[ Downloaded from hafthesar.iauh.ac.ir on 2025-10-28 ]

[ DOR: 20.1001.1.23225602.1400.10.38.7.6 ]

hesar.10.38.7 ]

[ DOI: 10.

A

B3 Dy90 —(MRg3 Wl

©: IAUH

ISSN: 2322-5602

—

VEe v limo) /o020 Jlw [pinidg ow o)l b Cad

Al-9€ Olaso

Caamb 1 485 9 glad paly (w090 (i i1 (b3,
Mo Conm 3 (5 sloxe (A1 2ia] )3 5

s £yl od13] ci o 58 it LWe cyn0 g

WA/ callia il s o
VE SN sl oy b

DS

Slajls )5l 5 Caio (sanug Caz 0 pAOLL (e Canb g b5l plad (sdadir juo pludl &5 )00 (glS0,5 Gl 0
e (51l menlie 5 (<595 Canbs (34l (£S5 (sloady) ol cal b aalse )3 ol 32y e G slagl o 51 69
Ol onyieS &S CAINl ()lone 13 93509y gl S8 ] plilase g 4Bl S5 (oole slajls @8y lp ol 4 & gilome 38
Gdrwes (gl gyl 0 Ladyaly ol 0,8 5l mels (il S 5 Comnds (glad pualy (gaslllas Ll Al o o) (gl ) (S
3 4B,y slmdpaly (bjgel otz il Smagy cnl 5 gy00) Jl ] Gty (2l (bj90l 5 08 Sl Sl e Cpjlame L Sl (gl
3 allas Sl gy 03,5 plxl Lo Canj Silome (b s]8 )3 S50 5 (ilhl Bua b lie Cunj (lone (b 2]8 0 Canllo
PBls Jool) Ladyal) (555 g Comb Sl 48,5 0 lad el jl 6500 b es )l (samngs Bua b Lo Cunj (glome (059>
o = 3555 Glie Jod g (oy 4 Glopndily Sl 6 S Wiges 9 B gansla 1> Glalew B9y (r9 4 (SIS s Sononn
a3 e s aalllas oyl b axsls y dlols gl e witan 5 peblie 5 Sbszedild S e 5 B! o3 dbdjunly 6,855 5 S
Cn 485 3y nl s lails 48 o podyud |y Shgzetily Lol (slo mol) (sdiald Connds 51 48,5 ,, (glad pal,
ol g 35 5o g e (SlagSl cuslio Cun)lS g b pualy Jool sl 5 (lolid (23 Cunpdb (sla Jio pls ola il Jols
L )85l (sladd (sanwgi sl o sladinr (B ple wll b g (585 ool calis o 5 (Al 4018 55 Jgol 5 n S ]
Sl ol shnwg & a9 |y Gl Copbo 51485 (Sl claig) 5 )l eatl 5 39,0 sl bl e Congjlae
Skl oS 5 @b sl ool goriny wll S sl Jpol b 05UsS sla )55 g 0301 ol o5 cles (Sojolam alie
bl (SO5eam (slaoaly I gloaSs usmen g leMbl gond (gabdiwd

&5 5l

Lo Gy (glome 5958 (6 Samones 3gile Jpol ccsilone (b a8 s slodyual,

0155 0y9e g pg> 01555 (lainl) 4 €enbs Sl plall b (g)lane (20 31 Sl B cogtio Jdo e lsie b Jgl 025,55 (558 o, 5l 4188 5y i ol )
ol )y Sliding g pale anly (oDl 11 o8l 55 puw

shermin.olia@gmail.com el ol oMol 33T olEutsly ccligiins ¢ pole doly g yloxe (68 gl
fhabib@srbiau.ac.ir (Ugime 035 95) -yl el 5 egoDuol 3T ol ccsliinns g pole dnly (g yloxo 09,5 ol s
a.shahcheraghi@gmail.com Ol (ol oMol i1 olBisly cclisio g pole anlg g ylome 09,5 jluily s


http://dx.doi.org/10.52547/hafthesar.10.38.7
https://dor.isc.ac/dor/20.1001.1.23225602.1400.10.38.7.6
http://hafthesar.iauh.ac.ir/article-1-1523-fa.html

[ Downloaded from hafthesar.iauh.ac.ir on 2025-10-28 ]

[ DOR: 20.1001.1.23225602.1400.10.38.7.6 ]

[ DOI: 10.52547/hafthesar.10.38.7 ]

Syl 03151 cows 38 e a0 puid

Ao

r 585yl Jooly (8L g 3 5 55 Pl x slop p 315 (o (sliuly 5 Cands (o ol o b
skl Ly (55 ale (gl nndo slogSl e luogludl gl Lo (ganugs dlej )3 ilodgy Connls 485y (sloJoly sl 2 (3
Lolul (Harman, 2013) (Mattheck & Burkhardt, 1990) 2lazd 5518 g ilaxe jolic 5 pdlas By (sarwgr pldl aie gzl
&5 sl Laglusl )13 gt gST Ol 4 Cons GUiidgy Jotume )3 baglusl 15l 9 Sy 53 ady) (Jare Cunnj sraia 4 42y
9o Lagby) (il jl ookl cpu Il 4 (e b g 03905 odlitul WaptuwsST (sl pae 5 50U (slagsby) Sl 255 (sladialss
e go [o] Olyuss" 1S el Gledl s olg oo 4t o)l5n 45 laptuwsST ob5)l 4 4o g5 b bilod g ST yaid gune
Lo deily J ol w5 @B 3 ud) a5y Loy i ] Ll sl 0ad (oolal aswgs o Glusl codls d2g5 LB il 38l
5 od] el s @l M ol sl 00l g 55 1y og,S 5l cdm 485 LA 5 Jod e sl Sy il 31 casannsansS]
5 e s 8l 3o aonl coppls ) (Duraiappah, 2005) "sas e 0I5 g5 b sl | laass] lasliz
2 Conbo 20 I (Jool (goolitwl (gl il o Smgele |y sl jlugcdle uoren 5 Sk > hlase (b slad
Sy Consb 5 ane onilign 25afl5 1] B 5 (5, Shae S & Cano 1 8,5 2 b (slaseal, & sylane (b 2215
e sLa ety 5 L ogs | ol csolizl (523 5 e 355 sl G 5 25, gl 93 0 15 byl oo slo
e Slapi 5 Bl b dap 8 3 o Jitao Sl b Jlob (xw 105 11y o] lye o (51055, 8l o gl
Ciygo Ay ls)ap leidlo glas b couds 1y p8 (bl ST s ol L .(Buijs et al., 2009 ;Jin et al., 2009) 3503 (gdisdiwd
.(Oxman, 2010) 1l ausly o (oims JuSis (glinl g dlge 3laie g ,lbbo I wyd )3 aSST s S o Ao i (ouwtiny IS
9 81703, gl Sl Conpdo 11y o] oo 5165 o3 sgg o & iy (S5 5 58 cslasb (3L (o SIS S
Lo pyd 3 1y ol 68 USs a8 5 0lge (e alaly s ol o el Gl Sl (S5 (Slaptan gome S Lk S
e 32 o AU g dlge (S IS slaa ] B g olga el BISE (53,8 polit 4 5 013L Sl g (b 3 (lene
Glate g (ls8 adlllas i) B )5 0455 Sldgge 518, Sl ool b ol (bl (gilame )3 ()b 0926 i Sl 5 wd> slasTgleisS

(El-Mahdy et al., 2017) %] oo cuwd & Cannls
Canj bl (chaia (m Cumliee il Calo g )b 4 pliwd wilo 5 (Sb > (ke giluosly 5 oSS (gaine;
9 bl o awy o el ssall ids (Charter et al., 2001) 3505 51,8, ol Gloss gail)) g ladg o clainl g Jae
Manzini, 2009; Margolin, 1998; Ehrenfeld, 2008; ) .cuwl oa s adld Lacas jlasl olod slsnl o Layl slaes )i
SlamsySy ol aseSs a S wlaadlyy 3)50 opl 3 adlles 5 oy 4 (g30220 lie (Papanek, 1971; Rahimifard et al., 2008
Bakker, 1997; Brezet et al., 1997; Dewberry, Jisks Joos " sl dewgs” (goss aislis panlio b Lwly pa 195 o Cnnlo
A 4 ) sl paly S lgie 4 03,58 Hob 4 (690 p0085T (b anTiE )3 gyl Gl <l (1996; Hallstedt, 2008
J8lis a8 15l o olie 1 odlitul (a8 by Sloss &8l 5 adgs™ <690 400951 B 3,5 o 13 ool 390 (Jaxe Cannj sl
ol b adbin | e a5yl 0 sy sl ol iy el gl aals" oS3 aST IS e slo 1y (Sagll 5 AL
SRS 390 ) (BB rizmed 9 Slodld 58 sy 3y90 1) 0B cal (b 5 ik soje 3 Gleia Tl )l 392
JESTIvS) &b elaylixe (bl gasels I ise Sladllas pl b lojed ilod)S &Iyl colw 5 (Sl o ()lub & i,

o=l (Dewberry et al., 2009; Charter et al., 2001).lo>,S" Joswe Gy sladin 4 (g i 35 50 (b 50 g diww HISG 255
Calo oo (5 b Ui seb 4 b 48,5 (b T S Al s GialS 1) e ;S sl e ool
S5l Sl Sae ilond abls 015j 5290 Sy ek 5Nl 1 0l b o o leitlo 235 0 Jslie slag )b 5l 55k (giloy
A Ao 0 A Gl idl ]y (6550l B pas oS Wad ool (IS 4 b )b e Caj Gollasl wl Sl aSaiil (sdlas g 3lge
2195 cladpal, U sg s o )55l Conub U Lag il )| 45555 a8 i g0l g 8,5 aledl caubs 5| g5 o loaxe K lgie
Solere (b a0l s > b 4B, S ) clad paly | 55 edlil 5 Jures ¢l (Weinstock, 2008) 48 |3l (oylene (glarn] )

