
overlook the easte
volume also serve
from the park's th

visitors into the site

The design employs environmental simulati
extreme and seasonal conditions Lo critically dele
HVAC solutions, while leveraging Lhe inherent sin
of container stacking for structural efficiency.
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r 04 DAY 05 DAY 06 DAY

10/04 Fri. 11/04 Mon. 14/04 Tue.
types of fondations .

An assessment concluded that the structural integrity of the
cut containers was inadequate for construction. This necessitates
the addition of structural columns, with appropriate reinforcement

The overall structural design is finalized by S e

methods to be selected as needed integrating reinforcement strategies tailored conlainer is self-supporting, eliminaling Lhe need Through the lens of disassembly.
: for an additional cantilevered structure, which J :
Volume Basic structure Advanced structure to the specific scheme would require more materials, increase cost. and be the design focuses on the

detachable construction of the
container building envelope.

unnecessary for a small-scale container project

between the upper and lower levels, a gap that
reveals Lheir slruclural separalion.

‘ The containers can be stacked with a void

[ S

20r massing encloses a

3 nodes. Upon entering
n entrance ncde, one
inuous spatial sequence,
e secondary entrance to

tes a dedicated enclosure
anal. The ground floor
sles, chairs, and planters,
sel forms a viewing frame.

g OMMERCIAL

osition also echoes the . » : C R - Vi 4 \ ‘ N /
to the north, forming a ’ OUTDOSgRgElSPLAV / SR . N . \ﬂ'

encourages lingering.

Based on preliminary scheme comparisons and
further site analysis, it has been determined that the
site requires an iconic tower to serve as a landmark for

From the third-floor massing, users can attracting pedestrian flow.

overlook the eastern Canal Park. This same
volume also serves as a visual focal point
from the park's theater, thereby attracting

I nr nnoi | visitors into the site

twith? TR

R 1Y

Low-Carbon Construction Lecture S

Interior Insulation Construction  Exterior Insulation Const

] %

conmsseoiss

{

ceing

Sl

[REUSE IN SWITZERLAND - 2 PILOT 1404
[PROJECTS BY BAUBURO INSITU | 7o0s200ets v

Detachable Envelope Construction

a0 sy i

5 The design employs environmental simulation for
o B s extreme and seasonal condilions Lo critically delermine
e - HVAC solulions, while leveraging Lhe inherent simplicily

Based on the principles of detachable design, a reasonable ™ |

minimum unit must be defined to address new challenges.

Taking the support-remove window as an cxample, the most
logical minimum unit should be the window itself. rather than its

of container stacking for structural efficiency. individual components
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14/04 Tue. 15/04 Wed. 16/04 Thur.

( 06 | DAY 07 DAY 08 DAY

Stacking is the simplest method, as eactl
conlainer is self-supporling. eliminaling Lhe need Through the lens of disassembly
for an additional canlilevered structure, which he 6 fi h

would require more materials, increase cost. and be the design focuses on the
unnecessary for a small-scale container project detachable construction of the
container building envelope

The timber deck design received positive foedback
from the two professors for its versatile functionality
that sccommodates both seating and circulation

The containers can be stacked with a vaid
between the upper and lower levels, a gap that
reveals (heir stiuclural separation.

Based on preliminary scheme comparisons and
further site analysis, it has been determined that the

: A e
site requires an iconic tower to serve as a landmark for - R -6
I~ attracting pedestrian flow. P . - . — e

jg interior aim penel

i

Camasioonss

The photovoltaic panels on the container roof are designed
at a specific tilt angle to balance power generation efficiency
with roof integration. For the rotating door in the second-level
volume's facade, the design segments the elevation and enables
the divided panels to pivot open around a vertical axis.

I

I

o

[ 2 B /‘C‘:‘QUE;NGM The container units should be designed with independent
climate boundaries. Lightweight construction, when combined with
reflective surfaces and thermal mass for cooling, is well-suited for
A [AVaAYAVa Ve Ul hot climates. For humid environment control, dedicated research on

dehumidification should be conducted.

Detachable Envelope Construction
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DAY 09

Thur. 17/04

DAY 10

Fri. 18/04

We concur with the separation of the
climate-control envelope and sun-shading
components to address air loakage issucs
associated with large pivor windows. Additionally,
the second-floor rotating windows can positively
influence the architectural space by enhancing
natural ventilation, daylighting, and facade
arliculation.

