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Abstract

This study delves into the role of biomimicry in architecture, emphasizing its
capacity to foster sustainable and innovative designs that address contempo-
rary environmental and energy challenges. Biomimicry, a design philosophy
rooted in emulating nature’s time-tested strategies, has emerged as a viable
approach to improving resource efficiency, reducing energy consumption, and
creating harmony between the built environment and ecosystems. By drawing
inspiration from the structures, processes, and systems observed in nature, the
biomimetic design approach transcends mere aesthetics, offering functional
solutions to the pressing demands of modern architecture.

The essence of biomimicry lies in its ability to integrate the principles of evo-
lutionarily refined natural systems into architectural practice. Nature has opti-
mized its resources to achieve unparalleled efficiency and resilience through
billions of years of adaptation. For example, termite mounds demonstrate so-
phisticated passive cooling mechanisms that regulate internal temperatures
despite external climatic extremes, while the structural strength of bird bones
has inspired lightweight yet durable architectural frameworks. These natural
models highlight the potential for biomimicry to redefine energy efficiency and
environmental adaptability in architectural projects.

This research employs an analytical approach, combining qualitative content
analysis with case studies, to investigate successful applications of biomimicry
in architecture. One notable example is the Eastgate Centre in Harare, Zimba-
bwe, which mimics the ventilation systems of the termite mounds to maintain
indoor thermal comfort without reliance on conventional air conditioning sys-
tems. This innovation results in significant reductions in energy consumption
and operational costs. Similarly, the Eden Project in Cornwall, UK, incorporates
geodesic dome structures inspired by natural forms, creating energy-efficient
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and aesthetically compelling spaces that support diverse plant ecosystems.

The findings underscore the transformative potential of biomimicry as a tool
for architectural innovation and sustainability. By integrating natural processes
such as passive cooling, water harvesting, and material efficiency, biomimetic
designs can reduce reliance on finite resources and minimize ecological foot-
prints. Unlocking the full potential of biomimicry requires overcoming challeng-
es such as high research and development costs, the complexities of integrating
biological principles into architecture, and the need for interdisciplinary collab-
oration.

One significant barrier is the lack of standardized methodologies and frame-
works for applying biomimicry in architectural practice. Despite the growing
interest in this field, its adoption remains limited due to insufficient under-
standing of its principles, technical limitations in replicating natural systems
accurately, and the scarcity of documented successful examples. Additionally,
interdisciplinary collaboration between architects, biologists, engineers, and
material scientists is crucial yet often underdeveloped, hindering the seamless
integration of biomimetic approaches into mainstream architectural practice.

This study advocates for the expansion of educational initiatives that promote
biomimicry as a core element of architectural training. Interdisciplinary cur-
ricula integrating biology, engineering, and design can foster a deeper under-
standing of natural systems and their applications in the built environment.
Furthermore, investing in research and innovation is essential to overcome
the technical and economic barriers associated with the biomimetic design ap-
proach. Governments, academic institutions, and private sectors must collabo-
rate to fund projects demonstrating the feasibility and benefits of biomimicry
in architecture.

The potential of biomimicry extends beyond environmental sustainability to in-
clude cultural and aesthetic dimensions. By aligning architectural designs with
natural systems, biomimicry fosters a deeper connection between humans
and their surroundings, promoting well-being and ecological awareness. For
instance, biomimetic approaches can inspire urban design strategies incorpo-
rating green spaces, natural ventilation, and renewable energy systems, trans-
forming cities into sustainable and resilient ecosystems.

In conclusion, biomimicry offers a paradigm shift in architectural thinking, mov-
ing away from resource-intensive practices toward regenerative and adaptive
design solutions. This study emphasizes that biomimetic architecture is not
merely a theoretical concept but a practical strategy capable of addressing the
multifaceted challenges of the 21st century. By embracing the lessons embed-
ded in nature, architects can create buildings and urban environments that are
efficient, sustainable, and symbiotic with our planet’s ecosystems.

As the global community confronts the realities of climate change and resource
depletion, biomimicry presents a timely and necessary framework for reimag-
ining the built environment. Its integration into architectural practice demands
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a commitment to innovation, education, and collaboration across disciplines.
The findings of this study highlight the urgent need for a collective effort to
develop and implement biomimetic principles at scale, ensuring that the built
environment contributes to a sustainable and equitable future. By merging sci-
ence, technology, and design, biomimicry can redefine architecture as a field
that not only shapes human habitats but also enriches the natural world.

Keywords: Biomimetic, Sustainable architecture, Design inspired by nature, In-
novation in Architecture
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5. Matthew Parkes’ Hydrological Center for the University of Namibia and the stenocara beetle.

¢ g d‘y u] Lg”i@:? JL“W @I)Jo u&upl@‘ ‘Ls“““'L’ olow t&u.’?m) )l &;3): <l wl) QJSM
.(Redolfi & KHOSHTINAT, 2016) 40 jl o (5 yglaes 5l ol Susguo 3| 458, Sple)] | Stonage o5l Silois (o 1



S 5 e (o e 355 o e b o)
Sedgione Canla )3 0k Clagage 3Shos (g
SRy 33 a5 o 3 dgn 5 (535 ana
3 adlas 390 1) Clagage (nlas slaylid) 5)S0g ol
)15 4 bl sla sl 51, gl (gt b amd o

s yge L8, wdine) ol > paslis baJlie 5l (S
lod o 2g3 (2B AV slod pudaii (gl baal yge .l
b Lo slod Sy wy e 5 sl dany Yo b
i ()l AGS o0 Sl (Sloduzn digrd s cdzyd Y
oo b &S Cal yio sl VY gli) 4y o JUS Lol
Sy Slon 9 03,5 Colan gye 4]y 25 (Slgp dgp b
2SI b a8 Sl ) BLES e Y s a1,
o392V JS5) oghagy 3 St 25 550 b Sl
oile)S g oy bl el )18) ol 5l oS Ll e
3 Og Oleas b oyl .l o edlaiwl Glas b aubs
5 33 ¥l (55,0 a3l iy (Sl Slbtne &
dgi o Cgune baeo b 3l )3 ladil g0 )18, 51 (ole]]
.(Arsalan, 2014: 33)

