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Fig. 5- Cactus design for cactus design.



5 2P SI5e0 (S ySao g 95529 L (Sldiud (SO 955 53 €aS (5350 (> 15b (o 9o S S
RIS

&:.:x.: 6)@): g;a.:.‘lé)\ L;)L»fjfﬂ 6‘}>L.) Al )‘Aja.:
Diag. 1- How to emulate nature in the bionic architecture; sources: Golabchi and
Mahmoucinejad, 2019.

=3 OB by aelsl Cilises glaaiy a0 5 1S L (6,850 Ly opl ST s aS b
St sl 3l S plaolestle (Benyus, 1997) sls dal &5 sdyl sladla s (Sl

Eastgate) Sl ol u"‘Jl’ om0 6LA4.:Y )‘ eslel L -)\MSL;QJ oalaza! LF’LL‘») 6LAJ§ BE RWLY
Jg.i g_g.g‘ ‘L:."”*."“} ‘V-LQ 9 J..a jsja L.. L;‘)l:.a f.é e)').a B ljlj:\JlS )UT (Zlmbabwe 4Biﬂ’dSl

.;);\)oxﬁgr&*{ s

A5 e () tar ) 50
Fig. 6- (i) The Eastgate - Zimbabwe building; (b) ant nests; (c) Ventilationsystem; sources:
authores archive.

JL’b-L,u cJ.iJA a}_{jé\.g cd)L«xﬁ sy S 6&@1‘.&}3 LY Méu.a olis C,.x“Mla U:"”"(’L@J‘ oS U‘i‘

Colin yPeter Cook 0l laxs Kunsthaus o5, <o 5 et a0 .ol a8 S &y 50 3L 5

Sy e a.\i:YﬁAQL}.{JA{)J:WlSJJuSl{L;)ﬂChMJ\J?LESQlj;pA..,Fournier

L)

sytann stiabys

g cans s o

Sliabgy (pele il
oykes oJsl Jlw (6 skoe

A

Js!



)

Slabgy (ool o i
oyl (Js Jlw «(s5lare

o

Js!

Jst oot oV F ey L) Jsl Jw (solere GUab gy (ols g il

(a) Kunsthaus; (b) Cafe Insel (Wikipedia, 2014) v ,
Fig. 7- (a) Kunsthaus; (b) Cafe Insel (Wikipedia, 2014).
S 5 ead 4 S el ! sk IS 51 Bahai House of Worship 0P S Ulse w

Armadillo (Clyde Auditorium) &S Il Jiomeldl o5 cnl Gla ol g

2020 S ;Lu :Bé}.la’i E—.Io-use of \X/O—rshlp b) ‘s-j-Xr‘maEi.llo‘cJ:;S Al @) A sl

Fig. 8- Concert hall Armadillo) + b (Baha’i House of Worship; sources: WikiPedia. 20120.
e okl a8 ol st s gl L S S 615 O g G5 e o] ka2
Sy g oded S il o8 3 4 5 s gbasls Sw el .S

Slann slaalSy 5 F-¥

IS by slaen Gosls il 5 oS a0 A0 5 o Sl 4 Glnen oS5
S5 IS A8 o (S S5 A5 4 pllsl OF e 13T (slo 851 (slaran SIS b
Sl g b S 5l eslizal L aS Col ol e (glazes COKE dul B s dsles i L glaces
OF s a5 b slacpmy s 0L o a8l (e S (slaolSs 1 i aiile) Of b
334 53 page Olgzr (B e S5 S 5 s Gl AT L po S e a5l 55
Sl s 4 b e 5SSl TVOV s 3 e SC S (S5 A5 s 5 P00
sy gy Gles Gl cpl s a5 SIS ol slaelKile3l 51 (S 53 VATY JL 55 b
Sl bl papie e Las 0555 L sl et 05,5 Ohlay dsnte sl o5 oS
O 4 ST Oler )3 slazen o850 G L 55,50 58 oSika Jsba Y10 Jlu 3 (slats
ol ] s o Gl i b ST, SO 3 4 S s (glatees CBISE LS
L S sbar ol 3b5 Bd a4 gy 53 35 50 sl Ol 558 00 f o0 Oolaa Sl e
gy 3 3y m 0, Olin pp YO LB 5 0 o s p psless 5 1B Opmmen S5 s
Ly ool S 5 S a5l Lo GLbl plonl 1 (6ol sins JSCES el 551 ol 0



5 2P SI5e0 (S ySao g 95529 L (Sldiud (SO 955 53 €aS (5350 (> 15b (o 9o S S
RIS

G5 L Ve 51 i el gl ol J 3 Ol sl atlid Dol Sler (6,550
A sl K.U.J)’Y; VYo Yeev Jle s el oSle sl s S Ol S S

