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OSMOTECH S.r.l. - Sede legale: via F. Sforza, 15 - 20122 Milano – P.IVA/C.F.: 13232230154 

Sede operativa: Polo Tecnologico di Pavia - via Fratelli Cuzio, 42 - 27100 Pavia 

Sede operativa: Dip. Ingegneria Industriale – via Marzolo, 9 – 35131 Padova 

Tel/Fax: 0382-1726292 e-mail: info@osmotech.it – sito: www.osmotech.it 
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!

!

"#$%&#'()*+!-+$ $#!-(.0+1.()*+!#&,).2+1(/#!-( !)-)1( !

-#$ $ 4 (,0(#*&)!-( !-+0%1#'()*+!-( !6#0#$ $)!789:!
!

!

?@A?B9!

!

?*&1)-%'()*+CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCD!

E)-+$$)!BFGHIJJ! CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCK!

A+./1('()*+!-+$!.(&)!01)-%&&(>)! CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCL!

A+./1('()*+!-+3$(!(*0%&!,+&+)1)$)3(/(!+!3+)2(.(/(! CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCM!

F00$(/#'()*+!-+$!,)-+$$)!BFGE9N!CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCOP!

Q(,%$#'()*+!,)-+$$(.&(/#! CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCOL!

B#1#&&+1(.&(/R+!-+$$#!.)13+*&+!+,(..(>#! CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCOS!

F00$(/#'()*+!-+$!,)-+$$)!BFGHIJJ!CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCOM!

F*#$(.(!-+(!1(.%$&#&(! CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCPT!

B)*/$%.()*( ...................................................................................................................................PU 

6(2+1(,+*&(!V(W$()31#2(/(! CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCPL!

!
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8$)..#1()!

 
I@?NF4!XGJFNNXE9N6?BF!
A+2(*('()*+!(*&1)-)&&#!-#$$#!*)1,#&(>#!.%$$#!5%#$(&<!-+$$4#1(#!9@!OYLPK=PTTD!ZA+&+1,(*#'()*+!-+$$#!
/)*/+*&1#'()*+!-(!)-)1+!,+-(#*&+!)$2#&&),+&1(#!-(*#,(/#ZC!
G[%*(&<!-(!,(.%1#!)$2#&&),+&1(/#!\)%9]!^!$#!5%#*&(&<!-(!)-)1#*&+!/R+;!5%#*-)!+>#0)1#!(*!O!,

Y!-(!3#.!
*+%&1)!(*!/)*-('()*(!*)1,#$(;!01)>)/#!%*#!1(.0).&#!2(.()$)3(/#!7.)3$(#!-(!1(>+$#'()*+:!-#!%*!31%00)!-(!
01)>#! +5%(>#$+*&+! #! 5%+$$#! 01)>)/#&#! -#! %*#! ,#..#! -(! )-)1+! -(! 1(2+1(,+*&)! +%1)0+)! 796XE:;!
+>#0)1#&#!(*!O!,Y!-(!3#.!*+%&1)!(*!/)*-('()*(!*)1,#$(C!
G4%*(&<! )-)1(,+&1(/#! 7)! )$2#&&),+&1(/#:! #$! ,+&1)! /%W)! 1#001+.+*&#! ($! *%,+1)! -(! -($%('()*(!
*+/+..#1(+!#22(*/R_! ($! KT`!-+3$(! +.#,(*#&)1(!*)*!0+1/+0(./#!0(a! $4)-)1+!-+$! /#,0()*+!#*#$(''#&)!
7I@?!9@!OYLPK=PTTD:C!G4%*(&<!)-)1(,+&1(/#!^!0+1!-+2(*('()*+!$#!/)*/+*&1#'()*+!-(!)-)1+!#$$#!.)3$(#!
-(!0+1/+'()*+!!
 

 

H96B9@N?G9!
@+$$#! .&#&(.&(/#=! -+*),(*#'()*+! -(! %*! +$+,+*&)! -(! %*#! .%//+..()*+! )1-(*#&#! 0+1! >#$)1+! -+3$(!
+$+,+*&(;!/R+!-(>(-#!5%+.&#!(*!-%+!31%00(!)3*%*)!-+(!5%#$(!1#001+.+*&(!%*#!0+1/+*&%#$+!-#&#!-+3$(!
+$+,+*&(! -+$$#! .%//+..()*+C! 94! %*! 0+1/+*&($+! #*/R+! $#!,+-(#*#;! /R+! -(>(-+! $#! .%//+..()*+! (*! -%+!
31%00(!/)*!%3%#$+!*%,+1)!-(!+$+,+*&(C!
A%1#*&+! $4#**);! $#!/)*/+*&1#'()*+!-(! (*5%(*#*&(! (*!#&,).2+1#!^!,)$&)!>#1(#W($+;! (*!-(0+*-+*'#!.(#!
-+$$+!-(>+1.+!+,(..()*(;!.(#!-+$$#!>#1(#W($(&<!-+$$+!/)*-('()*(!,+&+)1)$)3(/R+C!!
?*!01#&(/#!(!>#$)1(!$(,(&+!2(..#*)!(!$(>+$$(!,#..(,(;!/R+!0)..)*)!+..+1+!.%0+1#&(!.)$)!%*!/+1&)!*%,+1)!
-(! >)$&+!-%1#*&+! ?[#**)C! ?$!-#&)!/)11(.0)*-+*&+!#$!MSb!0+1/+*&($+!0%c!+..+1+! .%0+1#&)!-#$!P`!-+(!
>#$)1(!-(!/#$/)$)!1(2+1(&(!#$!&+,0)!-(!%*!#**)C!
!

 
 

G4!(.)0$+&#!-+$!MSb!0+1/+*&($+!^!$+!/%1>#;!/R+!0+1!%*#!-#&#!/)*/+*&1#'()*+!-(!.)3$(#;!1#001+.+*&#! (!
0%*&(!-)>+!&#$+!/)*/+*&1#'()*+!>(+*+!.%0+1#&#!0+1!($!P`!-+$!&+,0)!-%1#*&+!$4#**)C!F$$4(*&+1*)!-+$$#!
/%1>#!.(!1#001+.+*&#*)!($!*%,+1)!-(!+>+*&(!/R+!R#**)!.%0+1#&)!$#!.)3$(#!-(!O!)%9!0+1!0(a!-+$!P`!-+$!
&+,0)C!
 