S obudgize 8y maw o aJE Jb eyl
o b > oS ) S sl S s,
oo bl Ly b iy 55 Loyl el a8 553
Sylid) (ki g (855 Jlod jgp0 alis (] 09 Anlgs
Sy S (o ] 0jon o Lalyi L oriaid Sele]l
3 edigl el Ol (ygade (> CH2 plaasle > ¢ Jle
(e SN S g Sy oSl Ll

VE Y Ol o 8ylods cpgus 893 (S5l teid 3 5 loro dged, doliliad
VO-AViorio0 calgn 1) o3l ST Lioydasen O Sk Pl 350 bislane,d Stoagn Jsol s5lSTy

b Gt Sl sl Bl wjay ol 50 Cunl ¢yl Ko
a8 Sy b wloss sl (sl (slauls 51 ple)
oditine JJE (pl AST Joo5 ) e 79,5 9399 31 (S0
S > sl BB ogy (sS0L (So3d sl Sy )

Arslan, 2014:) .Cul 039 (S)laxe Syl > o8 [SUio
(33

Taw > Sstowogn Srcusgize 3l (S ol
S S5 o & Vgane 3,509y (0] 48 Sl (S
Olizred Cunl (Koo (S5 (b g 39800 2940 (0l
4 g0 Phb gg o 28] g Slay B e
5 Ll Lol s ot gy 5 Ly laclasslo 3ls
e ) 25 oyed & Stortl (gl b LSaislsS]
Sopesn ok Tl & S5 9o ouind s
Sl &l WapptuamwsS] 5 il 5 0l ke
ol Bl Glae 2Lk > plul g edys
Sstogag 4l obaw | (S Olye 4 syl 5l Al
Phb 3 Syl bl 5 ol CMe > sl (20
L sla b isuple] Slgi oo gdaw (pl S 0 wa],3
45k s)lul s (SojglesT Slanl 4 (ol (sl Ll sl
Tolaw Coomr & ES2 g (2l a3 JS )3 ol ol ple]
I3 3929 Sstoragy ol

)Ué)ebw.i’ .‘“ -f
S Bl 5 bl ogos (quwyp 4 ol8) v ;> Wl

6. Nicholas Grimshaw & Partners’ Waterloo International Terminal and the Pangolin

el 5l 48, Splel (6)ls b b olyls et opo Sl 81y (slod i £ S0
(Arslan, 2014) Ssowogn (§)loxe slaylislw Shb isuple! (sl el iCuwsly pguas

AY



AY

VFeY ul...wuL [Pe-3) E)Lo.{b Pgw 5)9.) ‘¢3u,¢.&,¢,w5g,@.a) Aolilad

DOI: 10.22034/rau.2025.2035160.1094

8y b gy 5l ol ) 51,8 eddans (pl ol Caado b Sinlon
5 a5 La) slaai )b adllas &y 5 1S o os pueiy) K
St JS 5l 5 e &S o o0 () lords
Sl @1y eguan lalaze b aad o OS] bk
wind alS ) Canbs e b Ly sws oS s’ sk
S S8 35 (b SlpinagST Cogl g pue i 4 aSh
sl gataus ySE cgehans oyl (6lS (slo Sas 3 S
Al diome Gygo s & ( il 0 pais b &S lixe cp
O Db (oopp SR i Sy ) iS5 s &
ol 1l 5carsS (clojop  Canl (1Kae 3,505,
3PS Syl s (S polidio &y g 35 b e
Jsol bt ol )3 b (S G sl b
Slassyl 5l oolaiwl olge divy slaas iz wile awlibpg
25biS (2hb )3 JalS ooty st g9 bk 9 < plppiod
(Arslan, 2014: 34) .5gé 0
) pais o (Sgssl Slas > Jiaglsisn
WSy jew slalad U ad)S besluy) ¢ bolesle
Blie g azily oo } KK b &S g 0 ()b (sl
e S5 Sl iged (sl S Cosds 1) 0S5
s )00 et Sl Dlge b (55 e 4 Al oo
‘M.Jo O d9>90 L;La::t&)% AgL:Z..o ‘u.g'l.b:dd)% O J.:9.w
ly B plo 4 ol sl 50315 il 381 |y e 1
S0 diols (ylaxe 53 ptmsST 31 AE s o oS
2 Jlie sy ol (o glaail g wlidpg jl Bres
S 0 S 35 395 Ul i (5)luk 4 4l

Redolfi &) Wyl «(yygdo 10 2CH Glass b A S
.(KHOSHTINAT, 2016

el wline hey cpl Cul 485 )8 eolawl 5yg0
ol g0 5] cols (SladisS ;3 45 Gl (65 (5loSis
Lgl)g 0y g] & Lfiab): 5| LQJ &S L;’b D9l o odnliw
(Redolfi, 2016: 15)0:5 oo ool Led s

S22 pazio Slacuoyd ld) aw )3 Al (pl b
WSl e b Bl sla sl b sled ol
9 e Laly 5l Baee 53 2i03ls 3,509 ol Jball
2 2% o B0 5S4 Cunl 39290 SaCadgiome
5 el g5 b gl (5l 525 s 5 lons
a5l Ll (sl canlio slagsyglid 51 (5 pSopee
ale 9 S5yl Gilodinge 4 S5 o LSt (b s3]
51y Il 5 el Slaptges 315 CllE aSl S K8
A3 o il 38l