1. Environmental sustainability

>
—

I VB Slineg oo Jlo fpiingr sjad s i _ausmo Colallae


http://dx.doi.org/10.52547/hafthesar.10.38.7
https://dor.isc.ac/dor/20.1001.1.23225602.1400.10.38.7.6
http://hafthesar.iauh.ac.ir/article-1-1523-fa.html

[ Downloaded from hafthesar.iauh.ac.ir on 2025-10-28 ]

[ DOR: 20.1001.1.23225602.1400.10.38.7.6 ]

hesar.10.38.7 ]

[ DOI: 10.

o Slallhao

-
nna

VFo o Glimoj /o0 Jho /winidg s 8loud  ylacass

>
-

Uso Conm 5 (5ylome (1yb gl 3 b 51 4385 3 (g3 ) (S 590] (b 31 25

slacadgise o Lilje )8 5l 03205 S50 050 v i3 j Canbs 13 09390 (sladpdly i3 g owyp 4 b Conss pB 50 L Cann
Oygo yd lals ay (S 0550 ¢ Ladualy cpl il oolatul  SeSs 3)50 43 05 9 39d5m0 (sla jimg} 5 Canb )3 350 (slad bl
Ui oyl can i LU el plp 1y b sl sl lases cudsS g jolaio 4 (ghlons ()b A...:])S 2 bdgaly cpl 5l 645000
21y Lo g glone (b ald a1 a8 S5 (sl penly (3j00] i fl (2lsyl L g 4l oM ol (9905 52 53 8
el Loy (slng) syl B

SS9

3)9 E3-290 (5 9 (5 o bl p gy cl Jl ealisel funl o odlistul (S 5 3G ) | 34855 990 Yk whE Hslaie 4
SIS (g, 93 51 ool (59135 bl o (glamusgs (s Cgr (k9 0351 Lo Can (Slone (b Sl 3 sanngi g 3900 JUd 4
Gl J) i 3)50 halegy bl o Wodls (oS g ST Llow > 4y sl timlo b oilay odimgly ae )3 iy g0 Slie
23 (el 0 plrdl gl Sty 4l Biome (slogygal (bl 5 (aly 3T liselo] yskite ) Cul ond plonl Al Bioxe (sl ygesl ()15 5
o )Jlj 9 d,w)l.o.o sw»JaJ uJﬁ?{u&)lb u.’>|)b L;Lb)ﬁ)’ 9 U‘)‘“ ;»Jlﬁ » (Y' )JyaJ) u.sl?wl W,«]o )I 4,5;)4 Lghm),.ml) 0 L$'>])]O dtmuya)]
3 B! sl yunl ) cduslio .ol o odliul piud 585 905l 5| bgmeiils 059 S (slaodls Lot g 4355 jekaie ar (Y Jgin) ol
ol gy S ol 5 s (e 5 el 1 Sy 305 5 5 5 dnsyenly 65 S 5 5 o & 505 ol
JI}T oSl WAAIYAR  loass Jlo (g)lone (gaid) (i S alado "d)lnm Caanb ‘_’)Lu...?\"u»)b Obezily iaet oyl d)bj (Sdzel>
Sl epd Gl Sy oy ) ad OBl 055,k 09,5 &5 40 F9lad (5 S aige ogud bl p a5 (il oo Moo dnly oMol
aie ol 53 9935 o )l pow o5 )3 " g lose Caro il oy 188 il Gedl iz e gl ol Pl o " )lere Canelo
Ore 5 9 BB 18 ke 93 (e yte slasby) oS 5 gl 4S5 S gy (Al ple Slie g Al lare Cpasid joia
oo 1 3 30 ol 5 4] Jol sl " o el 0 S 45 ) (6 lane (o lase g 818 b s
I ol 458l lailn 5 00 ik ale llae g leMbl w39 (V Jgin) (objosl oIS duds 03,la Jols ayg0 ) 13 51,5
SIS sl ;2 solene (b il e Cagj (glone (2lb o 550k 5 il (sl )3 (ool g (gl Slallas
20,5 ) 5 welals Ban ganely (il sl 38l o WSl g0l g Conlo 48,5 glad

Canb 14,5 cladpnly bjgel Sluds (lgie =) Jgdo

90l Slgime auls lgie ks

Jlass Sy shb clasyaly bwly ol ) was Wil lue cawj (gjloxe b bgmeiily auds opl 3 Luo Can (6)lome (B yme

Oioed 9485 )08 Gon 350 (g )lome 3 Wadyaly cpl l edlitil g s cpatlie Cdlyyd g Cods dLaaﬁ.al)Lgu,{t‘;‘sU Jsl
b dziliS bgomdsly [l o a6 )li&80n ol pes 4y (sl ylej 0550 5 M S Asly b lan S, sl

e 5 L S35 3 5 pn Sy 5l Syl 3 e s o b e
ol go5g d)lge ) e punl jloolail (55,18 g (6,88 Sl 8 izman g 3 pnl) 0 Sofloals aB Sy (claspal; Sl
sl SleMbl (gyglann g 03l93dlS zlSuil (63 yg0 (cAigos Julo 2y po aBl,] ] 0390 bk Capbs ;|

e 80 (B o ol Byxe (slad )

5 i yon] 115 55 oSl oyl 5] weSa wrb gl 5 505 LT ol 51 485 1 elmsSI |y gzl ] oo
I R . 3,5y clasS loks ~
Lﬁ)ﬁl&” 9 Slles wl_wl =) u_x..Jo dL&@X” ul_‘xu‘ 4> 09 L)’)‘” 4§|)| ..\ul.o; oolazwl u.’>|)]o ) ’ W
gl (slo03lgaslS (sl 3551 el M) = oiin

bl Ly e il i) S39lsS1 9 (6 Swaregn 85l Jgol 5l (amlio it 4 (ligomiils
cewlio Jds daldl o sty yy cunnsls galyl LB jo alols leMbl oS 4 (g3l0 oyl 4 SleMb PERA

. , o ‘ o o 43Sy sl paly Ol

oosrls 35 gl 5 3,8 S 55 peie US54 b i yod (gliann o (slyr CdlS ] 39 e W
aodag Lopal) obal a5 10 je @l aimd fgos |y 393 uuidls (slaoflgads b algs = o2

g gl 8319418 (gudlS” 393 a2 5] w01 (< )glzen AL



http://dx.doi.org/10.52547/hafthesar.10.38.7
https://dor.isc.ac/dor/20.1001.1.23225602.1400.10.38.7.6
http://hafthesar.iauh.ac.ir/article-1-1523-fa.html

[ Downloaded from hafthesar.iauh.ac.ir on 2025-10-28 ]

[ DOR: 20.1001.1.23225602.1400.10.38.7.6 ]

[ DOI: 10.52547/hafthesar.10.38.7 ]

152l 03151 cows 758 bde a0 pud

el (slgime dul> olgie NS

Bl Ul el (b 2 punl) g 6 (saineg)S iy il ol oud )] gl bl b

Obgtils (Ul g 35505 (e 9 Conb 1 )3 2050 (oS sl ol yly Sy (liee 23,5 o235k

039 4385 )18 (abj)l 3590 silore polis g Sl o odls CleMbl gaoz g Jedod 3 (2l g diueg)S 03lg>

yly ) 48,55 S ol gudg) SWlas (542533 g )b S e undlS sy el Spul) cud 235
{wyiod 9 IS (93 Sdee (2l pllid dw )3 2 )b sy b o)

2 Comnb jlad Sy claos] oo g 50 IS 5155 (gan g8 lwl y 5108y 05lg 03 2l Sl

, . Wojgy (o) w22,k
Ol ol sefgn (2bi) g Sl JB

Jelos sabzen g (o
9 2l ok 0 Fhe RS
b 1l

P me_m\) )l gi) JLN aliuw J> L.SD?"”) 9 ol 45‘)‘ L;Lm‘_}>o|) C?]aw ‘stbu&yL.m 9 Ltbusl.m Iy
Alul lawgr odds Iyl publae JGD l5se aw)yy izmed 5 bgondily (0595