98° percentile 



 

OSMOTECH S.r.l. 
 

_______________________________________________________________________ 
pagina 4 di 27 

 

?*&1)-%'()*+!
!

d%+.&)! 1#00)1&)! -+./1(>+! $#! ,)-+$$#'()*+! -+$$#! -(.0+1.()*+! -(! .).&#*'+! )-)1(3+*+;! 0+1! $#!

>#$%&#'()*+! -+$$4(,0#&&)! )$2#&&(>)! 01)-)&&)! -#$$4(,0(#*&)! -(! -+0%1#'()*+! -+$$+! #/5%+! (*! 01)3+&&)!

*+$!/),%*+!-(!6#0#$$)C!

G4(,0(#*&)!.#1<!-+-(/#&)!#$!&1#&&#,+*&)!-(!1+2$%(!/(>($(!+!>+11<!1+#$(''#&)!*+$!/),%*+!-(!6#0#$$)!789:!

(*!$)/#$(&<!6)*/);!.#1<!(*&+1#,+*&+!1+#$(''#&)!#$!/R(%.)!+!$+!#1(+!-(!1+0#1&)!>+11#**)!&1#&&#&+!01(,#!

-(!+..+1+!+,+..+!-#!%*!/#,(*)!/),+!01+>(.&)!*+$!01)3+&&)!01+$(,(*#1+!3(<!01+.+*&#&)!(*!.+-+!-(!

B)*2+1+*'#!-+(!Q+1>('(C!

!

?$!,)-+$$)!-(!-(.0+1.()*+!BFGHIJJ!^!.&#&)!#00$(/#&)!0+1!.&(,#1+!$4(,0#&&)!)$2#&&(>);!/R+!^!>#$%&#&)!

(*! &+1,(*(! -(! MSb! 0+1/+*&($+! -+$$+! /)*/+*&1#'()*(! )1#1(+! -(! 0(//)! +! (*! &+1,(*(! -(! ,#..(,+!

/)*/+*&1#'()*(!)1#1(+!-(!0(//)!#**%#$(C!!

G#!.(,%$#'()*+!,)-+$$(.&(/#!^!.&#&#!.>)$&#!.+/)*-)! (!/1(&+1(!-+2(*(&(!-#$$#!6+3()*+!G),W#1-(#!*+$$+!

eG(*++!3%(-#!0+1!$#!/#1#&&+1(''#'()*+!+! $4#%&)1(''#'()*+!-+$$+!+,(..()*(!3#..).+!(*!#&,).2+1#!-+$$+!

#&&(>(&<!#-!(,0#&&)!)-)1(3+*)f!7+,+..+!/)*!A+$(W+1#'()*+!8(%*&#!1+3()*#$+!OK!2+WW1#()!PTOP!g!*C!

?hiYTOS;!\O]:C!!

!

G#!01+.+*&+! $(*+#!3%(-#!&1)>#!#00$(/#'()*+!#!&%&&+! $+!#&&(>(&<!/R+;!-%1#*&+! ($! $)1)!+.+1/('();!-#**)!

$%)3)!#-!+,(..()*(!)-)1(3+*+!+!/R+!.)*)!.)33+&&+!#-!#%&)1(''#'()*+! (*&+31#&#!#,W(+*&#$+! 7-C$3.C!

OKPiTU!+!.C,C(C!g!0#1&+!.+/)*-#:!)!#-!#%&)1(''#'()*+!#$$#!3+.&()*+!-+(!1(2(%&(!7-C$3.C!OKPiTU!+!.C,C(C!g!

0#1&+! 5%#1&#:! )! #! "#$%&#'()*+! -(! ?,0#&&)! F,W(+*&#$+C! Q+/)*-)! $+! G(*++! 8%(-#;! 0+1! >+1(2(/#1+!

$4+*&(&<! -+$$4(,0#&&)! )$2#&&(>)! .(! -+>)*)! 1+-(3+1+! $+! ,#00+! -(! (,0#&&);! /)*! %*#! .(,%$#'()*+!

,)-+$$(.&(/#!-+$$#!-(.0+1.()*+!-+$$4)-)1+;!.>)$&#!.+/)*-)!(!/1(&+1(!1(0)1&#&(!(*!#$$+3#&)!O!-+$$+!G(*++!

8%(-#C!@+$$+!,#00+!.(!-+>)*)! 1(0)1&#1+! (!>#$)1(!-(!/)*/+*&1#'()*+!)1#1(+!-(!0(//)!-(!)-)1+!#$!MSb!

0+1/+*&($+! .%! W#.+! #**%#$+;! #! O;! Y;! K! )%9i,
YC!X*-+!,+3$()! 1#001+.+*&#1+! (! 1(.%$&#&(! -+$!,)-+$$)!

*+$$4(*&)1*)! -+$! 0%*&)! -(! +,(..()*+! 0+1! %*#! ,#33()1! /),0$+&+''#! -(! (*2)1,#'()*+! >+*3)*)!

1(0)1&#&+!#*/R+!$+!(.)0$+&+!-(!P!+!D!)%9i,
YC!

!

G#!>#$%&#'()*+!,)-+$$(.&(/#!^!.&#&#!)0+1#&#!#!0#1&(1+!-#$$)!./+*#1()!+,(..(>)!e-(!01)3+&&)f!7-+2(*(&)!

*+$! 01)3+&&)! 01+$(,(*#1+:! +! .%! #$/%*(! ./+*#1(! #$&+1*#&(>(! >#1(#*-)! $4#$&+''#! -+$! /#,(*)! /),+!

1(/R(+.&)!*+$!A+/1+&)!-(!Q/++*(*3!F,W(+*&#$+!-+$$#!6+3()*+!G(3%1(#C!!

!