He pointed out the inherent contradiction
between “prefabrication” and “rooftop planting.
stating that this conflict must be resolved through
integrated design. Regarding dehumidification,
he emphasized that subscquent dotailed design
phases will require a carcful balance betwoen
active and passive approaches.
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To ensure the photovoltaic Blan-dom SRS
panel layout aligns with practical | sass sessss ue sasmec &
usage requirements, We |smw mows | © | w  wovss
conducted a field survey on Jinyin
Street near Nanjing University's =
Gulou Campus. The study focused | ... m_mm‘ 2| semne

a1 mm TR

on identifying the electricity | o e 2w AR & Supplement the low
consumption patterns of 30-40 | . L. . . — = carbor\pfﬂatsma\s table by
square meter container shops | ,u sowws | + | @ ez referencing Swiss standards
across different seasons and times |-, S i to compare the advantages Y ERIEEY
of the day, as well as their actual T all T — S and disadvantages of different
monthly electricity expenses ) [ materials. An analysis of the
moMER  osw | —| m  wme moe carbon balance period should
=waRAn e m | m | wn | m | wm | wm | m | sk | s | vk | gw also be conducted, 2o
E6A-8A): MBS, RERSIOEISRRME, i iR BPT R AP arE e
SRR SRR, BT R, i [ [en [om | [ [ [ [ g
AmsamE . A 2 ] Preliminary material selections m
e Based on the defined positions and opening angles of the door leaves, . [ \Y\\ were made based on thermal L
] and by integrating a previous design iteration, we ha\/_e advanced the -./\% i performance, carbon emissions,
N e photovoltaic panel layout design. This process specifically involves two key. A ) and functional effectiveness.
bideaipaiad stages: panel selection and compliance with relevant regulations. =

From an energy consumplion BPER: EROABKIRTASESETER, SN I

perspective, low-carbon strategies  [EAS niaSsinE, wRic

considering the operational phase
can be developed. Starting from
the usc of operable building
components, a supporting manual
can be produced 1o explain how to
minimize energy consumption,

AL, AN NTTRPBRETRERAR, —XOETEEARDA
KpaFRIES,

EETUSmAMIEL, SN TR0
SUESFEATERA

S (<R B BT i <IESESA
FRREASSErA, Wi d: 10517 Sk

When using Grasshopper for
simulations, it is crucial to critically
assess the reliability of the results. It
is advisable Lo begin with @ simple
room, such as an individual bay, to
run initial calculations for verifying

the accuracy of the simulation

smes oo <
TR AR 10T .

Formal exploration
should be conducted to
investigale integraling
photovoltaic panels into
shading elements and
handrails.

The design should fully
incorporate the existing building
foundations on site, aiming to
i preserve the original footings
’ and maintain the volumetric

— relationship with the street

In terms of structure and wow o= B R A W B
construction, a conventional steel
structural system will be adopted,
with external insulation serving as
the building envelope. To control
construction costs, standardized
prefabricated components should be
prioritized for the window removal
and installation elements.

STUDIO REUSE

of Recycling

Building upon the previously
refined design for the removable
components, a double-skin
strategy is adopted to address the
building envelope's performance.
Semi-transparent polycarbonate

Regarding the study of photovoltaic panel
2301 installation methods, detailed construction drawings
705007 G5 were developed based on commonly available
mounting bracket components, with an effort to

panels are combined with
corrugated steel sheets to
balance the needs of visual
transparency and solar shading

ISTAN
REDISCOVERED

integrate rooftop shading functions.
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Select Sun Vectors

Donwload EPW
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Supplement the low-
carbon materials table by

referencing Swiss standards i
1o compare the advantages IERI%AN

perfoermance, carbon emissions,
and functional effectiveness.

3

K
H

and disadvantages of different
materials. An analysis of the
carbon balance period should
also be conducted. e

i

Solar Rights Envelope

——— Preliminary material selections
were made based on thermal

Suroendng
snes

roud
e

Formal exploration
should be conducted to
invesligale inlegraling
photovoltaic panels into
shading elements and
handrails.

The design should fully
incorporate the existing building
foundations on site, aiming to
preserve the original footings
and maintain the volumetric
relationship with the street

STUDIO REUSE

of Recycling
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Utilizing Grasshopper components, a simulation was
conducted to calculate the solar radiation received by
the photovoltaic panels. This data was then integrated
with prior research to perform an electricity balance
calculation, verifying the proportion of electrical appliance
consumption that can be offset by the PV system'’s power

generation under the proposed layout.

N SVER

SFERNNN
GO ).
éx*:“w

A climate buffer zone will be

added to the southern fagade,
serving as balconies for the
second-floor independent offices.
Horizontally sliding doors will be
specified in the construction for
this purpose.

The Grasshopper definition
can be optimized to streamline
the computational process,
enabling direct oulpul of LoLal
annual solar radiation data for
both daytime and nighttime
periods.

