lO%lDé‘_U'éloélD'él_u'élDé‘_Uélo'élD'§l0'§lDé‘D%‘D%‘D%‘D%‘D%‘D%‘D‘X W

o
i
a

m-)@(-o,—)&‘o.—)@(..;o-—)@(-:c,-)@&-c.—)@-m-—)@(qa-)@(—m—)@(qo.—)@(qop)&qop)&qo-—
NN NN NN AN NS NN TAE

%'?
%é
:
%é
:
?
:
%é
¢
?
%é
%é
:
%é
%é
?
%Ié
?




lO%lDé‘_U'éloélD'él_u'élDé‘_Uélo'élD'§l0'§lDé‘D%‘D%‘D%‘D%‘D%‘D%‘D‘X W

o
i
a

FREPTES JEIPPILIN ooy
“ '

” s
it
L
C,
"“"M‘

af

i i}

L 4

L

il
d 19

m-)@(-o,—)&‘o.—)@(..;o-—)@(-:c,-)@&-c.—)@-m-—)@(qa-)@(—m—)@(qo.—)@(qop)&qop)&qo-—
NN NN NN AN NS NN TAE

%'?
%é
:
%é
:
?
:
%é
¢
?
%é
%é
:
%é
%é
?
%Ié
?




SNV

i il it el At
@ ASUNET
FREPTES JEIPPILIN ooy

Sl (el lin) b
ok 551y (oo ST Gusigad
i

Wlaeetig bl gul i gl DALY ol ot il ot
i Gl 599 i) i Gl @ il O3 (o

-----

llllllllll
llllllllllll

ettty | i ) G| A
@ ASUNET

Ol e
shiid] ol daoad) g@l 58 0ad Basi

/——m. 4 n

=X

dDW‘DW‘DW—-‘DW—-‘Dﬂ-m—-‘ﬂW—-‘DW—-‘DW—-‘DW—-‘DW—-‘DW—-‘DW‘DW‘DW‘DW‘DW‘DW‘DW‘OH

AN AN AN N N AN NNt




g
§
{
§
§
§
{
§
;}
§
{
{
§
§
{
§
§
§

m-)@(-o,—)&‘o.—)@(..;o-—)@(-:c,-)@&-c.—)@-m-—)@(qa-)@(—m—)@(qo.—)@(qop)@o,.-)@(..m—
OIS IEHEATATOSHOH

%'?
%é
:
%é
:
?
:
%é
¢
?
%é
%é
:
%é
%é
?
%é
?




lO%lDé‘_U'éloélD'él_u'élDé‘_Uélo'élD'§l0'§lDé‘D%‘D%‘D%‘D%‘D%‘D%‘D‘X WDH
]

i ol b |
@ ASUNET

FREPTES JEIPPILIN ooy

op)égc-op)&m.—)@(qo-—)@(qcp)@&-c.—)@qo-—)@(qnp)@(—.w—)@(qop)@(qop)@l(o,..-)@(qo.-

A

NN NN NN AN NS NN TAE

DélDé‘Dé‘lDéloélnﬂé‘lDé‘lDé‘Déloéloé‘Dé‘Dé‘Dé‘Dé‘Dé‘Dé‘Dé‘D'




Faculty of Engineering
Department of Architecture

BEYOND THE PHILOSOPHY OF BIOMIMICRY IN ARCHITECTURE:
A MODEL TO SHIFT FROM THEORY TO PRACTICE

A thesis submitted as part of the requirements to obtain the degree of Doctor
of Philosophy in Architectural Engineering

Presented by
Sara Samy Mahmoud Khalifa
M.Sc., Architecture
Faculty of Engineering, Ain Shams University, 2014

Supervisor Committee
Prof. Dr. Morad Abdelkader

Professor of Architecture & Environmental Control,
Faculty of Engineering, Ain Shams University

Dr. Wafaa Nadim
Associate Professor, Faculty of Engineering and Material Science,
Architecture and Urban Design Programme, German University in Cairo

March 2020



Ain Shams University
Faculty of Engineering
Department of Architecture Engineering

BEYOND THE PHILOSOPHY OF BIOMIMICRY IN ARCHITECTURE:
A MODEL TO SHIFT FROM THEORY TO PRACTICE

A thesis submitted as part of the requirements to obtain the degree of Doctor of

Philosophy in Architectural Engineering

Submitted by
Sara Samy Mahmoud Khalifa

Examiners Committee Signature

Professor Dr. Abbas ElZafarany

Professor of Urban Design— Urban Design Department
Faculty of Urban and Regional Planning- Cairo University
Professor Dr. Shaimaa Kamel

Professor of Architecture-Architecture Department
Faculty of Engineering- Ain Shams University

Professor Dr. Morad Abdelkader
Professor of Architecture & Environmental Control
Faculty of Engineering- Ain Shams University

Prof. Dr. Wafaa Nadim
Associate Professor, Faculty of Engineering and Material Science,
Architecture and Urban Design Programme, German University in Cairo

Thesis Defense Date: 22/3/2020
Graduate Studies:

Approval:

Date: ....[...[..

Approval of Faculty Council: Approval of University Council
Date: ....[...[.. Date: ...[...[..



PJS\UA;)S\MM

w5V gy iny gl cadtidig g ¥ e 1A 8 &y

bl A J1a

Ol e 15 gas



‘From my designer’s perspective, | ask: Why can’t | design a building like a tree?

A building that makes oxygen, fixes nitrogen, sequesters carbon, distils water,
builds soil, accrues solar energy as fuel, makes complex sugars and food, creates
microclimates, changes colours with the seasons and self-replicates.

This is using nature as a model and a mentor, not as an inconvenience.

It’s a delightful prospect...”

(McDonough and Braungart, 1998)
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