T T T JSitTEEssEssEssuussEs, gmssssssssssasasssas,  cssussssssssssssssss, emssssssssssssssssas,
H ] .. ] H
- . A . a - A% - .. - ol - . - .. -
: Nodad Culled i )SQD E : SR g )SUU s holas gy 05 :
'.III.II-I..III..III.' ‘..-.........-...-..-’ '.I--III...II--III--I' ’.II-I.II--IIIIIIII-I'
RALLIILCIILLII L LY RALLITIEITLETLLET I RYLLLLEE LT LET TN RATILITCITTTITT TN enmumn,

3

Sy -
@38 85 -

el =

RS Lo -
SHlde 5500 -
Al J> -

&35 650 -

plale by yad -

i
5

®esssnssnssannunnunnas?

ildse g 093l -
dtue Jo> -

9 0l (ganarb )l -
Alle 4zl lojls
RS e -
Solie 653 -
Jss calin (s -

904D (gandal «@lyl -
95 eon - Ao ailylojls
9 0ad gunarb <l - P95 Con -

s il

ysREEEEEEEEREEEEEREE,
tassssnssansnsnnnnns®
esmEEEmEEEEEEEEnnnnn,
R L P LT LTI
T T T T L
L L L L LT
®eassssssnsansannanns®
EsEEEsEEEEEEEEEEEEEEEY
Coat? (e60of 6 o5
assssEssssEEEEEEEEEEEES

38,5 ) gyl 51 (55850 00 9 0l I ol s (5!

L] -

: : ...IIIIIIIIIIIIIII". ...IIIIIIIIIIIIIII" ’..IIIIIIIIIIIIIII“. ...ll-llll"lll"l“ ML L L A d
: P et jemnmmsssnniin,nsssssssssssssssssessssse, s
- . - . . . " —— - = .
: : : S N Jalodi 0 49,18 - 6358 Oliadsd 1l OleWb! . H =
: : T - e :
g E E )l ”u:“‘ 5 lb&le_ ES um”f\iaq" E ..“lllllllllllllll...‘- :“---------------...‘- E E
: IH H it bl SN
: '3; Pl Upsedm Jas -} : St 650k - 1 3 : ; i F :
= 4. % Ol Js5 «olan (S - : E i . - E :
Pl NI S 2: R S USRI T
. . . a - . s S 1ot . = H
- : Y Wil S . Slde 6,55L - 1 pasds g edbjl - 1 . # .
: o e e ity il - | @ ; i : R -
S - ot " e Jpo wulan Jms - B e pliodize 1@ @7 ]
s |t 1 epblogiasl- 1 " .. HF v -HE .
saan | s- =t - e glagpyed - a1 s punii gdan i - 5 B .
: - O L Al B . B .- HAE :
. _5 . . - B [ Sildie g 35l - " S g peess - m ] C
R R < H SSlie 550k - m s . HEE :
= ) aulio - 3 i s = o .
H - = ] Jegecda Jzs - 3 8 ' s .
. . . » . ' . o - =

(44>L») 3,Q.>u U?‘)] d)l)f):) ‘.;’IAA.O Slalllas Pl}ul 9 "wbgy Calual dL.M)l) 0 X BIEY @»)991 AAL): -\ Pyl

a sy 53 2,05 imgiy ol 5 aljms 8T 48 ol playiiie dlo Sl gl (6553L oy 55 9 kS Ubg) Rl iR
L canlizte (sl s 2o g Igime M55 caslio Bj90] slagsbyy (sl g gt b Syl dapuiie ol ite Sy (psiby JBlas
Oy Sl odlaiwl 5 (o29)S (SlaygnS S i gl Pl 5 o jslaie 4 (ligamil (gl 95Tyl (2lad Sbml Grores 5 Cone 0
oo yiwg B ) Glndslhs (ol Jpaze () p9a) Cusl ol Sl 4 ]y oxdily 650k g malie JUil (ljee 658 (ol
plosl el LS 89y 5 g9590 » JolS Slpil sl 93 cpl I (S a5 gt sliwl 93 j90> b (lefs] aud 3 gyl oS g b
Jold (bl LS ()155 40585 18)5 )3 (qw)p 3)90 (b ) ()15 42 83) AT JSS @ S 385 (515 (wiomen B
pladl (eo)lso dn jlas 5l 9053 (slross] pu i b gziily ci5u & 50 (bl 0 0595 pls] 0950 § CudlS syl dadgil lalllas

ol A1 0wy Connlo Sl 485 (b 3puly gl 2 0fgn oS 4 Wse 5 Cul 48)S

o Slallhao

-
nna

VFo o Glimoj /o0 Jho /pinidg o 0ylous b

>
-



http://dx.doi.org/10.52547/hafthesar.10.38.7
https://dor.isc.ac/dor/20.1001.1.23225602.1400.10.38.7.6
http://hafthesar.iauh.ac.ir/article-1-1523-fa.html

[ Downloaded from hafthesar.iauh.ac.ir on 2025-10-28 ]

[ DOR: 20.1001.1.23225602.1400.10.38.7.6 ]

hesar.10.38.7 ]

[ DOI: 10.

o Slallhao

-
nna

VFo o Glimoj /o0 Jho /winidg s 8loud  ylacass

>
94

Uso Conm 5 (5ylome (1yb gl 3 b 51 4385 3 (g3 ) (S 590] (b 31 25

S Sl

4 2hiod 5 (Ml Bun b lie g (gilone slodpenl) Jilos g o8 | pols ingh iCamb 51 48,5 1 (glad il (Wi 35
@l b g ©olite gy 4 (b (lp slacusyd oS ws el laxe (b anlyd )3 cab 5l 4,5, clasyal, jl edlil il
ol 3 B eails Wadply cpl 5 eslitul a8 isupled] gl bl 4 yly el (6)S6 olKiws ¢ b 5 sl yb g ey e
b 59955 g Caands ¢yl g0 (wll Lo Cnj (s )lore (Bakker et al., 2010) auS’ o oL " o pows zg0" lgie b1y 0590
Ll lore 3 eyl 4 Gpy Caz 53 Jopel samely (538l gy Sl 4 (255wl 4 Bl saneg slaadlye
Sl ooman g wudl cowd b 6 pS0L" Syie (Sho 4 bl pl v g 4350, (Ripley & Bhushan, 2016)
) b 1 4,3 5 slad pal) eMasl b oyl ply ges edlitul @ yo g loaly laie 4 canbs 1 oles oo Hlub sla soly & (ol
N rSb" stk g & An pladpal) il Sl 485 (sl pual) i e iy i (eges Ly b el S lsie @
Il cad ols imgh ) odliiwl dyge (sladpaly s jekate 4 b e Sl bbb 1) Caub g Wleads U Ml
Tjh 3 Connbs 51 48,5 ladpaly 4y b Ban b 1) sl oas )] AIGAT liios e bawss &5 lul shb sl pal,
oy 1ol gl (sl 3yl o ) UKo Cad (ol Y 5 Y r3) sl S5 o 5 435 390 s G s ame (b
Brink Jasl e culais S )8 oozl 5,90 42538 Jlo eloxty b &S la sl 5 Lol cloisn s dbcanisle syl Lol slajlsl
Jilid 2l 00 Jlae! b punly i sl yild olie 4 505 celbylino gy Blal b canlizo 3pal, sl (ol (et al., 2009
Canb 5 (6yl0s80 190 5hd Doyl 0Ll Cands L’>u)a.o ynly Ul 5l el oyle il opl jd ons e Jloi iCanb 4 a5 1S
b sl caub S ild o Cotie sladpaly I KeelsS 1l conl Sl 93 ikd p3 sk ke Jlote (b aulE )
pldl zeo e 4y Camnds dad by il SolsS 13 (S ild o Carus Sl edlael (gboy ololid 1 e a8 Lxe s SSles S eolasl
5 Gl eSSl 485 15 kit 3190 2ol bbb b B b g 3] el gl el
[o,d 55 )3 pla)l gis olis 4 Conbs 1 W3yl 5l SeolsS )3 1) ol ke dus 52l 5 0 koo Jltas fsslono tis 3l 42,18
Sl o0 ooliwl (glaxe i 81 40118 55 i b g 1)

Cawjlaze (Shb gla y5g) o Jeol (gile Jeol 3yaly il AIGA Sladss duwhe 3 paly Yo oyl 51 s 1l a8 oo UG
oz Sl Jeol Jie plyie 4yl o)Ll (rboilea b Conb 4 )08 U 0)leS 5 (5 )Suaragn ik oble s ko p8
@ Canb S, M clapiuew 4 oliwd (glp banld g Y game Gl 4 cilwaigy g b)) Sl o) xie
i odlizl (SigSe & a2 b g yild @l il slaclld 5 (b slosil b o B )30 5 ")l g 5 S lsis
ela gl dpaly aw 3 ble3,S )b psSl b sol S )5 pudtaep job 4 Cands Jl a8 Sladpaly (0 wled,S o)l sl
O ool 00l o3zl shb gl ol gy 5 B ol sl pled] aie lsie 4 Canbs | Logitinms 05585 5 01585 5 (6 ySwonoss
F 1. e .o . . .o on f . . 1. - “ .