?*! 2#.+!-(!01)3+&&#'()*+!01+$(,(*#1+;! &1#! (!-)/%,+*&(!01+.+*&#&(! *+$$)! .&%-()!-(! ./1++*(*3!

#,W(+*&#$+;!+1#! .&#&)!01+.+*&#&)!%*)! .&%-()! /R+!01+>+-+>#!%*! %*(/)! /),0).&)! 7jPQ:! ./+$&)! &1#!

5%+$$(!*)1,#$,+*&+!01+.+*&(!(*!%*!(,0(#*&)!-(!-+0%1#'()*+!#$!.)$)!2(*+!-(!0)&+1!1#001+.+*&#1+!%*!

(,0#&&)!-(!&(0)!)-)1(3+*)!&(0(/)!-(!%*!(,0(#*&)!-(!-+0%1#'()*+!-(!5%+.&)!3+*+1+k!$#!/)*/+*&1#'()*+!

-(! jPQ! /R+! ^! .&#&#! #..%*&#! (*! 5%+$$)! .&%-()! ^! 5%+$$#! /R+! .#1+WW+! 1+.0)*.#W($+! -(! %*#!

/)*/+*&1#'()*+!-(!)-)1+!0#1(!#!LT!I*(&<!X$2#&&),+&1(/R+;!7)%9i,
Y:!>#$)1+!,%&%#&)!-#!+.0+1(+*'+!

.%$$4(,0(#*&)!-(!8+*)>#!d%(*&);!(*!&%&&)!#*#$)3)!0+1!2($(+1#!-(!01)/+..)!#!5%+.&)!-(!6#0#$$)C!
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!

@+$$)! .&%-()! #&&%#$+! ^! .&#&)! (*>+/+! /)*.(-+1#&)! $4%.)! -+$$#! /)*/+*&1#'()*+! -(! )-)1+! /R+! &(+*+! 3(<!

/)*&)!-(! &%&&+! $+!.).&#*'+!)-)1(3+*+!01+.+*&(;!#*/R+!#!W#..(..(,#!.)3$(#!-(!0+1/+'()*+!7XN;!X-)%1!

NR1+.R)$-:! /),+! ($! ,+&($,+1/#0&#*)! +! $[(*-)$);! +! -+(! 0)..(W($(! +22+&&(! .(*+13(/(! -(! ,(./+$#k! ($!

1(2+1(,+*&)!-(!.)3$(#!-(!0+1/+'()*+!.#1<!5%(*-(!O!)%9i,
YC!

!

G#! 1(/R(+.&#! -+$! -+/1+&)! -(! ./1++*(*3! -(! #*#$(''#1+! #*/R+! 3$(! +22+&&(! -+(! ,+1/#0&#*(! >(+*+! 5%(*-(!

1(.)$&#! *+$! 01+.+*&+! ,)-+$$)! /)*.(-+1#*-)! $#! /)*/+*&1#'()*+! -(! )-)1+! -(! %*#! ,(./+$#! -+$! &%&&)!

#*#$)3#!#-! (,0(#*&(!.(,($(!3(<!)33+&&)!-(!.&%-()!78+*)>#!d%(*&):C! ?*!0#1&(/)$#1+!#!8+*)>#!d%(*&)! (!

>#$)1(!,+-(!-(!B)*/+*&1#'()*+!-(!)-)1+!,(.%1#&(!(*!%./(&#!-#$!/#,(*)!.)*)!-+$$4)1-(*+!-(!LT!)%9i,
Y;!

(*2+1()1(!5%(*-(!#!5%+$$(!%&($(''#&(!(*!5%+.&)!,)-+$$)C!

!

F!&(&)$)!01%-+*'(#$+!(*!5%+.&)!.&%-()!^!.&#&)!(*2#&&(!%*!>#$)1+!-(!/)*/+*&1#'()*+!-(!)-)1+!#$!/#,(*)!

-)00(#! -(! 5%+$$#! -+$$)! .&%-()! 01+/+-+*&+! +! 0#1(! #! ODT! )%9i,
YC! N#$+! >#$)1+! ^! 5%+$$)! /R+! .(! 0%c!

#.0+&&#1+! #! >#$$+! -(! %*! &1#&&#,+*&)! -+$$4#1(#! /)*! $#! &+/*)$)3(+! #$$4#>#*3%#1-(#! /),+! 5%+$$#!

-+$$4#-.)1W(,+*&)! /R(,(/)g2(.(/)! #! .+//)! (*! $)3(/#! -(.&1(W%(&#! .%$$+! 0)1'()*(! 0(a! )-)1(3+*+! -(!

(,0(#*&);!)00)1&%*#,+*&+!#22(#*/#&)!-#!%*!.(.&+,#!-(!#..)1W(,+*&)!/R(,(/)!#-!%,(-)!*+$$+!')*+!

#-!+,(..()*+!0(a!/)*&+*%&#C!

 

 

 

 

 

!
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E)-+$$)!BFGHIJJ!
!

H+1!$#!.(,%$#'()*+!.(!^!%&($(''#&)!BFGHIJJ!\P];!,)-+$$)!-(!-(.0+1.()*+!/).&1%(&)!-#!e'()*+,-./+,01/2f!

0+1! /)*&)! -+$! e!(3456)14(, "4), 7.869)/., :6();f! 7BF6V:! +! -+$$4! <%2=2, >, '1?4)61@.1*(3, $)6*./*461,

"A.1/Bf!7IQ!g!9HF:C!BFGHIJJ!1#001+.+*&#!-(!2#&&)!$)!.&#*-#1-!0(a!$#13#,+*&+!#-)&&#&)!0+1!5%+.&)!

&(0)! -(! .(,%$#'()*(=! (*! 0#1&(/)$#1+! 1(+*&1#! *+$$#! /$#..+! -+(!,)-+$$(! e1+/),,+*-+-! 2)1! 1+3%$#&)1l!

%.+f!*+$$+!$(*++!3%(-#!IQ!9HF!\Y]C!!!

G#!./+$&#!^!1(/#-%&#!.%!&#$+!,)-+$$);!(*!5%#*&)!^!,)$&)!>+1.#&($+=!!