PUWIVPLY L ZIWE S R
Setorogn glaw (pyadydey qiumwsS] aw > 35
bulyy 5l Gros S 5 piegsST IS5 pledl b oS
5 Ik clalasre slxl s 4 ol linl Ole odimy

(Arslan, 2014) oglie 1> CoStun] 13 350 Y S



Canb 51 oI (g3as (b S0, ) 0
Oy 3l (S b ) 4 Spl)l (coae Sk
3 EpSosne Ol &S Cunl (lomo > (Sl sl yibg,
Siedyee 5 (i (B3l Ay (JolSS (g (aumlie
Whlose (1> 3ul6 doess )09, oyl WS (o0 w2l3 ],
e sladiy g Cul Jl8ley Glusige 9 Gloliiscun;
((Ioho (S350 (S wdige (DLl dlons] il
Ao gy ol 25500 )8 ) (egran Josm g (5SSl
b 8 gl 4 &S WS o 38 sligylone slapyd
il 5 lodits |y 365 sLb clayioll s |
bl sl eslwl by 855 e (anb
Onal,) 068 o bl drwg LB o by cpols olag b

(2019: 4

2 Gl Y 0
S Cwl (S Glae 380 (b by S
5 oslaial b 0,9y opl b drwg Jod uwsd lawg
Glwands |y oalS a) sl ols glalséleys
gl (Syloxe slapyd Sl sl (Juo Clsis 4 5 038
Spar polis hiia o shb aad o )8 oolaiwl 390
Glals eS8 4l WS o 8L 1) Sy g byl Aile
7 ) (pugp) (oo laSime 4 fuly Olgis &
5 ole e Slapt 1y o 5 03,5 (il
.(Dollens,2009: 76) 3,5 oo )5 4 Ol ;L (g5l

SMolS3 5 loo Y.

5 bl S5 (S5 )5S Jgeol ((elSS (glome 1
B 15343509 (il gl oo Jlosl (b )3T i,
5" Slailio Jolos (el Canpls 1les oS sl o lamo
4 394500 Gl 5| A5 (g 53 bl (s jen 13,
45 3y90 (350 A0le ) Lol 8Ly s pollo
68 o ozl gla oo _shlb s 15,5, o )3
5 2558 85 i 1, 395 oo i glinguis & Al
(Onal, 2019: 5) .48 SeS (s)lub &

&:}33’ d)lo&o .f .6
Sl 1) (Sedjedige syl Jg « S5 Sylane

VE Y Ol o 8ylods cpgus 893 (S5l teid 3 5 loro dged, doliliad
VO-AViorio0 calgn 1) o3l ST Lioydasen O Sk Pl 350 bislane,d Stoagn Jsol s5lSTy

@ B oS 298 i olajrh dnwg 4 WG 3,505, ]
S My it 395 b gl (ol 5 edaiings
by go Bl 4y ) aismocuns; il

S Jsl e o ) el ol ) S
Soils ol ol el bbb 4 by
Oleliscuwy  hlere Ol lauiyglbe Ko
byl 38150 b Sl (510 Ol ytoby 5 Olosigs
B egras gabow (2hb 3 5 Spgoa )
31 oBud i pibie WpitumngST 3l AE 0gMedy )5
oS Cudd Flol 5 b clashb 4 6dhite (sla sk
A8 S 5 @il A8 4y Ailgs oo aSl

SS9y Ulsis 4 prumwsS| maw ;5 LB (Colgyd
&S dgi e oalasxe 38 4 Blg o cpely 5 iy
@pohigie bl )l lul (Jaselun; Hl
5 a3 oo @] Cab b Ll dlaly Gyl sl oy
s Sl b dealye )3 (sS4 Sl oo
S ) yuolee

Coanb 51 48,5 o)l 21,k &

(Slomo (b iz slrass (5 WG o Siionogn
Db 43S )5 4 dlas 5 gt lsls ) alea
g JBal ) wlge Olhlese pp (2l 5> 1l sl
L alyse ey il b 55 devge slajlisle
S8 oS glaplkisle shb cly as slaag
hb 2 5 pledl s Cuny e b 585l
b )3 39350 sbaylis L 51 Wl o lwiige sl
b el 053 (srasli L il (slag gl asbe
apias (Shb 53 5,5 el S 5 5o slaoyl
2 e Glagiums 5l Wlge Olosige 5 lose
A e Bl 50 S10Y 43085 s A5lo Cano
5 5l ol slapiume Shb sy obls O
288 (las 5| wlgi o ol izman 255,50 pladl 5l
Slp o) SB L gl oy Wil g o Bl Carl
Cuny e b 55l 5 iplle & Japlesle cale
.(Verbrugghe, 2023: 6) 1S sdlbiw] cdiciws

AY



AQ

VFeY ul...wuL [Pe-3) E)Lo.{b Pgw 5)33 “53u,¢,&,‘5,w5g,¢, Aolilad

DOI: 10.22034/rau.2025.2035160.1094

Do e (Gilame Sl Gl lul bl
D 25000 4 leied Canlo 5] a8 Spledl (Shb g geme >
Ol a8y S o SaS milis ) g eolial o (5,
S 28 o ol 1y dlyglgs g oty (glose Slapyd 2lox
Sinlor oo 5 eobasdl o slazn) (Sbygio b
b lese (b )3 e glagdl oy, oyl sl
3 Al & LS Wilgi o (ylaxe &S WD o (LS § LS o

