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Research Background
KnitWing 1.0 is a 3d-knitted prototype of an external sunshade for building facades. It contributes
to the fields of material and fabrication innovation; and design for decarbonisation.

Retrofitting existing buildings to increase their performance and prevent demolition is vital for
meeting Paris Agreement climate goals. This research asks: can 3d-knitted shading elements
enable more buildings to be retained?

Research Contribution

KnitWing 1.0 demonstrates the potential of 3d-knitting to produce functionally graded textiles
within bio-composite sunshading elements. These elements are particularly suitable for re-
skinning existing buildings, as many older structures rely on air-conditioning to manage excessive
heat gain and cannot support the weight of conventional shading systems. Bio-composite textiles
offer lightweight solutions that also enable actuation, allowing sunshades to open and close. This
dynamic capability helps to balance heat gain, daylighting, and views according to seasonal and
diurnal changes, improving building performance.

3D knitting allows for precise customization of shading elements’ density, translucency, and
structural integrity, tailoring them to specific locations. This method is material-efficient, scalable
and facilitates localized production. The research contributes to decarbonising construction
through a novel approach to facade design that combines aesthetic value with environmental
benefits, reducing the need for demolition.

Significance

The research contributes to decarbonizing construction through a novel approach to facade
design that combines aesthetic value with environmental benefits, reducing the need for
demolition.

Supported by the UTS Research Office and the Alistair Swayn Foundation, KnitWing 1.0 was
exhibited in "Second Skin" at the Art and Design Canberra Festival 2024.
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SECOND SKIN EXHIBTION

ALISTAIR SWAYNE FOUNDATION AND THE UNIVERSITY OF CANBERRA

*aka FLAXWING

SECO

Exploring bioclimatic wrapping
for climate-resilient housing
in Australia

VENUE MAP

[1] facade model
| [2] facade visualisation
[3]1 1:1 flaxwing prototype
[4] mock ups & material samples
[5] looping production footage & visualisations
[6] interior visualisation
[711:1 flaxwing moulds
[8] 1:1 knitted flax matrix

8 NOVEMBER 17h00-18h30
13 NOVEMBER 17h00-18h30

UC LODGE GALLERY SPACE
20 PANTOWARA STREET
UNIVERSITY OF CANBERRA
BRUCE

8 NOV + 13 NOV 24
5-6.30pm
UC Lodge Gallery Space

University of Canberra, Bruce Campus
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y .

ERA Optimisation Results Architectural Project Shirley Tam, University of Technology Sydney Sam Tomkins, University of Canberra 3D-Knitted External Sunshade Prototype

Tran Dang Tran Dang, University of Technology Sydney

PROJECT TITLE



DESIGN ARTEFACTS
SHIMA-SEIKI APEX 3D-KNITTING SOFTWARE — 3D-KNIT PATTERNS

Dave Pigram Screengrabs APEX 1 Knitting Software Original Creative Work Dave Pigram, University of Technology Sydney lain Maxwell, Universit; Canberra KnitWing 1.0
ERA Shirley T Architectural Project Shirley Tam, University of Technology Sydney Sam Tomkins, University of Canberra 3D-Knitted External Sunshade Prototype
Tran Dang, University of Technology Sydney

NTRO DOCUMENTATION G T PROJECT TITLE




DESIGN ARTEFACTS
SHIMA-SEIKI APEX 3D-KNITTING SOFTWARE — 3D-KNIT PATTERNS
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Dave Pigram 3D-Knitting Process and Outcome Original Creative Work Dave Pigram, University of Technology Sydney lain Maxwell, University of Canberra KnitWing 1.0
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RETROFIT SCENARIO
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Dave Pigram Retrofit Scenario Renders Original Creative Work Dave Pigram, University of Technology Sydney lain Maxwell, University of Canberra KnitWing 1.0
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FACADE ELEVATION

000001 e o e
mmnm W“WLgﬂHWiM|WMWHMM Jﬂ.WHW“WWJ“ WWWMIW W_;;j%,ﬂwm mme
; ;ll A B AN BN ,;gj!. 4 | U .8 V.1 wu JUB U R B IR R IR)
WMHH,“,WIWMWWJM LU WWHquhMMMM;m )R Wimm;;. w:yﬂ%ﬂmlml

1.

J L “JW L L B L “\Jk MJ ‘LJJ\!, JUJA B % (R R LR )
III,IHL ﬂﬂl@l‘ljﬂ“L ulal I mt |||ﬂ|| ||| II\ ||I| w\lll IIII|| illl\l 0000 lllﬂll Ilﬁl J”\ll ,.. L e
@#@ﬂ Huu MR _ H 1 nwk
Jllﬂll i .8 iii LI ii“lll Iﬂi!' ) uw ). 0.0.0.0.0.¢ !Ilﬁll Jl\iii LU ) lllllllt IHiiii'L IIIWIII
L ﬂg Ml n\ Jﬂ MU‘ \uﬂ %n wn A A J.q |

liiiii\llll | ||I|l||| Eiiﬂ\l |||||I|l ) ’Illillll |.||H|Hiii i ||I|EI|I I JIIE|IL lllii'L’ Ilﬁll Jl\iii JIIII IJI\Eii ||\| ﬁiii. IIIIII IHiiii'L

IIII|||. ‘iiiﬁil LI, II iiiii\llll !IIlllll 1.0, |||H|Hiii | II!IHIII ) § l||5|ll |I| | Ilﬁll Jl‘iii “ ||\| IH IIIIII lHiiii'L

N MJMWLJ'H | - { |
iiiEiHl § IIIIII Jiii . Jllﬂll iii II\ | !II| iiiiﬂllh llllllll ’I|IE||| 1 D09 ’JIEI Jl\iii JIIII\ l\pu , Eiiit ||II|| iiii ),

‘m ' n‘g ‘LU‘I%A?W‘L"J&M i i i | = il Wﬂ‘%JJ‘k
_ m R ||| bl T | Lo [ i i
M ] _IIIWI ||||l||| l _.____.H| JLL D g L I ||||I! )i i |

léﬁ“u ' LJJI LR LR LR
;3' ‘%'—idr‘ "" i ‘* ! | . | i

LU

IIII‘ III 1 | im ] m | []] |
N "I l "l L A, A | algiith, | ' Y I 1 TP [ || TS o [ L S 111118
F— M _ 1 . |
i lain Maxwell, University of Canberra
rley Ta Sam Tomkins, University of Canberra 3D-Kn rne S|

itted External Sunshade