- 0)..(W($(&<!-(!.(,%$#1+!>#1(!(*5%(*#*&(;!&1#!/%(!+,(..()*(!)-)1(3+*+k!

- #00$(/#W($(&<! #! .)13+*&(! -(! >#1()! &(0)! 70%*&%#$(;! $(*+#1(;! #1+#$(;! >)$%,+&1(/R+:! /)*! +,(..()*(!

/).&#*&(!)!>#1(#W($(!*+$!&+,0)!7>#1(#W($(!0+1!2$%..)!-(!,#..#!-+$$4(*5%(*#*&+;!>+$)/(&<!-(!%./(&#!-+(!

2%,(;!&+,0+1#&%1#;!+//C:k!

- *)&+>)$+!2$+..(W($(&<!*+$$4+.&+*.()*+!-+$!-),(*()!-(!.(,%$#'()*+;!-#!0)/R+!-+/(*+!-(!,+&1(!7./#$#!

$)/#$+:!#!/+*&(*#(#!-(!/R($),+&1(!-#$$#!.)13+*&+!7,+.)./#$#:k!

- #00$(/#W($(&<!#!/)*-('()*(!,+&+)1)$)3(/R+!*)*!.&#'()*#1(+! 7/),+!/#$,+!-(!>+*&):;!#!0#1#,+&1(!

-(.0+1.(>(!*)*!),)3+*+(;!#-!+22+&&(!>(/(*(!#$$#!.)13+*&+!7#-!+.+,0()! $4(**#$'#,+*&)!-+$!0$%,+!

(*5%(*#*&+! -#$! 0%*&)! -(! +,(..()*+:! +! #-! +22+&&(! $)/#$(! -(! &%1W)$+*'#! 7/),+! $#! 01+.+*'#! -(!

).&#/)$(!$%*3)!$#!-(1+'()*+!-+$!2$%..):k!

- /#0#/(&<!-(!&1#&&#1+!/)*-('()*(!)1)31#2(/R+!/),0$+..+;!*+$$+!5%#$(!3$(!+22+&&(!-+$$#!,)12)$)3(#!-+$!

&+11+*)!(*2$%+*'#*)!$#!-(.0+1.()*+!-+3$(!(*5%(*#*&(k!

- &1#&&#W($(&<!-(!+22+&&(!#!$%*3)!1#33()!/),+!$+!&1#.2)1,#'()*(!/R(,(/R+;!($!&1#.0)1&)!.)01#!$4#/5%#!

+!$+!(*&+1#'()*(!&1#!')*+!,#1(*+!+!')*+!/).&(+1+k!

- 0)..(W($(&<! -(! 3+.&(1+! 2+*),+*(! #&,).2+1(/(! -(! -+0).('()*+! %,(-#! +! .+//#! 7(*5%(*#*&(! (*+1&(! +!

0)$>+1(:;! -+/#-(,+*&);! 1+#'()*+! /R(,(/#! +! &1#.2)1,#'()*+! -+3$(! (*5%(*#*&(! (*! (*5%(*#*&(!

.+/)*-#1(C!

!

?*)$&1+! ($! ,)-+$$)! ^! 0#1&(/)$#1,+*&+! #-#&&)! #$$#! >+1(2(/#! -+$! 1(.0+&&)! -+(! $(,(&(! -+$$#! *)1,#&(>#;!

31#'(+!#(!.%)(!0).&g01)/+..)1(!(*!31#-)!-(!2)1*(1+!-(>+1.+!+$#W)1#'()*(!.&#&(.&(/R+!-+(!1(.%$&#&(C!!

H+1! &%&&(! 5%+.&(! ,)&(>(! BFGHIJJ! ^! 21#! (! ,)-+$$(! -(! -(.0+1.()*+! -+3$(! (*5%(*#*&(! (*! #&,).2+1#!

/)*.(3$(#&(!-#$$4IQg9HF;!/R+!$)!R#!#-)&&#&)!-)0)!#>+1$)!&+.&#&)!/)*21)*&#*-)*+!$+!0+12)1,#*/+!/)*!

5%+$$+!-(!,)-+$$(!-#$$#!0(a! $%*3#!.&)1(#;!/),+!?QBY!\DgL]C! ?$!,)-+$$)!^!.&#&)! (,0$+,+*&#&)! (*!>#1(!

/#.(! 21#! /%(=! $#! .&(,#! -(! 1(/#-%&+! 3+*+1#&+! -#! /+*&1#$(! +$+&&1(/R+\SgM]! +! -#! (,0(#*&(! -(! &(0)!

(*-%.&1(#$+\OT];!$#!.&(,#!-+$$#!5%#$(&<!-+$$4#1(#!(*!/)*&+.&(!%1W#*(!\OOgOP]C!?$!,)-+$$)!R#!#>%&)!#*/R+!

-(>+1.+!#00$(/#'()*(!(*!?&#$(#!#-!+.+,0()!*+$$4#,W(&)!-(!Q&%-(!-(!?,0#&&)!F,W(+*&#$+!7+C3C!$#!/#1&(+1#!

-(!V)13)!#!E%''#*)!7GI:;!$#!-(./#1(/#!-(!G+3)$(!7H?:;!$4(,0(#*&)!-(!/),0).&#33()!-(!B)*/)1+'')!7E?:!

\OY];!$4(,0(#*&)!-(!-(3+.&()*+!#*#+1)W(/#!-(!V#..#*)!-+$!81#00#!\OK]:C!

!

G#! /)*/+*&1#'()*+! -+3$(! (*5%(*#*&(! #$! .%)$)! -(0+*-+! -#$$+! /)*-('()*(! ,+&+)1)$)3(/R+! +! -+$$+!

/#1#&&+1(.&(/R+! 3+)2(.(/R+! -+$! &+11(&)1()C! N#$(! /)*-('()*(! 0)..)*)! +..+1+! 2)1*(&+! -(1+&&#,+*&+! *+$!