D313y b o 4 4l Canilo

3 eI L Sl lw o ols Blwe Js> Y
J> Gy loanlid poboay Cannlo 5l pled] sl (5)lame
3 S g o 0dlatwl ypleisln Lk j ol flue
Sy (BUB s Sl 3l Sy aile A8 o SNy Sis
Sl Sy 255 O o 3l Cagby gl 5 ilulare
osopldl Wl o (daw lajlisle oyl ) ol
Badar-) 3,15 3939 Cldgage oyl Cuwgy y3 a5 olaeSl ailine
.(nah, 2016: 1433

aS OlS jo el LB ale ldloles ((pizen
S5 ols b 53 1> 5 05 cliwe S Gl
ool bpleasle sly ol sbalw b ;o wilg o
OBLS ab (sl )b 4 alie |y diyss il &8 W
Zuazua-Ros, 2017:) .08 pulail 500,5" ob3,) 39y Jsbo o
(58

Sllge (S )k8) 51 5 Lo)S @83 (o «olesy>
0N GilwSis gl Sllgs 5 (S ol 0o 48,5 sl
L)’] =Y L b J.M.{L;o oolbiwl Sis 59.\0.‘» )l S
S oo (b 1) oS @ () Sl by
odlaiwl (gl 2, Slas Do sl leis b 4o wilys o
L3 oo s diges oyl .(Zuazua-Ros, 2017: 59) Keis
9 Sloxe Pluwe o sl Sl 5l Ulgie w05 oS
Dy 00 u.‘a.o:nw)

Js> 9 008 slml 1) 353 S (slate &5 AS 0 iy
gy Ulgie & 3)S0g) l DS 0 JS (gylone (g0l 8
Cusl gole Slame laingdy > (a5 )l
oyt dlyly lapyd Wi (sl (S5 JSis Jgol 5l g
19 oo o ST 93 4 039> (pl 5D Olidind )5 o
S9-ae DNA Sl L;‘)g Jh.ou: e 3 g ui’
SSey Glp (Sopd e 0 el 50

.(Onal, 2019: 5) =8l K55 sl 53850,

Solore (b S 5N ¥ 0

b ablie sl o)l3 Olsie 4 (sylone (b slapisS)
el Ul (2l la St 9 (2B lausgase
sy Al ) S e wald |y Wl (sl el
sadSles b ook bl OISl (i glagby
claanlp g Sy &S | Jase 5 glsle
ol 3 Bad o aB)S o )3 (bl e iloaie
@ Opized (ool 3S5g) S o @alE (b oyl
iz ke 51 (2BTL & w0 ) OISl (ol Ohlose
WS Copde 6538 S5 4y (b sl el
(Uke, 2014: 129)

Co 31 45,5 2le)) b sla il 5
sl d2lg5 Canelo 3 438,5 L)l g (6306 sy a5 51
Olylaze el Lol 039 yomio (S)lore 33 (298 JoB ol &
o WloaS S| Canl gl slapyd j) a8 4 s
) Bhaie 5 (Sujd oy Oloe BB 2529 &) e ol
axwg Jboyll (El-Mahdy, 2017: 214) Cuwl oss
Sl Sy Jasl Gl (els slaigy 5 ol
G &g odeiSu dgup |y Glewe (ol 4 o)
Cusl 03)S S8 Ik Giloxe 5 S ped Sl slaefsy
Sledigel NV an> 3| (Badarnah, 2016: 1437)
sl odsl 329 & Conclo 3l 4B Splal (S 5 g
BT al5l a5l g VAV amd peds Sles el
35 st ke s (cla gl dnogs & Jaeains
CoFtn) ozl 5395 d1985 i  (VAVS) o j3ols
Olis boygliws oyl [(Cruz, 2022: 2) Kués yoxio (VAFY)
Ulgee Gl 5 )3l iple S5 48 & wad



}‘ o5y L};J alsds D}L.u (W) g b ¥ Y
ol a2 45,5 P 155 S1235 5 ol
Algie 4 o ol slals b (Verbrugghe, 2023: 11)
sl el (Ve JS) aojlo sl > L (55
0 a5 o b o ot S 5 Luj cslapyd
g 03l ul38l 1) o3l oL asly w58l o (gylome (Sl
slaaign als 4 Colegyd o5 amd e 2l ]y Ol O
3 aB5plll (sbaojay Seioe e )5S g Colu
WS (oo B |y (b byl & Sopag85 slaaS
ok LS Ll 13 ObLS (oS el Iy LISTs sl
rogde Saiorage 3)S09) (xl S (o0 w2l)5 (S350 5o
9 Sl Gl 53 (Bl ooy Bl 5l oSles (jluding:
Sipl s b @l 4 ls ol 4 bajlis Lo oyl 5l oalaza

S o S
Oloislos ol (W stanl €03 ppnbo) 3o STya 5 ¥ 3 ¥
bl (W US8) oy ke 51 Akl b (VY Ss)
(B b > (Verbrugghe, 2023: 11) Cuwl o
dgir e (i bl eul (il oy 53 9 Sistonoge
29 403 53 ofgds Flaly (b sl 9,50, ool el o oS
sy oy bpleisl Siigs) sbsy i 555
29 4k Gl 4 e Sl 305 (ol 29 B &

V¥ Gl o 8)los pguw 850 «(S3lw e 9 5 loro dygem, dolilind
VO-A¥iorio0 calgn 1) o3 ST Lioydaen O Skl 550 bisloney Stanoge Jsol sl

S350 Sddiges ) Y
Stonogn 35 3l 3390 adiged (o o iSu cxl 5
&S amd oo Ol diges cpl e o aislay (gilaxe )
S5 59050 g0t 4 Wl oo Canelo 51 (Sl 95
bbbl GRIEL g gl Gpas als
Ay (§3)50 ged Az cdald] ;0 39 yoxie o leis b
Canwl 0o 3|
Fro o) Hogiless co)lyd) Cuiunl 31,8 S50 ) N Y
Pl 395 dges i ()b (sl dbj90 Y 5l 5
&bye0 oY (Verbrugghe, 2023: 10) Cuol a8)S
AGS 905 (o Cygeo ) lap &S Wl S|l (laieSay
ol ol ealiswl L5)l> a5 by &Y 81y (sled 5 (1 JS)
oSS Sl 651 Bpan (B 4 (b 495 s
A Ol oyl jlore didS & .Cuwl 03,5 S8 Glois b
LS o Bpuan (65 dline lapleaslo 5l yeS duoyd