o 9 93 plgie 4 Gl 3l syglsh 3)90 53 S i b b S o sletiiy " G Sl ALl L ()5l55 105 Smpon! QIS 10 gt
dge g pudplie piaw S polul 2 Gl g wloioo By 1) (lame (i50 ] parde 0)l9eS U o)lorS 3yl 398 eoliul pledl
Slow 45 Lxo pts dgu5 s 03l dome (5155 g Ll (gl dlge bl 5l g Wl o 9390 b pb & (ghun 4o 3 S 0 )8 Slie
sl sy 5 Jgol 1,555 5,nly 45 (McDonough and Braungart, 2010) 355 0 o 13 & )05 sl (6l a5
doly g s plell e Gl @ Gl Sl g i)l 1) Copb b Jols g clablone (ga208d (nbplS 5 IDSA canyj lams (1
5 e b e oolame b sl 40 bl 3,18 Lolul s b penly (535 5yl 3] e b gl S od odlizl olb
)‘ LY meun L,’.:Lba)).db‘) 0)19{5 1 0)19{5 9 d)g».w.n}u ‘)59.)[.&» J9.o] ‘SLQD)&]) 0 (a5 dl!b)ald u.ul.w‘ 29 w)f Pl?o‘ Olalllas
Slis Giajon sy 5Sserosm 9 Bl Jpol aod psb 4y iled S odlitsl (g lere iin Bl AnT8 0 Pl e lgie 4 Caclo
Bl el L

2. The professional association for design (Center for Sustainable Design)
3. Janine Benyus
4. Biomimicry: Innovation inspired by Nature


http://dx.doi.org/10.52547/hafthesar.10.38.7
https://dor.isc.ac/dor/20.1001.1.23225602.1400.10.38.7.6
http://hafthesar.iauh.ac.ir/article-1-1523-fa.html

[ Downloaded from hafthesar.iauh.ac.ir on 2025-10-28 ]

[ DOR: 20.1001.1.23225602.1400.10.38.7.6 ]

[ DOI: 10.52547/hafthesar.10.38.7 ]

152l 03151 cows 758 bde a0 pud

ol B b Lo j (5 5loro (13 pudly o)

‘sunn?

"-lllllllllllllllllllllllllllllllllllllllllll... p X

*
*

*

*

Ma.glio
K FERCRORI S PP g I -
b L

! ¢

i8Sy glasyal,
Gaa b ceanb
e,

318 )3 Cono 3l (6 S0y Y jilid
Soloxo iy 8l \E_

Synly b osylul
Siloss Sk
Canb L Kalen

oD ) @ve f7r (S
P e E sl (€
e qf <" qa

gSEEEEEEEEEEEEEEEEEEEEEEEY,
-
.
‘e

MR LR R R R RS R R R N R R RN R R RN A
Sassssnsunnnunnnnnnuns®
Sasssssssnunnnannannnnnnns®

RALLLLLLA LI LA IL ILL L LR LN
*
-

* *
‘easnssssssssssssssnsssnnnnsnnnnnnnnnnnnnnnnnns® N

-
o*

- * -
‘massnsssnnnsnnnst tassssEsEEEEEEESEEEEEEEEEEEEEEEESEESEEEEEEEsEEsEsssssensssannannnt®

O

Ik (b syl

asly & =T o ool B = I sliasdl jlas zazee Y- Ilvece Jolladel ¥ = DIVasE ol ba gl
Cumjlaze (2 sty 5 Jpol A= Ml Sty Jgol ¥ =] sgla Jool £~ ] (el EIDD
DV 58 b Jasl 3 =11 5815 slalbe Ve =PI, LT ollass sl (g ilass dusge & = PTIDSA
M= U it s N PP I e s e Y

AL ool e M =B o Boalteriye B it o ileso 9081 o
S5l Y¥= N LEED) ju lazsle . ¥y = 01 su5505 0 b5l ve= D000 Jua 8

-1 (SPC) gl skt - DY) ol cliladl ¥ - YISROI) (g liS aylo s slaza]
b YV = 71 Okala)cwn jlase (shb 35900 Y5-I PHAROS 639, .¥0
Xo =Dl b laaly ¥4 - T Sk law 035l YA = PV Dany s wilgs e
e Joy) Jgos \ ol
AW -IDSA canjlaime b sl bs; 5 Jpol A = yigls gl 5 Cob & 2y
295 5 0,1085 WY Lnsids (5 1dsle pus V5 (5 ;K unnanas VO = sansls plS ‘
v AS
Capb 1 (550,651
bl »

_y

2 Canb )'| d)ﬁfo){,_v

Golone it 3l ail 3

0)19{5 Uoﬂ,.&f Y

— Ryl Jyol &
01585 U 0)l505 VY =5 ,Suan0gu VD

Solomo iz 31 2138 53 Cans 5l s pualy (65000 bl 2 il il 5 5l (b sl yal, Y g

o Slallhao

-
. n a

VFo o Glimoj /o0 Jho /pinidg o 0ylous b

>
o



http://dx.doi.org/10.52547/hafthesar.10.38.7
https://dor.isc.ac/dor/20.1001.1.23225602.1400.10.38.7.6
http://hafthesar.iauh.ac.ir/article-1-1523-fa.html

[ Downloaded from hafthesar.iauh.ac.ir on 2025-10-28 ]

[ DOR: 20.1001.1.23225602.1400.10.38.7.6 ]

hesar.10.38.7 ]

[ DOI: 10.

o Slallhao

-
nua

VFo o Glimoj /o0 Jho /winidg s 8loud  ylacass

>
<

Uso Conm 5 (5ylome (1yb gl 3 b 51 4385 3 (g3 ) (S 590] (b 31 25

93 3l oalal @l )l ol )3 aS wd S g (lannlio addllan g5 1d o, ol 5l ookl caalus § ples ogng gl el 5 ol Holaie 4
4575 3,90 Ll oo ok (ylome (S A1)5 50 o A (3 puml) oS oSSt 2 penly b duslio ) Boile ool 5 (5 )Searesn 2],
3 Hare oy oo Mo 5oal" g e b aS cunl (o3 pmly 559581 3 pnly 33,5 o Al Junads 4 dald] j3 a8 8,3 5 oo g
b Al ¥ 2008 b (Slb a8 5 e gl 4 bgye 4l 3yl Gyt 4 ]y ol g gionl S 9 2gb e s " Sk
iy o b p3 4l syl SO lge 4 o)L Casgs ¢l (Stevels, 2001; Van Hemel and Cramer, 2002) »,8
M g 29 e A, 5 )3 gaia S JalS Sl i g o] 3 45 Canl 630l Sa3glgS] " 1) ol e 48 05 ) (5B
S o Sl Jamo joe 5 o 21 aome 156 5eS 5 2,8 e a5 (2ol Al e ples 10 1y oo G (sl
Gudos sl

glodynly cizul Gl bi) hy 10kl (b 859y 13 SUiPeST 9 ySwerege Pl Jgol dunlio
J a8y sladpnly o (6 Sharagn 5 Bl Jyol 2pml) 3 (50l Ban b Lo Cunj (Gilore (2l dilp  Cando Sl a8
o Ml e s (ilome (Db 12T 800wl (63 puml) & Su5IsST o pmly b ALl oo 0ud Ly (sl jild bl ot Caaclo
Gl 2osped (F o) B05 ua)8 Qlgiih 4 (bjgel oS B )3 oy 0] do Gl 5 adgl Sllllas 51 g 00,5
N3 Jos g sy 3)90 Bainyed 9 03)5 iyl Glgendils sl 30l 5o (g8 (Sl gzl g Ol (518 Gl ot
Gloxe (b a0l 5 caub claspaly jl eslatul (ot I3l B 5yl walyd 1y Kl ol ladynly oyl 5l coglise (goslaul b3
Phb Sal8 50 Canl 5 48,5 cladpunly Giisel (il (i oy ) el b b (sofgn palel alolid |) Lue Cans
Jyol 5 xSueonn) oo Jl 485 adyaly Jl oS (alaog)S ) e Cglis oy S8 4 (g)luly B b lie e (6 )lose
58l Y ol ¥ acgles oyl cunle GESY ledS oozl (Sy55)sS] 3l 51 &S lbog,S 2ok L wled S oslissl ((Bsila
Wl Jpo slisly ) lagl 5l edlizal 5 (6lul Ban b lus G (silone (Db 30T Canbs Sl 48,55 (b pualy 51 o3lisl
el 05 @)l ell > gl g Johar B > gls (candies 3,5 iy e Cunnj ()lore ()b

e T N N NN NN NN NN NN NN NN NN NN NN NN NN NN NN NN NN NN NN NN NN NN E NN NN NN NN R,

o295 ol o) 9

Capb jl 485 5 cbadynl) il oslitul Coucnl A1) 5 G 3l 43S 5y (olad puly (i 2 Canbs 3l 43,8 5l I ool
&b 4 olaed baoCuns 3 (5 )lore (i Uracunsj (g slora (2l

RYTTTTTTTTTN
Cassmnnnnnns?