.cﬂ.u\f_iﬁ@m;lyﬁ;j\djltﬂ_,jlgm&ywtguu%jO._,H._,.:j.g‘a)f)lzs
\ 2 ——

G

Nuclear Island

/
T Ol E Tubinesew
/ e » @ Batance of Plant

L_SLGQLAJ'}LA Y ‘wl}- QLQ:;'L\-N Al ‘)j:S\) QL&I}-LA Al ‘&Lfﬁ})‘ )L:J S °L§}J::’ k.i::w Cjb A4 J.U...,a.'v'
MYV o ATAF sy ol e isle

Fig 9. Schematic plan of the European pressurized power plant; 1. Reactor building, 2. Side
building; 3. Quadruple safety buildings 4. Emergency power buildings, 5. Auxiliary building, 6.

Waste building 7. Turbine building; Soutce: Bahramipanah, 2014, p. 137.

Slamr 5,93 0-Y
S Jle gl S o oozl Lo S A5 e it s o5 5l dolze oo S slaelS s, alas
SST s 53 a8 Glates ol 51 S cpl (glates o8 5 0 s e b Ko U (ans
0555 2555 2050 HSE LB S5 T s 8 olSin 53 e el 3,8 0 50
s SIS O 4 45 gl 3 ol 53 5350 o8 s S S a3 i b g3 05,8 0 )3
So b el T a0 5 3 e 3T 531 53k T SMAe 5 0355 3l A S e
By 5 e SIS o e a5 3558 38 il e s (Shitn SIS
33 S oy Al b ool 45 Jlos T s 35 4 (gl iy Mol p ST 5 cnl @ s
5ol s gl (Gl S Sppo 4 0T i 48) 3K o 53 0l 3151 (6551 51 Ol
S 2 88 Goge o8 ealinal (S S (55 A8 cule o s sl sl s 0l

HBe sl 3 3 s eslinad VY- 55 55 b YYO-p gl 5l ot oSG 5 5 5155,

)

cs)lana slishyy

g cans s o

Slaby ele a5
o3kes (Jg! Jlow o 5 lone

£5

Js!



)

Slabgy (ool o i
oleds (Js) Jlw ((s5lexe

v

Js!

Jst oot oV F ey L) Jsl Jw (solere GUab gy (ols g il

Lol Ll g e sbol (et il (glo sy ol b 1 o (glates glacslSs sl J xS
ST lacals slaws oS | s dal i ST, SO s (glaten il sl C 0 (Slo i s
S g Gl S5l p8 s s a opl 5 Wpd Hlmdl Cmse 4 55 dal 5 0L (slesll 4
Sl YYO=p gl sl 31 (Y 31 28) (Sl do s s e o5l sl el (slazen (slay 45T,
Lo, STy 81 o)l 6 pdhdlls GUls YWA=p gl s Sl YYA=p sl Ol ais
Lol 31 o el S o eslizad 1 B IY (e (53l 8 Ao b sl Sl (slasen (slaelS 5 15
Ao b sty i 35 0T 51 (5 S S b padlysl b oS Wleds b 55k
Wl g sl 228 5 slaren sla 2lss 5 55 3550 by STy Als 5L VL (g3l 2
363l o 45l S m szl Yl (3l 58 Aoy b psilsl 51 Vsane ployl s (slasl
Ans o Al 1 (6 Rt s las Lt s 5l Sl ol Lol ol 2l VL (5l 28 L
G a,ls <ot CANDU sla, 551, ol ool Sl pollss gla 25 610 <l ol
Gl S O gl 40 K Ol aslizad Clll ol s 5 S eslinalonis & psslsl 3
S as o 1 b0 55 S O b K O 681 el SaS S 5 (ol bodas
A1) A Cdr L by 58 Aol 5 e 45 (93l 5e Sl eslinal b glo s SRS Al xS
Syl Jlal STz b 2alS b STy 53 W05 S 35 0 Sae (pgeaslS 550
355 (glates OIS o ge YWO—p gl sl s b polias o) 3 a8 s L 0555
e 5 03 55 e e 035 08 Gl Jpeme T 5 S O sl ST 53 o 2t
Al o Sl O S b e (2l T sles o8 Sloj bl 135 o el 5 ST, 03 S St
Sl GBS sl i 5 ol a5 058 e oS B o3Il 05 55 (5 RS sl e s

a1 sl b ol 53 S o S 1) e DS lgen e 55k SO by Al s

ool oS sy mals 1 OF gles b sls 2l 30 1 a5 o) o slacslKa slows o5l O 52
S e SIS sl B