& asly oy bl ) (655 Gpas Lida 5)S0g, oyl
Shb Cwl 08 S8 3o olles clrauia als
20 Stopoge YL Jrusly Baieoglis glesslo ol Jlaky
Gl (§lazo

(visitcornwall, nd) ool 7 )b N - IS

OF) Sign 3lb) Cotad 1,8 3550 A IS

A



AY

VFeY ul...wuL [Pe-3) E)Lo.{b Pgw 5)33 “53u,¢,&,‘5,w5g,¢, Aolilad

DOI: 10.22034/rau.2025.2035160.1094

(VY JS\»)) Oloss b 5 :()xliim) DLJJ o AGFAY
odds 43,5 plall ()93 090 5 (2b)d B diwgy 3l S
)goﬁ)'\.c Dlodd cund i » &S Olg.)jb dL&sé:.a Ll
3 ey plp > Bl Clgis 4 (3l ole) 4
| et 5 e o5 ogsizngl (sln b o Jac
4y g Slods 23lojlu (s1aSis (66X S 5o cilosilivg
S 45 25 o Sl oy o e IS5 o B 5 53
31y B 555 a5 Cal (glaigSa b oyl S o i
Verbrugghe, 2023:) &8 0 lais |y gl (slo)S 50,8
(12
Ollere ds clally sl gylodnis o aps oI 5 o0lisul
A (b gy g oy (apd b A8 0 SaS
csrlio (oulid ol 5l o g iBb jlal lojl )l 5] on

parametrichouse, nd) sl ol L& aduw diwg NY S

95 (&5 Spas (Giluding § (e

_____ .
 WATER ouT
Attheend of

ockng process
waler 5 pipod DACK 1o PhaS4 Ehangs
material t 13°C

Designinc '

CH2 SHOWER TOWER

WD TURBINES
) "

THERMAL MASS

NIGHT PURGE

NIGHT MODE

Ol 3ot 433, plel o (69 15 5,SLas sy )Y S
0¥yl gylone)



Slbla ai o odalive Glpl i (GHlome (b
Ay s G2 3 <l 51ty 15l
9 s plad ugb) Lais 5 alw dbxl b g 03)S (6555l
9 b 0 &t n b (4l IS o ol i
Bl a8l bailyis b g 00,8 S8 Sl S5 culS
(VYA 2l 5 6d5030) Wilodgy

Wle ey (Su)l bals (wiwmwsST xaw ;o
Cuy bazmo b B3l Jolsd 5l (53l (sladiges OLII 5 53
Sy S asle vz g0 (b milie Jl s ) s
1S o ool Ol 683 (gl Ll 5 cuts el
Pl b gas iy Jool @lie Bpae iluding b g
Gros Sy oddlis by byl lesyS ool (6yloe
Canl 0dy Canobo 9 Ol Oy 0y Lv.|9) }l (S Q])Lum
YA bals)

.(Archdaily, 2011) Slwgiogn (sles N O S

V¥ Gl o3 8)lois cpgun 893 (sl et 9 (S lomo drgged, doliliad
VO-AViorio0 calgn 1) o3l ST Lioydasen O Sk Pl 350 bislane,d Stoagn Jsol s5lSTy

@ (phb adsl Jolye )3 Sl gy cpl Bl 1950
A5 SeS las Gl (lwdigy 9 Sl ials
L (VOUSE) Lo piae oyl 1 Siiluwgiogd (Slod .0 ) .Y
@ )53 jebas 0l Slagge O (ladzmale 5l el
(Verbrugghe, 2023: 13) .02 0 gl 95 g Lod &l s
Silwding Sly ()8l 55 Sl (e Glose 1
o 3 B o o polee a2l 3 kil 3l e
Oyl cliseo 3blio (gl (ol jebay b sl o L Suss
Ml ilaxe 3l (3350 (Sladiged lgic 4y g Kilodds sl
gl g0 sl

35529y b U1 9 01! ((0g2) (s S jlome .Y Y

Gl 5 S 5l LIl 5k 5l Glp) st glone
Jgol 2,84 pasio (loguis 4 Cal dislyy Canny baeo |
oo 355 ol s 5 5 sl s
A3 oo olis

2 i $ypSl wile oladiges (emslS)) pdaw )
Slopiuns 5l 63)Sloe alol) Ol Sis g 25 slajeds
o) Glagrge sla i Ailen bypSol e o)
SiloSis g g8 4 9 Wgloeyd (B0 4 ) Isa b
el by byl b oyl S o S8 3Dy slalab
Slpiu 4 3l 5 03,5 dbnl Jlul 5 Collae oo
(Ve o) wlosls Lzl |, Sl

iyl i g 5 2ol )0 QLS )13 L8, a3

",
Ry

.)U.’ u.ol ).sl.f.’ IS 090 0ga0 :C«u.’]) .\\"JS.&B
.(parametrichouse, nd)

