
Computational Materiality for Sustainable 
Architectures and Comprehensive Skins  
	

Scuola di 
Architettura

         

      

         

      iCAD		 Interna+onal	Course	on	
Architectural		Design	
Second	Level	Degree	Course		

ARCHITECTURE	and	ENVIRONMENT	LAB	|	ENVIRONMENTAL	DESIGN		





1&#-,2!3#'456%-!'#)4$#07!8/35&!094&!:!;/4*'4&,!094&!!



INTERNAL 
 LOAD 

SITE 
  

FUNCTIONAL 
DETERMINANT 

NATURAL 
DETERMINANT 

BUILDING 
DETERMINANT 

USE 

INTERNAL 
 LOAD 

SITE 
  

FUNCTIONAL 
DETERMINANT 

NATURAL 
DETERMINANT DETERMINANT 

BUILDING 
DETERMINANT 

USE 



5<C.657.?<$D.7E"5#:B7.6574=#>.7:74BD.

$%&'/$<%&!

=">#5<&,?!
"<:;7"6%<:.

1&)#*%@#!
6#3@#-56/-#!6#3@#-56/-#!
A4-!6#3@#-56/-#!

A4-!0@##'!

8/34'462!

B#65C%*403!

.*%6D4&,!

">#5<&,!

E5'45<%&!

5% 

62()F*-.1,FG,)'H.G.I67=J74#6847K.C%:$K.58=%$%6DK.=76#?<>%".4#67K.$47AA%:B.4#67L.

=">#5<&,?!

A4-!6#3@#-56/-#! ">#5<&,

E5'45<%&!

5% 



FD#-35*!$%3G%-6!#H4060!>D#&!5!C%'2I0!D#56!
*%00!#J/5*0!460!D#56!,54&!%-!!"#$%!$&'(K!
FD#!C%'2!#H$D5&,#0L!
MNOP!%G!6D40!D#56!)45!-5'45<%&Q!
MRSP!C2!#)5@%-5<%&Q!
MRTP!C2!$%&)#$<%&Q!
MRTP!C2!-#0@4-5<%&!5&'!
MUP!C2!$%&'/$<%&K!
DV@LWW>>>OK#$%0@#$4X#-K%-,W!

)$*(+!$*,%'-(**%#.(/0$'%"/%-$(/%&(1"(/2%
2$-3$&(24&$%.(!$%(%5(&%0&$(2$&%$6$#2%2.(/%'"-"*(&%
#.(/0$'%"/%("&%2$-3$&(24&$'%78(**"/0$&%9::;<=%%
>."'%0"!$'%&"'$%2?%2.$%"-3?&2(/#$%?5%&$#?0/"'"/0%2.$%
?!$&(**%1&)4-%&3#&65*!F#3@#-56/-#!YF=#&)?Z@%('%
?33?'$1%2?%A4'2%2.$%1&,%B4*B%2$-3$&(24&$=%
%%%%%%%%%

>7$/!<%C%%%%%%%;DE%F$(/%&(1"(/2%'4&5(#$%2$-3$&(24&$%G%9DE%H"&%2$-3$&(24&$%

1&)4-%&3#&65*!F#3@#-56/-#!YF=#&)?Z@%('%
?33?'$1%2?%A4'2%2.$%1&,%B4*B%2$-3$&(24&$=%

5<C.657.?<$D.7E"5#:B7.6574=#>.7:74BD.

62()F*-.1,FG,)'H.G.I67=J74#6847K.C%:$K.58=%$%6DK.=76#?<>%".4#67K.$47AA%:B.4#67L.

7&M!),&F(&'*-.6(FN()*'/)(.

FD#-35*!$%3G%-6!#H4060!>D#&!5!C%'2I0!D#56!
*%00!#J/5*0!460!D#56!,54&!%-!!"#$%!$&'(K!
FD#!C%'2!#H$D5&,#0L!
MNOP!%G!6D40!D#56!)45!-5'45<%&Q!
MRSP!C2!#)5@%-5<%&Q!
MRTP!C2!$%&)#$<%&Q!
MRTP!C2!-#0@4-5<%&!5&'!
MUP!C2!$%&'/$<%&K!
DV@LWW>>>OK#$%0@#$4X#-K%-,W!