The design should be considered «
from a larger urban scale. The current
scheme does not place sufficient
emphasis on the main square, and the
subdivision of the sitc into too many.
small plazas disrupts the management
ot overall pedestrian flow. It would be
beneficial to integrate the entrance
plazas into a cohesive whole and use
color coding of archilectural volumes
10 signify the degree of public access
within the spaces.
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The design should eve
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ypper components, a simulation was
late the solar radiation received by
inels. This data was then integrated
1 to perform an electricity balance
the proportion of electrical appliance
n be offset by the PV system's power
2 proposed layout

The Grasshopper definition
can be optimized to streamline
the computational process,
enabling direct oulpul of Lolal
annual solar radiation data for
both daytime and nighttime
periods

The design should be considered” .
from a larger urban scale. The current.
scheme does not place sufficient
emphasis on the main square, and the
subdivision of the site into too many.
small plazas disrupts the management
of overall pedestrian flow. It would be
beneficial to integrate the entrance
plazas into a cohesive whole and use
color coding of architectural volumes
o signify the degree of public access
within the spaces.
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The design should cvaluate
whether the individual balconies for
each office should be articulated
as separate volumetric elements
rather than as a continuous
strip, while integrating shading
considerations into the overall
design development.
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Following the finalization
of the container door leaf
operation mechanism, solar
radiation simulations were
conducted for the shading
components at various
opening angles to provide
data-driven support for
determining the optimal
shading configuration.

Regarding the design
of shading for the café and
additional components for
the office balconies, fixed
corrugated panels were
ultimately selected based
on project constraints. Their
angles were determined
according to the results of
the energy simulation.
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= a Following a site survey
665kg COPe/t 1180k CO2eA the structure will be

6 e v gy D s v Sy Do disassembled, realigned
0.105kgkWwh oil-eq 021 4kghwh oil-eq thoroughly derusled

and refinished.

The window frames will
be repaired, followed
by the replacement of
rollers and seals. The
glass will be polished and
subsequently reinstalled

e
2500kg COZe/t ZSDDkg COZ&/(

0.078kgkWh oil-eq O 028kgkwh OH eq




e

e
s

THEEA

$# Workshop Development

ZaOkg conert

0013kgkWh oil-oq

200kg COZe/L
Treatren Cregy ©

0672kgkWh ail-eq

665kg CO?(‘/I

0.105kglewh oil-eq

2500kg CDZe/t
o1 nergy e

0.07BkgkWh oileq

i

20kg CO2e/t

665kg COZE/L

0105kglWh ol-eq

1150kg CO2ert

0.214kgkWh ol- eq

2500kg COZe/t

0.038KkgkWh oi-eq

cer
; 2310kg COZe/t

0.028kgkwh oil-eq

o
2365kg CO2e/t

asts Tisaiman: Cre

Following a site survey,
the structure will be
disassembled, realigned,
thoroughly derusted,
and refinished,

The window frames will
be repaired, followed
by the replacement of
rollers and seals. The
glass will be polished and
subsequently reinstalled
for reuse,
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Disassemble the structure
completaly and replace
all hardware componenls
This approach reduces
both renovation costs and
carbon emissions.

The disassembled rollers
and seals are fo be reused
in conjunclion with other
recycled materials.

Results per Life Cycle Stage, ilemized by Division

The slanted shading panels effectively
block solar radiation, while the
vertically siiding windows help create
an open and inviting space for visitors
to rest.

The rotaling door leaves, construcled
from polycarbonate panels, generate
softly diffused light within the interior.
When fully opened. they create a
scamloss open space.

The integration of shading louvers with
sliding glass doors sorves to black westorn
solar exposure while maintaining interior
ventilaton and natural lighting

Angles are bolled Lo other components,
allowing the structure to be disassernbled
into individual parts for reuse after the
building’s service life.
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Construction Phase Scenario

The prefabricated components for the container units are
manufactured off-site and then transported locally. Their

assembly will employ local labor, generating supplemental
economic benefits for the rural community.

'
=
Initial Operational Phase

The building primarily accommodates functions such as

a marketplace, indoor activity rooms, a children's reading
room, and offices, maintaining the complete program as
originally conceived in the design.

Scenario After 5 Years of Use

Following the deterioration of select building envelope
components, they will be dismantled and replaced. The
climate boundary on the ground floor will be eliminated,
and the overhanging section on the second floor will be
removed to enlarge the terrace area

Scenario After 10 Years of Use

The hot and humid climate of Ganzhou has accelerated
the deterioration of ground-floor building components,
prompting a full opening of the ground level. On

the second floor, the interior sections will undergo
comprehensive waterproofing renewal to ensure sustained
weather resistance.
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Summary
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The knowledge system for low-carbon pathways is complex and

transcends the confines of traditional architectural education.
Urban renewal should place climate neutrality at its core, driving
systematic innovation in architectural education.

Achieving low-carbon goals necessitates a collaborative approach

built on interdisciplinary and international cooperation.
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Sino-Swiss Low-carbon Construction Capacity Building: Future Perspectives
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CULTIVATING LOW-CARBON PRACTITIONERS FOR CHINA'S URBAN RENEWAL
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GLOBAL CONSENSUS: CARBON REDUCTION AS URBAN IMPERATIVE

CRITICAL GAP: DISCONNECTED LOW-CARBON KNOWLEDGE

COURSE VISION: BUILDING A TRANSNATIONAL KNOWLEDGE SYSTEM
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https://arch.nju.edu.cn/