AA



AR

VFeY ul...wub [Pe-3) E)Lo.{}) Pgw 3)3.) “531.»,@::,‘5,@552% Aolilad

DOI: 10.22034/rau.2025.2035160.1094

o oyl S oo a3 lits (6550 bl sl b sl
25 390 5 i s 155 s 3t Sl el
Olgis a4y (635 bl ad o LB lalad o Sl
ek 9 S o0 Joo Colyul (gl (oo g jow (slad
2 S5yl Bpae S Gy lul Bl S Olgie 4
D 00l Wlg o SoSKuwe (slaliad
50 Atk s dommo = (Slpl (Sl aslue F Y LY
o3lizl 31 (slaiged Slaol 3 AUl feuls dons 1led!
Ol Sl Glpl (jlone 53 gt 9 (sxeebo )5 5l Wlitalign
@y aab )9 daglgl g5k clalad 5l esliul b doe
e et ) 5 03,8 Colan ol sl sl
3 els Cel b Shg opl S oo oolawl ayaes (sly
939850 (S0 55 Slapimas 9 (Eotan Jlidg) 4
@ Sl Spas (uals ¢y pole cla 2l > Slgi o
9y )8

Opte slaly Jolb oddr gy sladiged dcgece
bl s d oll yp thas 5 sogr S)lone 5 Wl 5
o taggST g )3 )3 1ol (5 lore > Sitowoge:
ol 00 dulio w2 b (Y Jgdon ) 5 M (ghodiwd g

polae Gilons )3 gy (635S0g) Olis & Setarage
adpiny Sgpld b ) aiw Jeol opl Cuwl awily
(b 505 Sl 5 ool (Jlie gl S oSy
(s Sipl 5l SpSepe b Canb ) aB,Spl]l

.(dadhotel,1390) gaol gol> dorme NV JSis

P o o 5l k56 Ol e (Slens
o Gl oap 8 4 by cslw 5 Sl o ) b
Joal s3lwesley 1o st Ollome bl onimo L 3,S0s,
)l Lg).Afo).QH l.) Lg‘j 6\J5§> MBS 0 uL.M; 9 Cwl M?"”
2 RS b Shg cpl Wled)S 3 Canb L Sales o
&S Canol o)l b dloul > Gl st (Sylore oKy
Slodg: ol 5 Josomocienss slo il 555l
oroasles 3l (S Sl oy - bl Ny Y
Gble > o8 aswa (Vo USD) Syl )lexe sl Sy
Olgis 4 Loyl oyl Ngy 0 )8 403 dile Sid 5 p)5
Caa jl oolawl b g A8 o oo oo 41983 (Sba gt
S5 Glgn 500y )8 Iy slad 5l ) 55 (slgn b
9 (Sgan s 4 b Al &) o> S0 D)l )
950 013 y9B9dy djp dorluwe
1OkAe] Rols dommo - LED g (S0 Sdiw Y LY LY
5 ealaswol 15, (sliges (VWY SS) Gleteol gols domus
Sl Sl (oMl (g5loroe 3 sl 5 (605 (Slachiu
peas alad )3 1) s by (ab jobay by b o
Sl scain WS o ($ySels Oyl Sl 5l 5 00,8
Las 5 canlio (b 4505 crge domue (pl 13 (505 g
Uil g disrd D Sl yde aglasle (b )
9) ) & &l Span
b Ul & - 53550 bla U Shl sl ¥ ¥ ¥
P b olblb als wsle Syl sow bals ool ,»

(musalla, nd) 53 30> Jia pS5b V8 S



VF-Y uL.w)l.: (R E)Lo«i': Pow 890 ‘d}w)wgd)wéi”) aolilad

VO-A¥iorio0 calgn 1) o3 ST Lioydaen O Skl 550 bisloney Stanoge Jsol sl

1§90 Sladiges Ll g (shvgen Vs>

Sl Y

Sl | ST | U3, | ] 2558 L el

9 b R0 i (b
e Y § o3lizad )l
b g (ol a5 gl
Olaislo 3 Loy ynil>aSs

a8 S50

a9 Y - s
e &= dgrlosj <0ylsl»

>hb baugs s g
sials &S ol claojle
Slodinge s iz O

Sl el ]y e

ol 5l plll
=l fld Jolsls |
545 5 Ople . Ly 10931 £
Jues 555

G2l 5 35y 558 leodisre
Lol S sty
Gas oS sy 5l ploll
ly s5man )9 43l 9 55
A3 o ublS

¢ e (89 B

S5y 5 pledl . I3l
ok 5l el T3 Wl e y3ele

0940 Lﬁlﬁ)J Bl )‘ PLQJI
bl gy Sk [ o
Sl oslaal (0bysd slague b
99 JyuS Sl (R dwgy
31 ool b alw sl 5 Lo )5
b sl S

Gao jl plell e . apes

sgse 5 2ty . [ Simpd| ol ! PSS
S Sl s

09>

Od ladzealo 5l pledl
S 055 35350
b g g lod palatings
4 825 pgbas o ozl
Ol SNy g 9 od Ol yusss
PURP

Sl
Sloazeals . [ S9Sume

Sl g lod
Slygge O &l chncateld

4585 (6ly By S5 3l oalial
Osis 4 byl b
Sl rb 4580 St
B blad glucis
D9l o o3l

3
sloySil L [

S s Ol 330 W S5l

4905 Sy 645 slaciin
3 ool «ylys oulas o
b3l g 605 it

e g b 55 sl
Lad yo b

XS

s
gl s | ke | &

Ol eOledo!