/#.)! -(! #1++! ,)12)$)3(/#,+*&+! ),)3+*++! +! -(! 0(//)$+! -(,+*.()*(;! )00%1+! 0)..)*)! +..+1+!
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+$#W)1#&+!-#!%*!,)-+$$)!,+&+)1)$)3(/)C!?!,)-+$$(!-(!-(.0+1.()*+!-+>)*)!5%(*-(!+..+1+!#22(#*/#&(!#!

,)-+$$(!-(!HVG!&1(-(,+*.()*#$(;!-#&)!/R+!1(/R(+-)*)!/),+!(*0%&!(*2)1,#'()*(!-+&&#3$(#&+!.%$!/#,0)!

-(!>+*&)!+!.%$$#!&%1W)$+*'#!#&,).2+1(/#C!

G#!01(,#!2#.+!-+$$#!,)-+$$#'()*+!/)*.(.&+!*+$$#!/).&1%'()*+!-+$!/#,0)!&1(-(,+*.()*#$+!-+$!>+*&)!+!

-+(! 01(*/(0#$(! 0#1#,+&1(! ,+&+)1)$)3(/(! 7&+,0+1#&%1#! -+$$4#1(#;! %,(-(&<! 1+$#&(>#;! 01+..()*+!

#&,).2+1(/#:! *+3$(! .&1#&(! 0(a! W#..(! +! 0(a! &%1W)$+*&(! -+$$#! &1)0).2+1#C! F! &#$! 2(*+;! -+>)*)! +..+1+!

1#//)$&(! +-! +$#W)1#&(! (*! #,W(+*&+! m+Wg3(.! (! -#&(! 1+$#&(>(! #$! &+11(&)1()! /(1/).&#*&+! $4(,0(#*&)!

7)1)31#2(#;!%.)!-+$!.%)$):!+!$+!)..+1>#'()*(!-+$$+!>#1(#W($(!,+&+)1)$)3(/R+C!!

G#! .+/)*-#! 2#.+! -+$$#! ,)-+$$#'()*+! /)*.(.&+! *+$$#! .(,%$#'()*+! -+$! /),0)1&#,+*&)! #..%*&)! -#$!

e0+**#//R()! )-)1).)f! +,+..)! -#$$4(,0(#*&);! .%$$#! W#.+! -+$! /#,0)! &1(-(,+*.()*#$+! -(! >+*&)!

01+/+-+*&+,+*&+! /#$/)$#&)C! BFGHIJJ! ^! %*! ,)-+$$)! -(! -(.0+1.()*+! #! 0%22=! .(,%$#! %*4+,(..()*+!

#&&1#>+1.)! ($! 1($#./()!-(!%*!/+1&)!*%,+1)!-(!e0#//R+&&(f!-(./1+&(!-(! (*5%(*#*&+!70%22:;!/#1#&&+1(''#&(!

-#!%*#!/)*/+*&1#'()*+!01)0)1'()*#$+!#$$#!5%#*&(&<!-(!(*5%(*#*&+!+,+..)!*+$$4%*(&<!-(!&+,0)C!?!0%22!

>+*3)*)! &1#.0)1&#&(! +! -(.0+1.(! *+$! -),(*()! -(! /#$/)$)! (*! 2%*'()*+! -+$$+! /)*-('()*(!,+&+)! +! -+$$#!

,)12)$)3(#! -+$! &+11+*)C! ! ?! ,)-+$$(! -(! -(.0+1.()*+! -+3$(! (*5%(*#*&(! e#! 0%22f! .)*)! ,)-+$$(!

&1(-(,+*.()*#$(! *)*! .&#'()*#1(;! -%*5%+! #-#&&(! 0+1! .(,%$#1+! $#! -(.0+1.()*+! .%! ./#$#! $)/#$+;! +! (*!

-),(*(!#-!)1)31#2(#!/),0$+..#C!?$!,)-+$$)!-+./1(>+!/),+!$#!*%>)$#!-(!)-)1+!&+*-#!#!-(.0+1-+1.(!)!#!

1(.&#3*#1+! (*! 01+/(.+! #1++! #! .+/)*-#! -+$! /#,0)!,+&+)1)$)3(/)! 01+.+*&+! #(! >#1(! $(>+$$(! -(! 5%)&#;!

#00$(/#*-)!0+1!/(#./%*!(.&#*&+!-(!/#,0()*#,+*&)!%*!#$3)1(&,)!*%,+1(/);!/R+!/#$/)$#!$4#*-#,+*&)!

.0#'(#$+! +! &+,0)1#$+! -+(! 0%22! +! 3$(! +22+&&(! -+&+1,(*#&(! -#$$+! $)1)! 1+/(01)/R+! (*&+1#'()*(C! ?*2(*+!

BFGHIJJ!/#$/)$#! $#!/)*/+*&1#'()*+!0+1!)3*(!1+/+&&)1+!-+$$#!31(3$(#;! (*! 2%*'()*+!-+$$#! $)1)!-(.&#*'#!

-#$$#! .)13+*&+! +! -+(! /)+22(/(+*&(! -(! -(.0+1.()*+;! #! $)1)! >)$&#! 2%*'()*+! -+$$+! /)*-('()*(!

,+&+)1)$)3(/R+!+!-+$$+!/#1#&&+1(.&(/R+!3+)2(.(/R+!-+$!&+11(&)1()C!

?$!0#//R+&&)!BFGE9NgBFGHIJJ!1(/).&1%(./+!$#!,+&+)1)$)3(#! $)/#$+!%&($(''#*-)!%*!0#..)!&+,0)1#$+!

-(! /),0%&#'()*+!,(*(,)!0#1(! #! %*4)1#;! +! 0+1,+&&+! -(! /#$/)$#1+! $#! /)*/+*&1#'()*+! #$! .%)$)! -+$$+!

.0+/(+!(*5%(*#*&(!,+-(#&#!.%!0+1()-(!+.&+.(!-#$$4)1#!#$$4(*&+1)!0+1()-)!.(,%$#&)C!!

n! W+*+! 01+/(.#1+! $#! 1(.)$%'()*+! &+,0)1#$+! *+/+..#1(#! 0+1! ($! 01+.+*&+! .&%-()=! 0+1/R_! $4#*#$(.(! .(#!