*

K551 5 a5 5 S 51 4B S 5 slas sl

Se3glgs] S Ssasegy Ayls Jool

AN NN NN NN NN NN NN NN NN NN NN NN NN NN NN NN NN AN AN NN NN NN NN NN E AN NEEEEEEEEEEEEEEREEEEnnnnnnn?

REILELEL TN
Ysssnnnun?®

R L L L L L L L LT N
.

o4 éff'h‘)ﬁrSL’J."é‘ *

Q .
0 2 .
- Sy .
H by g i i = :
. 3 i S o g i g S .
- 5L § S gt .
- ) b 2 .
s roedde Y 27505 glas X H
. e a3 2 S5 sln i Sl - omlane oy g :
- e a3 ISl sl = s 12000 wlicd - .
Bl e el ol P I -
R P B i -

5 b .
- Olods > dgu £ e e
. S Ce Ay (gl ¥ o
. e e Sl So590981 S )y Sy e~ .
- S iy 2. A Ay A= <
. Sl s o 4 28 B ! K ML 9L) A i
: FRERCERSIE e ] Ky ? =
. St O . -
. g oozl B S5 B siliaiy ¥ a \ N .
= Sy il b fosled e ek f N\ 5 :
: g e 2 ey s it = .
Joh -
s it ey s
N 3 P 0
% Siecayiun \ [ S5 S \ [l g\ [ codpled \ @
® .

. .
M T T T T T T T T T T T T T

O3 S~ o plSL -F g


http://dx.doi.org/10.52547/hafthesar.10.38.7
https://dor.isc.ac/dor/20.1001.1.23225602.1400.10.38.7.6
http://hafthesar.iauh.ac.ir/article-1-1523-fa.html

[ Downloaded from hafthesar.iauh.ac.ir on 2025-10-28 ]

[ DOR: 20.1001.1.23225602.1400.10.38.7.6 ]

[ DOI: 10.52547/hafthesar.10.38.7 ]

12l 03131 dcums 3 dlle a0 u

L) oo gladpaly b (sl claojsy gl bl olie )y jolaie 4 iCamb 51 48,5 1 slad ], 51 s3liw] 34,8

2205 3ikial 5 03505 (o 9 ol Al 5 b o gt ol o Au slose 5 B 5 | plugmatls S o155
oS ganan g (pdiliel (gogud 3885 gy Jhe Lo LY Joda 00,8 eolatul g ol (gabdiwd g gzl 3yl

Ll ol djblLagygnjjb
gy ) o)l (sanan > g (m3jlel (gogud =Y Jodo

mghy cuslal S a2 g kel Cod S bl 2 09,5 dpal)
. [ iyolid | ). bl &Y lgts 40 sl
Lol o el gl Tl o c¥lgtw &y s Loy Llid s 0 selel & Fm e Jso!
) 01 s 255 4 o o oss ool gy R 20 ot St bl sila
S o
TP e S e o (Slas 5 e Slgo /pdllaa ”
pledl cls a8y Jsol J) casydl Sp5 Ling) /ol soled 2 ,a80
do 1)yl i S Sptunmw (43 2 w)yd an b o eolatul ol & ool jloolatel ¥
Gl 03,55 Ll 005 ool
——— S
Sl gl (rlaw L5905 0 oS ggeme e g . . e
\_bu»g)/)l)_fl:ga_w)bb dubpbb)ﬂo&)bdlfbwvgmwg
s3> g o Slas (gl g odd by beojly P Y
ol 04 odlatl Cawydb ol
Gl a8l gliged ol
1,LS conanlis a8 | &b (¢S :
o e G ST Dl s oslizal Lol slo bl ol 03,5 ot xS
s b 3,185 0929 ABL Y e 0500 — ) ¥ s
REOW WA Fio Lo b 4 olows Gua b ol
] 005 dﬁ|)|
AT
AT
A
AL
Z 12
75 \Z
o
A
e
AR c:
Zxe 5
%
Eco 9 Eco 8 Eco 7 Bio 6 Bio 5 Bio 4 HP
oy R

] Tuue 154 u_’:jl.: C,w}JU o5 adlawl
{(Biomimicry) (¢ ,Suesogn 3al, ciiske Bio (Hannover Principles) ,égla gl caise HP
Bl e og S (goleds sl dluel ¢(Ecological design) «590551 s yal, e Eco
Obezaiild gyl )d Cads 5l ad )5y sladaly 5l eolatwl (gal 4 )d =Y Hlages

Olos oo 4l o Hbazeiily 5l 0,5 Hlan 09,5 & Sl 3 Caruls jl a8 )S 5 slad sl edlatsl e gl (godiad LS ) Hlbges
b Cpds Wiledges odlitul 3¢5 sl w18 )3 1) syl i Lol clbosladdS | sy sliae i besuisly 45T 8 )F A s
Tk > lord 395 @‘)L’ 2 dbgrye (slwoflonds’ (6,8 ) gy puil a4 B ol slisl Jgol 9 00, oo S b plgmitils &
o355 () (Sl 01 1m0 1) Sp5sS) sply o5 ala i 5 I35 (1IA) s o3zl (58 (Se3olS1) 8 0,5

o Slallhao

-
nui

VFo o Glinoj /o3 Jlo /pinidg o 8)loud  ylacas

AA



http://dx.doi.org/10.52547/hafthesar.10.38.7
https://dor.isc.ac/dor/20.1001.1.23225602.1400.10.38.7.6
http://hafthesar.iauh.ac.ir/article-1-1523-fa.html

[ Downloaded from hafthesar.iauh.ac.ir on 2025-10-28 ]

[ DOR: 20.1001.1.23225602.1400.10.38.7.6 ]

hesar.10.38.7 ]

[ DOI: 10.

o Slallhao

-
nna

VFo o Glimoj /o0 Jho /winidg s 8loud  ylacass

>
pr 3

Uso Conm 5 (5ylome (1yb gl 3 b 51 4385 3 (g3 ) (S 590] (b 31 25

S S305S1 2yl 51 28N 09,5l ggaome p 135315 1) SG5IsST 3yl (sla gy g )13l Sl (10+)4aBl sonlatul oy iy
oobl o s (3 35 250 sl Jsoly o b jig) il 5l ((6)Shomos0) & 5 O F (slaog)S .Cuwl 03,5 solitul Cawyd (i B L s
5 3l o oy & sy el (3gile Jgol) ¥ 5 Y ) (clmog,S 1i5gas odlitul lands 1 (odelds o sondans S5 &) lsads] clno U]
L Jooly sl 3 (655 s b Siglss] syl by ol (liog,S (iopad 13y o o2l Sl (oo canlia gy
IS 0 el Qlgnils 1oy Jlaz 09,5 4 1yligaedidld ok 55 Carnb 1 48,5 1 (gad a1 3Ll oglds
L punly 5 L] 4 05 odnlie lagybo sy s b 05313 &) b (S5 &) (Sa3elsS1 5 (6 Soogms eydsil Jpuol it slod,ual,
3 ©olds o ) pamlie 4 bgmeiild 3505 lime CalS (gly 1038 odlitul b aul B ) Cilisee claaY ) b 5l a5,
S GBIF sy (2l anl B 0 0paly jm 5 i Sl (53S0 0 SOl (rizrad g Cald qanlio (655,15 50 (sancagly)
52)5 )15 den |yt 33 ik 4 ey 53 09,5 2 & (slojlgadS o3 Ll (pl 53 8515 385 (pwyp 3y90 Gl (Al

ol 0 LI Jodo 1> 5 gl il

byl S5 1553 3,08 5 o3ly 03 gl el =¥ Jou

L ogS A ogS Vog)S 6 05,5 B og)s 4 095 ¥ og)S Yoy VogyS
Eco9 Eco8 Eco7 Bio6 Bio5 Bio4 HP3 HP2 HP1
. sl _ S - _
3 olls . aly Cawyy LB o9 by o)l Cab oS!
ailate o)l 5yl pA b pe P glan <,
dlas Sy by Ll i So -~ reiSo 5 5
- )% sl R~ P % oL iy se Lo db; s
uwlw‘l . o3 lesiuw! . _ _ . _
b 45 JIRIRERES, 3 las Jbye rhedSlh Slew; gphodsih
ke 0;l90
“é)‘m . . 9 —
N bl e &9l Syl sy oY SpheuSih  bow cols, CoaS i) CoaS .l
SiP
(o Jb e Jas glas o S sl Al Bl o yos
Lo 3l . 9 Copde
e Mg 5> W0 JIRES Flae Awdin lan
Egucn O3S dgdze
) - . 3| ESes
eoldcu; Sk p, | s s gldw oy b bl s> g ply]
e bowl T e saScuia Ll IR SRS b
e yg
| w9 cuiSb
N N S J 9 I .
48 48 599 Lo Lo e
@pdye gl d % S s b & ) e SrdiCadgine