)$*(+!$*,%'-(**%#.(/0$'%"/%-$(/%&(1"(/2%
2$-3$&(24&$%.(!$%(%5(&%0&$(2$&%$6$#2%2.(/%'"-"*(&%
#.(/0$'%"/%("&%2$-3$&(24&$'%78(**"/0$&%9::;<=%%
>."'%0"!$'%&"'$%2?%2.$%"-3?&2(/#$%?5%&$#?0/"'"/0%2.$%
?!$&(**%1&)4-%&3#&65*!F#3@#-56/-#!YF=#&)?Z
?33?'$1%2?%A4'2%2.$%1&,%B4*B%2$-3$&(24&$=%
%%%%%%%%%

>7$/!<%C%%%%%%%;DE%F$(/%&(1"(/2%'4&5(#$%2$-3$&(24&$%G%9DE%H"&%2$-3$&(24&$%

?33?'$1%2?%A4'2%2.$%1&,%B4*B%2$-3$&(24&$=%

>7$/!<%C%%%%%%%;DE%F$(/%&(1"(/2%'4&5(#$%2$-3$&(24&$%G%9DE%H"&%2$-3$&(24&$%

1&)4-%&3#&65*!F#3@#-56/-#!YF=#&)?Z
?33?'$1%2?%A4'2%2.$%1&,%B4*B%2$-3$&(24&$=%

1&)4-%&3#&65*!F#3@#-56/-#!YF=#&)?Z
?33?'$1%2?%A4'2%2.$%1&,%B4*B%2$-3$&(24&$=%?33?'$1%2?%A4'2%2.$%1&,%B4*B%2$-3$&(24&$=%

7&M!),&F(&'*-.6(FN()*'/)(.



;%'2!5$<%&0!6%!35&654&!6D#-35*!#J/4*4C-4/3!

62()F*-.1,FG,)'H.G.I67=J74#6847K.C%:$K.58=%$%6DK.=76#?<>%".4#67K.$47AA%:B.4#67L.

;%'2!5$<%&0!6%!35&654&!6D#-35*!#J/4*4C-4/3!



F81EBA(!;[+\!.[B][EF!

+^]]1E1_F!8`BA_!F81EBA(!a[_1"!+^]]1E1_F!8`BA_!F81EBA(!a[_1"!

62()F*-.1,FG,)'H.G.I67=J74#6847K.C%:$K.58=%$%6DK.=76#?<>%".4#67K.$47AA%:B.4#67L.



R!D/&'-#'!C4**4%&!

62()F*-.1,FG,)'H.G.I67=J74#6847K.C%:$K.58=%$%6DK.=76#?<>%".4#67K.$47AA%:B.4#67L.

;%'2!5$<%&0!6%!35&654&!6D#-35*!#J/4*4C-4/3!

.[(+! 8[F!

R!D/&'-#'!C4**4%&!

.[(+! 8[F!



1]]1.F![]!b^_+![_!F1Bc1EAF`E1!=A@@5-#&6!F#3@#-56/-#?!
62()F*-.1,FG,)'H.G.I67=J74#6847K.C%:$K.58=%$%6DK.=76#?<>%".4#67K.$47AA%:B.4#67L.



62()F*-.1,FG,)'H.G.I67=J74#6847K.C%:$K.58=%$%6DK.=76#?<>%".4#67K.$47AA%:B.4#67L.



b^_+!.8^((d!"4@*#!#!c500#*!'#*!RefS!-#)4#>#'!4&!OTTR!
62()F*-.1,FG,)'H.G.I67=J74#6847K.C%:$K.58=%$%6DK.=76#?<>%".4#67K.$47AA%:B.4#67L.



62()F*-.1,FG,)'H.G.I67=J74#6847K.C%:$K.58=%$%6DK.=76#?<>%".4#67K.$47AA%:B.4#67L.

8`B^+1gd!c1E.1^h1+!F1Bc1EAF`E1!!
A_+!+^".[B][EF!^_+1g!=-5&,#!OTi.dSSi.?!

8`B^+1gd!c1E.1^h1+!F1Bc1EAF`E1!!
A_+!+^".[B][EF!^_+1g!=-5&,#!OTi.dSSi.?!



HUMIDEX-	PERCEIVED	TEMPERATURE	AND	DISCOMFORT	INDEX		
(range	20°C-55°C)	

Thermal	comfort=	f	(TEMPERATURE,	WIND,	HUMIDITY,	METABOLIC	RATE,	DRESSING	RATE)	
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