/)11+&&#!^!)00)1&%*)!/)*.(-+1#1+!#$,+*)!%*!#**)!/),+!0+1()-)!/#1#&&+1(.&(/);!(*!,)-)!-#!&+*+1+!

/)*&)! -+$$#! >#1(#W($(&<! .&#3()*#$+k! /),+! W#.+! &+,0)1#$+! -+$$+! .(,%$#'()*(! .(! ^! ./+$&)! $4#**)! -#!

.+&&+,W1+!PTOO!#-!#3).&)!PTOP;!+..+*-)!($!0+1()-)!0(a!1+/+*&+!/)*!-(.0)*(W($(&<!-(!-#&(!,+&+)C!

@+$! /#.)! 01+.+*&+;! (! -#&(! 3+),)12)$)3(/(! +! -(! %.)! -+$! .%)$)! .)*)! .&#&(! #/5%(.(&(! +-! +$#W)1#&(! (*!

#,W(+*&+!m+Wg3(.k! $#!,+&+)1)$)3(#! ^! .&#&#! /#1#&&+1(''#&#!,+-(#*&+! ($!,)-+$$)! BFGE9N;! (*! /%(! .(!

.)*)! (*.+1(&(!-#&(!,+&+)1)$)3(/(!)1#1(! 1($+>#&(! (*! $)/)!#!-(>+1.+!5%)&+;!*+$!0+1()-)! (*!+.#,+C!@+$$#!

2#&&(.0+/(+! .(! &1#&&#! -+(! -#&(! )1#1(! 1+$#&(>(! #! -(1+'()*+! +! >+$)/(&<! -+$! >+*&);! &+,0+1#&%1#! -+$$4#1(#;!

%,(-(&<!1+$#&(>#;!01+..()*+!#&,).2+1(/#;!/)0+1&%1#!*%>)$).#!+!#$&+''#!-+$$+!*%>)$+C!!

!

!

!
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A+./1('()*+!-+$!. (&)!01)-%&&(>)!
!

G4(,0(#*&)!)33+&&)!-(!.&%-()!.#1<!1+#$(''#&)!#!6#0#$$)!(*!$)/#$(&<!e6)*/)f;!.%$$#!.0)*-#!-+.&1#!-+$!

&)11+*&+!V)#&+;!#!,#13(*+!-+(!/#,0(!-#!3)$2!+-!(*!/)11(.0)*-+*'#!-+3$(!%22(/(!+-!#3$(!(,0(#*&(!-+$$#!

Q)/(+&<! F/5%+! H)&#W($(! 0).&(! .%$$#! .0)*-#! )00).&#k! .(! &1)>#! -%*5%+! (*! %*! #,W(&)! ./#1.#,+*&+!

+-(2(/#&);!#$!-(!2%)1(!-+$!&+..%&)!%1W#*)C!

G4(,0(#*&)!.#1<!/),0$+&#,+*&+!1+#$(''#&)!#$!/R(%.)!+*&1)!%*#!/).&1%'()*+!,#*&+*%&#!(*!/).&#*&+!

-+01+..()*+!1(.0+&&)!#$$4#,W(+*&+!#&,).2+1(/)!+.&+1*)C!G+!#1(+!+.#%.&+!.#1#**)!#.0(1#&+!+!&1#&&#&+!

01(,#!-(!+..+1+!./#1(/#&+!(*!#&,).2+1#!&1#,(&+!%*!/#,(*)C!

?$!/#,(*)!.#1<!0).('()*#&)!.%$$#!.0)*-#!-+.&1#!-+$!V)#&+;!#!%*#!-(.&#*'#!,#33()1+!-(!OTT!,!-#$$+!

#W(&#'()*(!+.(.&+*&(C!

"(.&#! $#!.0+/(2(/(&<!-+$! &(0)!-(! 2+*),+*)!.&%-(#&);!)>>+1)! $#!-(.0+1.()*+!-(!.).&#*'+!)-)1(3+*+;!.(!

1+*-+! *+/+..#1()! .&%-(#1+! %*4#1+#! 1(.&1+&&#! /)*! %*#! 31(3$(#! .&1+&&#! +! #WW#.&#*'#! 1#22(*#&#C! Q%$$#!

W#.+!-+$$4+.0+1(+*'#;!.(!^!>#$%&#&)!/R+!&#$+!/)*-('()*+!-(!-(.&%1W)!)$2#&&(>)!0)..#!+..+1+!$(,(&#&#!#-!

%*4#1+#! -(! 1#33()! OgP! o,! (*&)1*)! #$$4(,0(#*&)C! d%(*-(;! 0+1! /#1#&&+1(''#1+! (*! ,#*(+1#! 01+/(.#! $#!

-(.0+1.()*+;! .(! ^! -+/(.)! -(! +.+3%(1+! ($!,)-+$$)! BFGHIJJ! .%! %*! -),(*()! -(! /#$/)$)! PCO! p! PCO! o,;!

/+*&1#&)!.%$$4(,0(#*&)C!!

!
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!
J(3%1#!OC!A),(*()!-(!/#$/)$)!-+$!,)-+$$)!-(!-(.0+1.()*+C!!

 

Rapallo 

/#,(*)!
-+$ $ 4 (,0(#*&)!-( !
-+0%1#'()*+!



 

OSMOTECH S.r.l. 
 

_______________________________________________________________________ 
pagina 10 di 27 

 

A+./1(' ()*+!-+3$ ( ! (*0%& !,+&+)1)$)3(/( !+ !3+)2(.(/( !

H+1! .(,%$#1+! $#! -(.0+1.()*+! -+$$4)-)1+;! .(! -+>+! 2)1*(1+! (*! (*31+..)! #$! ,)-+$$)! $#! ,+&+)1)$)3(#!

$)/#$+;!5%(*-(!/4^!W(.)3*)!-(!-#&(!,+&+)!+!3+)31#2(/(! $)/#$(C!G#!,+&+)1)$)3(#!^!.&#&#!/#1#&&+1(''#&#!

,+-(#*&+!($!,)-+$$)!,+&+)1)$)3(/)!BFGE9N;!%*!(*&+10)$#&)1+!,)$&)!1#22(*#&)!/R+!,#*(0)$#!(!-#&(!