GLlS” (i g bl oo bl )3 0ad &) gladpual) L padiis oo 4y 7 y5ctune (SlroflaaddS (85 s (g0 Yoz (o b
P95 A 3o L5 485 sl sl ot g 435 sl 438515 ooliial 5)50 Waog)S saled 13 cdliae § (g5l b b Lasye
g adl; i caliae an gyl jlog)S 95 cpimen Wl (¢ plewiSib caline 4 13,8 Shb beils Jgol 5l 6puSope b oS
b 00 9 faslA il dn g piluw g 0 4 L1038 oolatwl (Shb )0 (6,Khos0gn dpbly 1 aST 2g)T dw Lldisl d g CuaS sl
4 095 55 (e WAL dr gl g o)Ll muditis 1uE b gl JSS ) g5l yln 095 A o SGTglsST Sy L Loty

SlALSl (g ik 4295 (29248 o Cone


http://dx.doi.org/10.52547/hafthesar.10.38.7
https://dor.isc.ac/dor/20.1001.1.23225602.1400.10.38.7.6
http://hafthesar.iauh.ac.ir/article-1-1523-fa.html

[ Downloaded from hafthesar.iauh.ac.ir on 2025-10-28 ]

[ DOR: 20.1001.1.23225602.1400.10.38.7.6 ]

[ DOI: 10.52547/hafthesar.10.38.7 ]

12l 03131 dcums 3 dlle a0 u

YARE

AR

e

AL

A

AR

I I l I I 2

= \

Eco 9 Eco 8 Eco 7 Bio 6 Bio 5 Bio 4 HP 3 HP
Hpla HMep HoSke B lo WMaols W 550

| e | e o

=~
s

{(Biomimicry) (s ,Suesegn 3,0l, e Bio ((Hannover Principles) jgls Jgol ciise HP
bl e oy )5 (o0,led sanles dluel ¢(Ecological design) 3560581 > pal, cassce Eco

Obeils b )3 b adle 1 odlaiwl e sy d 3 =V Hloges

Zari, ) oyl S polo slaa sl 4 dg b

Al Jass,Sy clas,mly gals ol g5l
‘Ui:‘“f’ <oly 2 s3I lailyl gd bl wd o xub
: A"’> . .
N Ot fal (6y98 Gl sl plida
@W 'V’\:v‘__ ----- Ches a)ﬁ“‘ dw )J 4—< D)glo-ﬁ 9 ..\.«.3‘])3 c)l.:&l.w ‘CJLA.A le)B
ot R \ e o 5 i L3 Loyt 3390 P31 ot 3 515 omalS) Sy
gy oS 5 J . 5 : | : NP D090 Py ) 9 ) Syl dn
e : gﬁwm%@ R~ L 29k do o w2l B gl 3 NS 0
31,5 51 5ls il A aledd e a3 00 lsie sl )3 Ao
S b oo cslncald 5 Lacglis calis gt
“"l«\w v > 53 Al o (go9ud 5 00 L)l sl J>ol,
oyh s el ol s 1y hgomshs HI8 syl 51

, Lo ygiSs ol cpadgen wls 53
T e 2FS B (il mdged oy 0dd S5 gslaw

i ol s (e 2 Olﬂ}?(—aﬁ.}].} d>g 9 40d o anbQLﬁd
(Y 5l903) 28l oo LB 2led )b & (e,

.‘.:

Feass S (A sile Jgol (wlal 3 & (laog)S a5 consl dagi B S ol yly o 4 2295 L lopniih lag)b gauolie L
i stages ) eaisls 3l 2o CSu3gdss] 5 s Summnses s1o3yealy bl 1 48 olaos,S o8 Jlo 3 ctinges odial il L5 glns
bl sas o U gpin (il 10,8 slb j8gile Jaol wlel 3 a8 Sbaziily b S &y slaclbasl sl p 5505 ol
aS Jls pa)S ols ol pdlas 5l oybes (godlatnl (gl (oo Gy Sl (a5 > a5 &y pladl Ll cpl 50 9wl pdlas
Jyol 4ot 3 aizshy; Wlae (8 Ol 487 glo @ las oo Job plo b ks S5958T 5 68 woragen 2500l 93 L Glgomily
dlgo (oo Cj (543 2 9 Sk s 4 &S by ) b3S o0 wal 3 gl sl e Ll 3 (s O3] Bgile


http://dx.doi.org/10.52547/hafthesar.10.38.7
https://dor.isc.ac/dor/20.1001.1.23225602.1400.10.38.7.6
http://hafthesar.iauh.ac.ir/article-1-1523-fa.html

[ Downloaded from hafthesar.iauh.ac.ir on 2025-10-28 ]

[ DOR: 20.1001.1.23225602.1400.10.38.7.6 ]

hesar.10.38.7 ]

[ DOI: 10.

o Slallhao

-
nna

VFo o Glimoj /o0 Jho /winidg s 8loud  ylacass

pr -3
—

Uso Conm 5 (5ylome (1yb gl 3 b 51 4385 3 (g3 ) (S 590] (b 31 25

s lio GilecSimyd g slain] €S )lie g0 4 oS azie Cunj 8352 4 plid sl Bg)S I (B (piznen 95 g
Wdgr didldy ol 4y g Wy
ey isgy e s s (oo sl sy 5 J3) ool & Gy sl 83,5 Tk gle gl (il 5 o5 il
s S s U S 5 s Samaps 3ty Ly (ool (slaog S 8,8 )5 con 3p90 o> clio 5y e (it
St &y Soraposas 3yemly 45 123l ledl o] A5 gyt (el sloinly lgedils lly ol ) 45 Wi anlge b ol cascygly
3penly el Loy (65 )IS5 45 susbsl ol dus 30y dalgs ISt by Canabs 55 39390 cslo ol 6,651 (clys Lol sl tsple)
Sl aile o b ololid XS o JSe bl Glgndily sl (s Sonegn

(9sile Jyol 5 SuiglssT 5l 93 &) Cond) it (55t Gloj Mol (6 Summage: S8l o 3 a9 Sl )

ol laids y oy g 5 paass Glalllae Kojli 3yl 2435 dyanly (pl 0 &S Jaol g la yog, ¥

2k plojen oo dy (5b5 satuly yusiio Jolgs &S sm3 g0 Wyl gy g Jol) s g Au])8 )b sala> dw 3 dpemly (¥

25 )18 429 390

e Sl Byo (gyutn S8y Sheegn 3yl b (b (il o5 A ol ai (l daeg)S (Sl 3g) ganlie b
3905 €Ul 0TS (bt o |y 355 ol ey gl ol b 5T szl 5 55,5 b sy 5 (55055
3 oz Jto (sl il 3lae Comlo o 1y lsmils dyigm 5 40 bl iy (S cplo Conpls 31 8,5 0 b Sl 4251
ol & 2o 53 9 08 o Gl & (5,05 (5508 e il &Sl g3l 31 oot (sl ndusgy (oles )3 pRycudSl (slagss
5 83995 30zl (a8 I3 ) Sejlss] 2yl b ol plognils A e 5 IS |y 395 oS 5 o gy b S o S8
st okl ol el 3 ol S Ss 5 53 ccudls (K lsads) 38> SleMbl & byl Ll e
il episly cdlyys ¢ yisly sl o gloj slacudgions yulas Jolge ol 5 yly g45 5 0gMe a8 cbly (ledl s g7 o (S job
sl 3138 13 gl e b g2 2psmly pp el B & s 3 L 2550

—

25 Ao
2B Lie G (S)lane (b il 8 50 Gl 51 48 )55y (gl punly (ot il gy o b Uyl ol 1y ISl (ol ol gy
>l 118 3 Jo5 g 4] Gty (glame (ol a1 5 Gl S 485 (ladualy (651 g g0l b 4 s S
S ey ledl o lgice iy ol 53 23,5 sl Connl Sl 4S5 cladpal Sl ot b syl Ban L lie Cunj (glane
Sisbte 3] 5 agbss Jyol sl S 5 5 |y ablyge Sglite 3,00, £ bl 1 Con 45,5 5 o8l 3| S0t e
A b L;Lm9§ﬂ 5l 9 Sl (6 lexe L;>|)L> _\J)s 5 Lmt'j Jﬁ)lf 9 ‘_55\:)919» unls b91.6;'.a UJAJCBIJX OQW‘:&I) e sl
bl oy Glgndils 3503 (e g 059> 2 2pal) o8 Amd o (LS pSl (g 0538 ol (b Al o 53 39400 &9
Sogid cpizmads g (6 )lere jolic g Glaljll asy ouds ooy CleMbl saon i )3 Hlgmisly SUlg liee s &1 sla ol Tokaw
55 sate Ll o Lo ySlas s 1) sl dogs a5 siud oloylpl g gy Jold jbgils Jswol 5 (6 pSuapogss a5 15l dliws J>
ool 5 6 )Suasngs) Conpb jl 43,5 slodyunl, 5l oslitul 15U sl § bglss (sauwslio g oy 5l ol ot djlo oo
55505 b ahb Al s 55 sl bl (g0l o §) 48,5 slad pual, 108 sl o] sins ylis Su5elsST 3,y 5 (Higila
(01 (i Lol 4 Slogzge (055 45 ol (SojalsST sloan b slxl g i (sline 4 Su3alsST 5 lak) So3olssT ()lul <