S blal Hlhb
bls g g (b gt
o sLab s 4 (63550
Gl b 305 it 9
B slalad cuas da

Ol o9
Sl gbals

. S | 835ye bl b
Sl eolsls

bl 1 pledl
S

s5 &l ol ool
3 ooliwl yses g (sruido

Q%5 9 (b 5 ol
L'aé).\wl}w

2l | Oldo! calllal)
ol

bl 5 pled! .
blalad g




)

VFeY ul...wuL [Pe-3) E)Lo.{b Pgw 5)33 “53u,¢,&,‘5,w5g,¢, Aolilad

DOI: 10.22034/rau.2025.2035160.1094

SSdes (oolaidl g Jae sla iy ply 0 &S00S 5ls
I rSeldl s Stonogr polre (Sloxe )3 )15 (gyipe
Ol Sl (glacuglis g 015y Cldgsge ylis Lo (sla Sz
5L g s oanlie Cabs )3 4zl g wdige sla sk
Dixit, 2023:) 31> _xudo i 3| (55 3mes SO &
Sl )Nl 5 lally ailwanis Lwly opl 4 (2
Iy Ol ) Ghlose & Cands cwdin balyy o
o2 45 1S (b a5 Jgena s (slap)8 4 aimd oo
Al Sl slojlu Has ) o g a8 Laes ) ol oo
obhb 5 Olwdize Olilaxe Gl (slaiyole 6K
S oy b > (S slaplg)l ) b
.(Dixit, 2023: 8) >4

(5P G Ll 38 ez (63b5 (sbl e Sitosogu
S Oluls jialS g dises deuty (Sl Bpas Lials
Yo 5 o slalazslo (b & S5 35 o
b 5)B5le 9 paal 5 glad & ]y laglaasle § 1S S8
0254 3w s Slae (Olie (xl 3 ST oS Gy Lagms
e 5 el b Jol5 3 Vo b sl
3 6pSoyte b G ot 5l st (5yloxe .Cunl 03,5 &)
A5k dliiedigr SSUSS l ooliiwl § oy 2l dlge
o ol 03y Wl (65l 9wl Gpae (ilwaige Sy
2 P ssbds ol Sbas)glis 4 (Sly g b sig)
103yS Jos  JaeCuw g (o8l o il iy

(st Silene (Silwosly )3 olalle dLlje cplagsl
Gelas 4 55 il pl 51 (S5 0)1d 3939 pole (g0 o
ogs ol e (Sl glid g 0pdo slajls b (otteo Jgeo
OSeo polro Sy glalad )> g 5355 sl wlide )3
S bl by Suuzs (stwo by gy 3l ookl Cul
2o (s (§)loxe § Sorage 45 CS Ulgie (Jlcpll
Sl o Sitowoge LS Cugil ) 500 Wilgi o JoSo
5 4 ) (b (Glodig Gy Glolgly sby)Sal,
Sy oSoctune Gl Bl o o GHlome (Jla ey
S ol sl sl >k

sl 2los b pla bl 4 (5l Spas (20l pogde
Verbrugghe, 2023: 13) Cul ol yoio 3,84 yuascio
Bl o 5 (2LS Sy iig 32)18 (ol 32 093]
dop oS Dm0 4 Sitowogus (Sjlors ;3 Canwy bauss s
oo (JaxeCuny Codlw 1) 9 S by Luals
Cawl 00

S Gaolsle (2hb )3 oha 350 9 o
Lls Glbgen (Sl oy Clagzge wlive (63Sles
Wyl 1y 08 gelye bao b by (6585 cubld g o
28 n el e lio 3] )y Ol dpge o 5 (535
Waed Glgie 4 WS o Cugi |y Canbs b sl bLSI 4
plall (o SbaySol 5l &S (o 4505 Ope Sl
5 Slons 0o o (turpen o 3 shaiges 5l
23,5 3k (o (ol s (sla3l Sitonagn b
Sl ials (il Syaopme S b dShgy ol ol
‘Ls’-l':‘.} ‘@l)lo BTy Lgl.m)b&hwl ler,gl 9 G\m}zaw)
il oo e Olojen Sygo i) (55l 5 3o

(Ro320520 9 Ll cblzo s g Jolo A
2 ok SodSog) 90 b Stesesn 5 (tw (S)lane
Sy &S A Cads b Salen 5 b o o)k
&b 3l gy odlaiwl 5 Cuwy laee b ol o jolsjgboay
Aolyd il ) lanily i Gludl o)l Job 4o b
S s ol 3 5 s gy 4 Bins (Sylano S
Lol 100,50 (il (gilwaigy )0 (slbudgize 4 oo
byl (e Sl jorb g 5)ls Sy |
Sl |y bolaslo sl g )8 Slatsls ol)lexe
5 Oboy has ozmed (obludgizme (b peyd g ALS
550 i )3 g

lose w1y OISl o iz (oo (sl 3o
9035 & Jloms Oy ) 395 Slag )b lese oS
2GS dlogl suds (Sbeodls oL ¢ Jause baylyis oo
.(Menges, 2012: 1)

Olilaze 4 Jbuzud (slas)yslid 5l oolawwl ;3 Jozi5 oyl
SHINL g Jodemy Glashb o e ) Gl



M5 Ale po Jlo 3023 gy 00 slod 4 3,509 ol oy
g Gl bl (p8 5 Siionesn Jsol
3 s bl b alls pl b ablds (gly ol sl ool

5 5l sla b
&S (63,559, 1S Culdd pg (63)S0gy Caows 4 1y (Slomo
Sy 35 gy baseo yy siio b s sl o
S8 O gt 5 S5l 4 o (Sl 5 )
Saitowoge 31 0ol 45" WS o dlpiiny (84850 oyl A8 oo
Sylose ST )b dawgi 4 Blgi o (haw (Glamo b Jolod )3
e il Josl 5 05 (K8 Cangy Lo b 5o 5l
ol «olegyd o il yolre ey sl il (sl
sl bk S das oy Gl ) lloxe 4 b 3,0,
1y Gl 5 Ol alaly 4l S 35 (58,85 il

Sl 05553 fires (v
1. Redolfi, & Khoshtinat 6. Biomorphic
2. Biomimicry 7. Velcro

3. Jack Steele
4. Otto Schmitt
5. Biophilia

8. Biomimicry
9. Verbrugghe
10. Baumeister

VE Y Ol o 8ylods cpgus 893 (S5l teid 3 5 loro dged, doliliad
VO-AViorio0 calgn 1) o3l ST Lioydasen O Sk Pl 350 bislane,d Stoagn Jsol s5lSTy