Slar 3 g a3 > F-Y

S opl ol Glaten 4 2 Gl o b ST, s a6 S s Glanes S
S wile 03,25 5 ol o3 Vsans Odee Sl ol 2l il o iilsl 35 0 g3 ,5 O3las Sl
158 w355 IS bl s 5 3 pd e sl (515 Sl 4 Sk sl cplasls 5,3
i (55 o 13 eslinal 3550 Ly 58T, 0t s Ol e 4 (3l 8 51 g &S posloslh 5L
el TV g s WWO=p sl sl Ao ss o sslosl (ol o8 s el 03 00 8 e
o553l (o 5 st g (sl 03V (G5l 28 2 53) o8 5 0 St g 655 4 e Sl s 2

Lalee JK5) o855 53 ealizul 5550 5t g Sbs boo A5 (gl OF 5 s 5 0 (g3l o6



5 2P SI5e0 (S ySao g 95529 L (Sldiud (SO 955 53 €aS (5350 (> 15b (o 9o S S
RIS

Sysba ol Jl o L o 2 e S o o3linl (ol & sline Cilises (glaolS s 5 )
w15 01 cpaslos) s CodS 5l 23S 3 B me 3590 O 53 3 5 pssllssl 51 /Y 550>
B les L bamd sl 53 Jla © ol il o sl gl s go ok 5 pmn Syt
Olej opl Cdd8 51 Ly sl o OF 5l (glates COKS I 5o sl 352y 4 sl 5555
1 S a3l S e st a1 OF 6l 4l b S e L1 i (slaesiy 53 1 il
o8y, b Slaseie V-V

o b OB Lo 55 48 il o (og3le) 0pKi St s 008 0 ol it gt s @
St g 335 035 pxSa e YV e O a3 ot g a5 b S
G xS 2 TY0 (e G s 68 ol (5535) S 2 s (53101 6l
2y
(P T s 5 S Sy e 5 o A5 g o s B e T ]
53,5 o o0 Gt ol G Sl
315 (oS Sot) hsde WA 5 Ail e 5 g 5l el 50 S St ¢SS s B
1l o RPMAYY o s G s KWIYY )08 4 (6 55 409 501 (6lyls SO ja S
el S S 5L e o e O a3 4 Gl g ey sde 3 dews
o Pl sl 5ol Ktle o VAP (8 St 5o (238 Sl sles 0 8 e
A3l 5l Sl a3 YV 2 )
O St g o3V Ol 1S S g Ol ks i ke
B 5D S e oy S glad s b oS 3L oDl WL sl
s5d 458 ke Dliasll 5 Sal T oS 55,5,08 035581 b Dl ol (gl S s
G dipd g JEe O 4 o liS mex Cpolr G bw S odd mer Slgey e
o3 pl 33350505 Ol S e p 5 Sl il Sl S o o O S Sl
Sy el B oS S g T a8 el g plgpey By bl Sl s

Qw‘o.l..}f\}bjls&);W‘N‘w|)>&l}jofgbfw)“_§‘f

&

cs)lana slishyy

Sl g g5 lama i (] oyt

Sliabsy pele a5
oyleds (Js! Jlw «(s5lono

A

Js!



L)

Sliabsy el s
oot 3l Jl ccolone

4

Js!

91 05e (1§ 1\ liawrls) Sl Sl o6 slore Slibo g (pole a5

(<)

Jid cou (YO-'0) '&b u‘ 3)—:5:)]

i;u?s)i 30 oy

K=
) wre> ol

UKJJ‘)KJ‘}C.Q)T&L» ‘6‘ MLSLA‘)JJST‘))J 4:.‘3; C)‘)j.-ﬂ QL}A&_}L&M N J‘i)"‘aj
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Fig. 13. Display of sustainable technologies in complex reactor based on coral structure
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Explaining the conceptual model of low energy design in nuclear power plants
with a biomimicry approach

Abstract

Biomimicry (including bio meaning life and mimesis meaning imitation) is a new field
that studies the best ideas of nature and imitates these designs and processes to solve
human problems. Pay In this field, our approach to design processes is that designers
look at nature (especially organisms or ecosystems) to solve a specific human need.
The main goal of this research is to investigate the reduction of energy consumption
in nuclear power plants, especially with natural energies. The research method was
descriptive and analytical and the measurement method was using Abacus software;
therefore, in order to achieve reliable results, Abacus finite element software has been
used to model the proposed shapes and reduce energy consumption in them. The
results of the modeling showed that the optimal form of reinforcement for the
external wall of the target buildings is the combination of stepped wall and outward
curvature and the combination of stepped wall and inward curvature. Also, having
biomimicry solutions in nature can be effective in reducing the energy consumption
of these complexes, such as lava towers and East gate complex, etc.

Key words: nuclear power plant, cooling and heating, biomimicry.