,+&+)1)$)3(/(!-+$$+!.&#'()*(!-(!,(.%1#;!&+*+*-)!/)*&)!-(!+22+&&(!.(&)g.0+/(2(/(!$+3#&(!#$$#!01+.+*'#!-(!

1($(+>(;!/)10(!(-1(/(;!)!/),%*5%+!#$$#!3(%.&#00).('()*+!-(!')*+!-(!-(>+1.+!/#1#&&+1(.&(/R+!3+)2(.(/R+C!

?$!,)-+$$)!BFGE9N!*+/+..(&#!-(!%*!/+1&)!*%,+1)!-(!-#&(!-(!(*31+..)=!

• A#&(!,+&+)1)$)3(/(!-#!.&#'()*(!-(!.%0+12(/(+=!,(.%1+!-(!>+*&);!&+,0+1#&%1#;!%,(-(&<!1+$#&(>#;!

01+..()*+;!/)0+1&%1#!*%>)$).#;!#$&+''#!-+$$+!*%>)$+!

• A#&(!,+&+)1)$)3(/(!-#!1#-().)*-#33(=!01)2($(!(*!5%)&#!-(!>+*&);!01+..()*+;!&+,0+1#&%1#C!

• A#&(!3+)2(.(/(=!)1)31#2(#!-+$!.(&);!%.)!-+$!.%)$)!

!

H+1! /).&1%(1+! $#! ,+&+)1)$)3(#! .(! .)*)! %&($(''#&+! ,(.%1+! ,+&+)1)$)3(/R+! ($! 0(a! 0)..(W($+! .(&)g

.0+/(2(/R+C!!

Q)*)! .&#&+! /)*&#&&#&+! $+! 2)*&(! Z%22(/(#$(Z! 7F6HFG;! 6+3()*+! $(3%1(#;! 01)>(*/(#! -(! 3+*)>#;! ,#1(*#!

,($(&#1+;!0)1&(;!#+1)*#%&(/#!,($(&#1+;!/+*&1(!,+&+)1)$)3(/(!0+1!$+!01+>(.()*(!9HQX@!,+&+);!#+1)0)1&(!

+! +$(0)1&(;! 9@9F! B@6! +! I*(>+1.(&<:! +! $+! 2)*&(! *)*! %22(/(#$(! 71+&(! #,#&)1(#$(;! ($! 31%00)! G?E9N;!

#..)/(#'()*(!*#%&(/R+:C!!

94!.&#&#!#//+1&#&#!$#!/#1+*'#!-(!-#&(!$)/#$(!%22(/(#$(=!*+..%*#!/+*&1#$(*#!,+&+)1)$)3(/#!-(!F6HFG!*+$!

/),%*+! -(! 6#0#$$)C! G+! .&#'()*(! ,+&+)! -+$$4F6HFG! *+$$#! 01)>(*/(#! -(! 8+*)>#! 0(a! >(/(*+! #$! .(&)!

-+$$4(,0(#*&)! .)*)! E)*&+! H)1&)2(*)! +! B#>(! -(! G#>#3*#k! 5%+.&+! .&#'()*(! .)*)! $)*&#*+! -#$! .(&)!

-+$$4(,0(#*&)!+!.)*)!(*!5%)&#;!5%(*-(!*)*!.)*)!1#001+.+*&#&(>+!-+$$#!,+&+)!-+$!.(&)!(*!+.#,+C!H+1!

5%+.&)!,)&(>);!*)*!.(!.)*)!%&($(''#&(!(!-#&(!-(!5%+.&+!.&#'()*(C!

!

N#W+$$#!O=!Q&#'()*(!,+&+)!%22(/(#$(!-+$$#!1+&+!-+$$#!6+3()*+!G(3%1(#!7XE?6G;!X..+1>#&)1()!E+&+)!

?-1)$)3(/)!-+$$#!6+3()*+!G(3%1(#:!0(a!>(/(*+!#!6#0#$$)!

! .+*.)1(! A+&&#3$(!.&#'()*+!

! "+*&)! N+,0+1#&%1#! I,(-(&<! H1+..()*+! G)/#$(&<! A(.&#*'#!

-#$$4(,0(#*&)!

d%)&#!!

!

E)*&+!

0)1&)2(*)!!

p! p! p! ! H)1&)2(*)!q!

.%$!,)*&+!

D!o,! UOT!,.,!

/#>(!-(!

$#>#3*#!

p! p! p! p! .%$!,#1+! PT!o,! OTT!,.,!

!

!

H+1! /#$/)$#1+! $#! ,+&+)1)$)3(#! $)/#$+! .(! ^! 5%(*-(! 2#&&)! 1(2+1(,+*&)! #$$+! .&#'()*(! -+$! G?E9N=!

$[F..)/(#'()*+! G(3%1+! -(! E+&+)1)$)3(#! 1#//)3$(+! +! 0%WW$(/#! $+! )..+1>#'()*(! 1#//)$&+! -#! .&#'()*(!

,+&+)!#,#&)1(#$(! (*! G(3%1(#! 7HrQ;!H1(>#&+!r+#&R+1!Q&#&()*:C!F!6#0#$$)! .)*)! 01+.+*&(! &1+! .&#'()*(!

#,#&)1(#$(;!0).('()*#&+!(*!$)/#$(&<!V)#&+;!$)/#$(&<!8)$2!+!$)/#$(&<!G%*3),#1+C!
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!
J(3%1#!P=!B)$$)/#'()*+!-+$$+!.&#'()*(!,+&+)1)$)3(/R+!-+$!G?E9N!>(/(*)!#!6#0#$$)C!

!

H+1!$#!.(,%$#'()*+!,)-+$$(.&(/#!^!.&#&#!./+$&#!$#!.&#'()*+!-(!6#0#$$)!(*!$)/#$(&<!eV)#&+f=!$#!.&#'()*+!.(!

#22#//(#!.%$!>+1.#*&+!,#1(*)!7,#!*)*!^!#!5%)&#!'+1):;!+-!^!0).('()*#&#!$%*3)!$#!>#$$+!-+$!&)11+*&+!