S5 a2t A
s Canalo 3 28 (line ) g5 ()lone ;> Sitasages
Sy b slaanld 5 Jgol 5l oolizal S 4 oS,
35y ool > olal b (egras b (b
3ol gl 5 pladl b slgi_o oo 45 3 oo oL
9 ety Sl (lp (dos Ll ool; (anb
Siitonoge 45 K513 48T 3855 (pl ol S T (olosa]
b WS 0 oS wlie g (GGl Bpae 2l 4 s
b oS a8 o clailgly sla sl (gl (gas (slo 38l
ol 5l Sldl iy g S Larea

Scstosege Jyol 45 313 Gl (63,90 sladige (o)
9o Sk il Span (Al 4 Jos > Ay oo
a3 ) g oot (sllind oS (sl g ol
3 el Adlyp Sitonagss ylone 45 Gl O 2lsS
5 a5l sl 4y 9 59y 3113 (xlo oy 5l Sl B
Jb b b Cwd Hlal slag )b sl (6l bagtuwsS|]
5 atb clbCgdgize Y slaazyie il ] <l il
33 kel Blge 5l lizmen glaniyole lags)Sen 4 5L

g g
11. Waterloo International Terminal
12. Nicholas Grimshaw
13. Morphogenesis
14. Metabolic

Ol 33 103« K8y g0a0 o lazo (VYAQ) (63 I 556050500 Siliban o (S Searony (sylozo doleiild (V¥ +) dg0ir0 ( (IS
Sl sis 1 Glyes ! poleo (g)laxo (N YAN) A (SLOLE oo allas) ol

AlAli, M., Mattar, Y., Alzaim, M. A., & Beheiry, S. (2023). Applications of biomimicry in architecture, construction and
Civil engineering. Biomimetics.

Arslan, G. Y. (2014). Biomimetic architecture a new interdisciplinary approach to architecture. ALAM CIPTA, Interna-
tional Journal of Sustainable Tropical Design Research and Practice.

Awadalla, R. (2023). Biomimicry as an Innovation Behavior in Architecture and Interior Design. Journal of Design Sci-
ences and Applied Arts.

Badarnah, L. (2016). Water management lessons from nature for applications to buildings. Procedia engineering, 145.

Cruz, E., Blanco, E., Aujard, F., & Raskin, K. (2022). Has biomimicry in architecture arrived in France? Diversity of chal-
lenges and opportunities for a paradigm shift. Biomimetics, 7 (4), 212.

Dixit, S., & Stefanska, A. (2023). Bio-logic, a review on the biomimetic application in architectural and structural de-
sign. Ain Shams Engineering Journal

ay



ay

VFeY uLu.wL m,.ib.) B)Lo.{;) (Pow 5)93 cd}lw)wsd)‘»&oagm) AAL.LAS
DOI: 10.22034/rau.2025.2035160.1094

Dollens, D. (2009). Dijital--- Botanik Architecture 2, aThrees, Dijital nattire and Bioarchitecture, Sites Books Publishing,
New Mexico.

El-Mahdy, D., & Gabr, H. S. (2017). Behavior of natural organisms as a mimicking tool in architecture. International
Journal of Design & Nature and Ecodynamics, 12 (2), 214-224.

Menges, A. (2012). Biomimetic design processes in architecture: morphogenetic and evolutionary computational de-
sign. Bioinspiration & biomimetics, 7 (1), 015003.

Onal, M. B., Karakog, E., & BiisRra Onal, M. (2019). Innovative Approaches To Organic Architecture: Nature-Inspired
Architectural Design. In XXIl Generative Art Conference-GA2019 (pp. 1-12).

Pawlyn, M. (2019). Biomimicry in architecture. Riba Publishing.

Pedersen Zari, M. & Storey, J. B. (2007). An Ecosystem Based Biomimetic Theory for a Regenerative Built Environment.
Lisbon Sustainable Building Conference 07. Lisbon, Portugal.

Pérez-Lombard, L., Ortiz, J., & Pout, C. (2008). A review on buildings energy consumption information. Energy and
buildings, 40 (3), 394-398.

Redolfi, G., & KHOSHTINAT, S. (2016). Algorithms in nature & architecture. Biomimetic architecture.
Uke, N. J. (2014) Algorithms in Architectural Design. t International Conference at SITS.

Verbrugghe, N., Rubinacci, E., & Khan, A. Z. (2023). Biomimicry in Architecture: A Review of Definitions, Case Studies,
and Design Methods. Biomimetics, 8 (1), 107.

Zuazua-Ros, A., Martin-Gémez, C., Ramos, J. C., & Gémez-Acebo, T. (2017). Bio-inspired heat dissipation system inte-
grated in buildings: Development and applications. Energy Procedia, 111.

s il qalio
https://archkite.ir/eastgate-center (access at 1 July,2024)
ol ()loso S 0 (15 loizls (NFAY) U] (6lomo
https://www.arel.ir/fa/News-View-7063.html (access at 2 July 2024)

Visitcornwall (no date) Eden Project, https://www.visitcornwall.com/things-to-do/nature-and-wildlife/eden-project
(access at 1 July 2024)

Parametrichouse (no date)
https://parametrichouse.com/biomimicry-architecture-3 (access at 4 July 2024)

Archdaily (2011) Moving Homeostatic Facade Preventing Solar Heat Gainhttps://www.archdaily.com/101578/mov-
ing-homeostatic-facade-preventing-solar-heat-gain (access at 1 July 2024(

https://dadhotel.com/wp-content/uploads/2019/11/babbasdd-800x531.jpg (access at 1 December 2024(
https://media.musalla.ir/d/2017/04/09/3/119.jpg (access at 1 December 2024)