A o &l b Gua b Ll ped &S Caub gal b a8 Jaol g a0 b S

5 ol b phoeiib QST (o)l e Bun b e Cangj ($ilone (Db Snlp Gl 4B S cladaly b0l o
3 B35e] Slo oM B 1 e 1y Uaiael ol S o ailims S (glome polis g menlio 4 (Sefglsn SIS S SlaSiSS
355 Sygo licals o aslel i cos GleMbl Jols 5 oy (sals sl Jlis ¢ los @by jad i,k

rile el Ly g (528, ool caltan > 5 (2l ]850 sl 5 o Sl eolital g 3 05 g et (slogSl cuslio Gyl
Conub | 48,5 slb cla bgy g o5l oan] )3 39, 0 sl il o ol b Bl (cLad (camwgs slp Phe slaais Sy


http://dx.doi.org/10.52547/hafthesar.10.38.7
https://dor.isc.ac/dor/20.1001.1.23225602.1400.10.38.7.6
http://hafthesar.iauh.ac.ir/article-1-1523-fa.html

[ Downloaded from hafthesar.iauh.ac.ir on 2025-10-28 ]

[ DOR: 20.1001.1.23225602.1400.10.38.7.6 ]

[ DOI: 10.52547/hafthesar.10.38.7 ]

Syl 03151 cows 38 e a0 puid

oS o gl Jool L LS (555 5 03501 ol o esled (Sofolom @lio (sl 2 Sl (sammgi 4 a9t |y ool

sk ui")}‘%’ slaosls Lg‘oJ.:.S\?. (e g SleMbl gouds (gabdiwd loybdle oSy &N s >l gokmddsl,l

e NN N NN NN NN NN NN NN NN NN NN NN NN NN NN NN NN NN EEEEEEEEEEEEEEEEEEEEEEEE,

ried )i Lw 5059

5 48,8 sl el 5l odlil Cuonl 218 5 caub jl a5y cladyal, JiE 2 Caads jl a3 55 s yaly 5l eolizul
Sk & oliws 3 Canb Lo Consj (sjlome 2yl Lo 3 g slons o lib

essssmmmmEm,
snsnnnnnnns®

*
*

N NN NN NN NN NN NN NN NN NN SN NN NN NN NN NN NN SN NN NN NN NN NN NN NN NN NN NN NEEEEEEEEEEEEEES

Sl Bua b e Cun 5 (5 )lore (513 ]y (o

AN N NN N NN NN E NN NN NN NN NN NN NN NN NN NN NN NN NN NN NN EEEEEEEEEEEES

"...--------------... ST RN NN NN NN NN NN NN NN NN NN N NN NN EEEEEEEEEEEEg,
. .

*
*

*

.

SN NN NN NN ENENEEEENEEEEEEEEEEREREy,
* *

‘s
o
.

A (£9Y
3159 3 oo ) oS Y 2l
b

|

20158 )3 Canbs 5l (6 yS0p0 Y yild
Slase i 3l

s

@ el o) K fere (€

a5 sl

t

RLLLLLLLLAL L AL L L L)

Sy—ly Ly g ab
Sl u-")b

t
o\ b<p b oD

QoD e A
fleea? qf i< qif

“ssssssssssssssnsssnsnnnnnnn’®
‘e
SEEEEEEEEEEEEEEEEEEEE
*susssssssssnnunnnnnnnnnns®

gSUEEEEEENEEEEEEEEEEEEEEmy,

*

‘O

gSEEEEEEEEEEEEEEEEEEEEEEREEEy,
L]

tissssssssssssEEEEsEsEEsEEEEsEsEEsEsEEnEnEEnEnnnt

*

*

*
-
*

* . ®
Ysssssssssnnnnnnnn® .llIIIIIIIIlIIllIIIIIIIIIIIIIIIIIIIllllIlIlllllllIlllIlllllllIlllllll“

SN NN NN NN IS E NN NN NN NN NI NN NN NN I NN NN NN NN NN NN NN NN NN,

Gl 458,55 5103 8]

So3glys] S Seesegn Pla Jyol

AN NI NN NN NN NN NI NN NN NN NN NN NN NN NN NN NN NN NN NN NN NN NN NN EEEEEEEEEEEEnEn?

RELTLETTTN
Ysnnnnnun?

gsEEEEEEEEEEREEERE,y, L L S
.
. - g .
: : » esssEEEEEEmEnN sEsssssEEEEEsmEEmn sEsssssEsEsEEEEEEn .
‘s)l.ma.l.ulaég ‘)JLL.S o ., ..t ..‘ ..¢ ..‘

anllbae uliah s, S5 9 (jeel (o)

b walyd
e Jlis] uli.bu) Qb aleMb

(2

uhhfuﬁ)ﬂ

il L5 e
2 ol Gaxd 55

JSita Jyo e

¢ g€jree 6= oD
K (€ e & sferv (€

S

677 MR o (€ (o6Ce €

esEEEEEEssEEssEsEEssEEEEEsREnnEn,,
Yasssssssnsssnnnnnnnnnnnnnnnnnns®
gSEEEEEEEEEEEEEEEEEEEEEEEEENG,
JSNEEEEEEEEEEEEEEEEEEEE RN,
asssssssssssEEEEEEEEEEEmEn’
NN EEEEEEEE NSNS SR RN,y
®ssnssssasssssssnsnnnnnnnnt
g EEEEEEEEEEEEEEEEEEEEEEE,
ML L L L
Ysassssnsssnssnnnnnnnnnnnnnns®

v
agl Gl "
i byl S Aadin culled
- 3 oo * *
uﬁsfxﬁﬂN*“u& . ®susnsnnnnnnnns® "----------------.-" .'------------------‘. N
. o %oy "'
“ssssssssnmnnunnnsn® A NN NN NN NN NN NN NN NN NS NN NN NN NN NN NN NN EEE NS EE NN E

T NN NN NN NN NN NN NN NN NN NN NN NN NN NN NN NSNS E NN EEE NN NNENEEEEEEEEEEE

boo Canmn 3 (5 slazo (A1 yb 2ial 3 )3 (ool o6y Jgos b T3 5 Cab 51 48,5 5 (gad paly (bS5

4NN NN NN NN NN EEEE NN NN NN N NN NN EEEEE NN NN EEEEEE NN EEEEEE NN EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEmEnnnmn?

esmmumnw
asmsman?®

Lo Cansj (olone (b al )3 Canl 5l 435 5 slosyly (S50l (oisul 2Ll by —F pgas

o Slallhao

-
. na

VFo o Glimoj /o0 Jho /pinidg o 0ylous b

D
—



http://dx.doi.org/10.52547/hafthesar.10.38.7
https://dor.isc.ac/dor/20.1001.1.23225602.1400.10.38.7.6
http://hafthesar.iauh.ac.ir/article-1-1523-fa.html

[ Downloaded from hafthesar.iauh.ac.ir on 2025-10-28 ]

[ DOR: 20.1001.1.23225602.1400.10.38.7.6 ]

hesar.10.38.7 ]

[ DOI: 10.

o Slallhao

-
nna

VFo o Glimoj /o0 Jho /winidg s 8loud  ylacass

D
-

Uso Conm 5 (5ylome (1yb gl 3 b 51 4385 3 (g3 ) (S 590] (b 31 25

iloailen 5 old 18,5 1,5 odlitl 3,90 (2l slh oo ples 3 Loy b8 5 (glunlon anbs 48,5y (Sl 15 )5

oS 5 s gilwailen ¢ 49l Glunal ¢ S Jozi i 51 ST ol Jdo cuatiiine JWE5! 15w )lie oS 09 o ol £o5 geiy s

oty 3T o Lo cciposs (¥ caliino 3JUT o Lo ccinogs () 1) A5)ke Canpbs 5l 8,55 nhb (glasls (eanas 5 Lol
ol cahb bl lagjloaslen o W oly i) (0 5 s sla el 2l 5l (F osrse ccla ol blsl 5 ciyysi (¥ ¢ nis

20,8 o a8l lojle 9 (60,Slae S 4 alitie olaw 3 s (glad paly WS g (gilwalled Coge (olEBl K& g W

1D ya8

IV lass Jlo (g)lone sty (uolid)S alatio (g lome b sl oyd Gl I B Ay e p5Y 353y By
Soglae 3 &S SloyS Cuanigd ool W5 piman g Ndges S b Lidgk (slaygejl 1 &S dpuie dnly oMl 5T olKiils VYAA

Ailed (SIS g a5 W3S (gL Laedld

1. First Things First 1964 15. Biomimicry
2. First Things First 2000 16. Natural Capitalism
3. World Economic Forum 17. Cradle to Cradle
4. The Ceres Principles 18. The Sustainability Helix
5. The EIDD Stockholm Declaration 19. The Presidio Model
6. The Hannover Principles 20. Life Cycle Assessment
7. The Wingspread Statement on the Precautionary 21. LEED (green building certification system)
Principle 22. Social Return on Investment (SROI)
8. IDSA Eco Design Principles and Practices 23. The Sustainability Scorecard
9. American Institute of Architects Sustainable 24. The Sustainable Packaging Coalition (SPC)
Architectural Practice Position Statement 25. The PHAROS Project
10. The Designers Accord 26. Okala (Ecodesign curriculum)
11. Kyoto Design Declaration 27. Design Can Change
12. Graphic Design Canada Sustainability Principles 28. 11 Design Questions
13. The Natural Step 29. The Designer’s Field Guide to Sustainability
14. Total Beauty 30. Re-nourish
Xbe

Ehrenfeld, J. R. (2008). Sustainability by design. Yale University Press.

McDonough, W., & Braungart, M. (2010). Cradle to cradle: Remaking the way we make things.
North point press.

Van der Ryn, S., & Cowan, S. (1996). Ecological Design 1 M J.

Weinstock, M. (2008). Metabolism and morphology. Architectural Design, 78(2), 26-33.

Bakker, C. A., Wever, R., Teoh, C., & De Clercq, S. (2010). Designing cradle-to-cradle products: a
reality check. International Journal of Sustainable Engineering, 3(1), 2-8.

Bakker, C. A. (1997). Environmental information for industrial designers.

Becker, C. U. (2012). The meaning of sustainability. In Sustainability ethics and sustainability
research (pp. 9-15). Springer, Dordrecht.

Brezet, H. (1997). Ecodesign-A promising approach to sustainable production and
consumption. United Nations Environmental Programme (UNEP).

Brink, G., Destandau, N., & Hamlett, P. (2009). Genealogy of the living principles. AIGA Center for
Sustainable Design.

Buijs, J., Smulders, F., & Van Der Meer, H. (2009). Towards a more realistic creative problem
solving approach. Creativity and innovation management, 18(4), 286-298.

Charter, M., & Tischner, U. (2001). Sustainable solutions: developing products and services for the
future Greenleaf Publishing Sheffield.


http://dx.doi.org/10.52547/hafthesar.10.38.7
https://dor.isc.ac/dor/20.1001.1.23225602.1400.10.38.7.6
http://hafthesar.iauh.ac.ir/article-1-1523-fa.html

[ Downloaded from hafthesar.iauh.ac.ir on 2025-10-28 ]

[ DOR: 20.1001.1.23225602.1400.10.38.7.6 ]

[ DOI: 10.52547/hafthesar.10.38.7 ]

152l 03151 cows 758 bde a0 pud

Dewberry, E. L. (1996). Ecodesign (Doctoral dissertation, Open University (United Kingdom)).
Dewberry, E. L., & de Barros, M. M. (2009). Exploring the need for more radical sustainable
innovation: what does it look like and why?. International Journal of Sustainable Engineering, 2(1),
28-39.

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.

Glavi¢, P., & Lukman, R. (2007). Review of sustainability terms and their definitions. Journal of
cleaner production, 15(18), 1875-1885.

Hallstedt, S. (2008). A foundation for sustainable product development (Doctoral dissertation,
Blekinge Institute of Technology).

Harman, J. (2013). The shark's paintbrush: Biomimicry and how nature is inspiring innovation.
Hachette UK.

Jin, P., Wang, Y. F., Zhou, Q. F., Rooymans, J., & Yu, C. Y. (2009). Luminous efficacy of white
LED in the mesopic vision state. Optoelectronics letters, 5(4), 265-267.

Zari, M. P. (2007, November). Biomimetic approaches to architectural design for increased
sustainability. In The SB07 NZ sustainable building conference (pp. 1-10).

Manzini, E. (2009). New design knowledge. Design studies, 30(1), 4-12.

Margolin, V. (1998). Design for a sustainable world. Design issues, 14(2), 83-92.

Mattheck, C., & Burkhardt, S. (1990). A new method of structural shape optimization based on
biological growth. International Journal of Fatigue, 12(3), 185-190.

Duraiappah, A. K., Naeem, S., Agardy, T., Ash, N. J., Cooper, H. D., Diaz, S., ... & Van Jaarsveld,
A. (2005). Ecosystems and human well-being: biodiversity synthesis; a report of the Millennium
Ecosystem Assessment.

Oxman, N. (2010). Material-based design computation (Doctoral dissertation, Massachusetts
Institute of Technology).

Papanek, V. (1971). Design for the Real World: Human Ecology and. Social Change.

Rahimifard, S., & Clegg, A. J. (2008). The role of the engineering community in sustainable
development. International Journal of Sustainable Engineering, 1(1), 1-2.

Ripley, R. L., & Bhushan, B. (2016). Bioarchitecture: bioinspired art and architecture—a
perspective. Philosophical Transactions of the Royal Society A: Mathematical, Physical and
Engineering Sciences, 374(2073), 20160192.

Roozenburg, N. F., & Eekels, J. (1995). Product design: fundamentals and methods.

Stevels, A. (2001, December). Application of EcoDesign: ten years of dynamic development.
In Proceedings Second International Symposium on Environmentally Conscious Design and Inverse
Manufacturing (pp. 905-915). IEEE.

Van Hemel, C., & Cramer, J. (2002). Barriers and stimuli for ecodesign in SMEs. Journal of cleaner
production, 10(5), 439-453.

Schmidheiny, S., & Stigson, B. (2000). Eco-efficiency: creating more value with less impact. World
Business Council for Sustainable Development

P
-

I V¥ o e b Jl g ooty Caid o cilellhaa


http://dx.doi.org/10.52547/hafthesar.10.38.7
https://dor.isc.ac/dor/20.1001.1.23225602.1400.10.38.7.6
http://hafthesar.iauh.ac.ir/article-1-1523-fa.html

[ Downloaded from hafthesar.iauh.ac.ir on 2025-10-28 ]

[ DOR: 20.1001.1.23225602.1400.10.38.7.6 ]

[ DOI: 10.52547/hafthesar.10.38.7 ]

Evaluating the effectiveness of teaching nature-based strategies
on the Bioarchitecture design process

Shermin Olia, Ph.D. Candidate, Department of architecture, Science and Reasearch
Branch, Islamic Azad University, Tehran, Iran.

Farah Habib, Professor, Department of architecture, Science and Research Branch,
Islamic Azad University, Tehran, Iran. (f-habib@srbiau.ac.ir)
Azadeh Shahcheraghi, Associate Professor, Department of architecture, Science and
Research Branch, Islamic Azad University, Tehran, Iran.

Received: 2020/12/07 Accepted: 2021/05/31

Extended abstract

Introduction: When the modern rational man saw himself as the source of all values and saw nature as
an inexhaustible source of raw materials for the development of industry and the satisfaction of his
needs, architecture became a tool for meeting man's physical and material needs. The spread of this
thinking led to many problems, including environmental crises. To encounter this crisis, new intellectual
roots were formed based on the combination of nature and technology, and sustainability concepts were
introduced in scientific circles. Consequently, the architecture of the time was influenced and forced
architects to invent an approach in architecture that minimizes damage.

Methodology: Studying different strategies of nature and gaining comprehensive knowledge of the
application of these strategies in architecture for the development of environmentally friendly space can
be obtained from practice and design training. This study extracts teaching strategies derived from
nature on the process of bioarchitecture design with the aim of sustainability and change in
bioarchitecture design. After studying in the field of bioarchitecture to develop sustainability by using
strategies derived from nature and selecting strategies (The Hannover Principles, Biomimicry,
Ecological design) to develop a survey method in the target community and sampling students of
humanities, nature, the architecture of Islamic Azad University by conducting researcher-made tests to
analyze focusing on the level of understanding and application of strategies, the type of selection and
focus of students on concepts, as well as the level of results obtained.

Results: This study shows: Strategies derived from nature expand the range of student design solutions;
A complete description of the cognitive challenges of nature-based design includes problems and
challenges such as retrieval, incorrect mental models, focusing on and using inappropriate features and
aspects, and ignoring similarities.

Conclusion: In the future, nature-based design tools and methods encourage designers to develop
concepts based on biological resources, including various motivations and attitudes with common
ground principles, providing innovative solutions, combining categorized information structures and
data.

Keywords: Nature-based strategies, Architectural design process, The Hannover Principles,
Biomimicry, Ecological design, Bio architecture.
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