V)#&+;!#!STT!,!#!9.&!-(!-)>+!.)13+1<!$4(,0(#*&)C!!

G#! .&#'()*+! -(! V)#&+! R#! 2)1*(&)! %*#! .+1(+! /),0$+&#! -(! -#&(! 0+1! %*! #**)! /)*.+/%&(>)=! $#! .&#'()*+!

,(.%1#! -(1+'()*+! +! >+$)/(&<! -+$! >+*&);! &+,0+1#&%1#! -+$$4#1(#;! 01+..()*+! #&,).2+1(/#! +! %,(-(&<!

1+$#&(>#C! ?! -#&(! .)*)! 2)1*(&(! /)*! 0#..)! &+,0)1#$+! 0#1(! #! %*! ,(*%&);! 5%(*-(! ^! .&#&)! *+/+..#1()!

)0+1#1+! %*#! ,+-(#! 0+1! #>+1+! (! -#&(! )1#1(;! /).s! /),+! 1(/R(+.&)! -#$! ,)-+$$)! 0+1! /).&1%(1+! $#!

,+&+)1)$)3(#! $)/#$+C! ?$! ,)-+$$)! BFGE9N! )0+1#! %*4(*&+10)$#'()*+! &1#! (! -%+! -#&(! 1(/#>#&(! -#$$#!

.&#'()*+! ,+&+)1)$)3(/#;! #..+3*#*-)! %*! -(>+1.)! 0+.)! #(! 0#1#,+&1(! #$$4#%,+*&#1+! -+$$#! -(.&#*'#!

-#$$#!.&#'()*+C!

!

N#W+$$#!P=!Q&#'()*(!,+&+)!-+$$#!1+&+!#,#&)1(#$+!-+$$#!6+3()*+!G(3%1(#!7G?E9N:!0(a!>(/(*+!#!6#0#$$)!

! .+*.)1(! A+&&#3$(!.&#'()*+!

$)/#$(&<! "+*&)! N+,0+

1#&%1#!

I,(-(&

<!

H1+..()

*+!

d%)&#!!

\,.,]!

-#&(!-(.0)*(W($(!

VXFN9! p! p! p! p! YT! -#$!OiPiPTOO!#$!DiMiPTOP!

8XGJ! p! p! p! p! PT! -#$!KiOiPTOP!#$!DiMiPTOP!

GI@8XEF69! p! p! p! p! PT! -#$!OiOiPTOO!#$!PYiOTiOO!

#$!OiOiPTOP!#$!DiMiPTOP!!

!

!

?! -#&(! )1#1(! -(! /)0+1&%1#! *%>)$).#! +! #$&+''#! -+$$+! *%>)$+! .)*)! 2)1*(&(! -#$$+! .&#'()*(! .(*)&&(/R+!

7.l*)0:;! .(&%#&+! *+3$(! #+1)0)1&(;! (*! 5%+.&)! /#.)! .(! .)*)! %&($(''#&(! (! -#&(! E9NF6! 1($+>#&(! 01+..)!
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$4#+1)0)1&)! -(! 8+*)>#C! ?! -#&(! 1(3%#1-#*&(! $+! *%W(! .)*)! 1+0+1(W($(! 31#&%(&#,+*&+! *+$! .(&)! -(!

m%*-+131)%*-=!7R&&0=iimmmCm%*-+131)%*-C/),iR(.&)1li:!

H+1! /).&1%(1+! (! 01)2($(! (*! 5%)&#! .(! .)*)! %&($(''#&+! $+!,(.%1+! .+,(g3()1*#$(+1+! +22+&&%#&+! -#(! 0#$$)*(!

.)*-#! (*!#$/%*(!#+1)0)1&(! (&#$(#*(;! 1#//)$&+!-#$!@#&()*#$!X/+#*(/!#*-!F&,).0R+1(/!F-,(*(.&1#&()*!

7@XFF;!IQF:=! &1#! $+! .&#'()*(! (&#$(#*+! /R+! +22+&&%#*)! (! 1#-().)*-#33(;! $+! 0(a! >(/(*+! #$$4(,0(#*&)! (*!

5%+.&()*+!^!1(.%$&#&#!+..+1+!5%+$$+!-+$$4#+1)0)1&)!-(!E($#*)!G(*#&+C!!

!

!

!

6(#..%,+*-);!(!-#&(!,+&+)!*+/+..#1(=!!

• -#&(!,+&+)!,(.%1#&(! #$! .%)$)! /)*! /#-+*'#! )1#1(#! 7>+*&);! &+,0+1#&%1#;! %,(-(&<;! 01+..()*+!

-+$$4#1(#:!!!.(!.)*)!%&($(''#&(!(!-#&(!-+$$#!.&#'()*+!,+&+)!-(!6#0#$$)!eV)#&+f!

• /)0+1&%1#! *%>)$).#!,(.%1#&#! /)*! /#-+*'#! )1#1(#!!! 2)1*(&(! -#! .&#'()*+! -+$$4#+1)0)1&)! -(!

8+*)>#!e/1(.&)2)1)!B)$),W)f!!!

• 1#-().)*-#33(! /)*! /#-+*'#! .+,(g3()1*#$(+1#! 7>+*&);! &+,0+1#&%1#;! %,(-(&<;! 01+..()*+!

-+$$4#1(#:!!!2)1*(&(!-#$$4#+1)0)1&)!-(!eE($#*)gG(*#&+f!73$(!#+1)0)1&(!0(a!>(/(*(!.)*)!e8+*)>#f!

+!eB%*+)!G+>#$-(3(f!,#!*)*!2)1*(./)*)!-#&(!0+1!3$(!#**(!PTOOgPTOP:!

!

H+1! &%&&(! (! &(0(! -(! -#&(! ,+&+)1)$)3(/(! /)*.(-+1#&(! .(! ^! +22+&&%#&)! %*! /)*&1)$$)! .%! +>+*&%#$(! -#&(!

,#*/#*&(;! +! .(! .)*)! /)0+1&(! +>+*&%#$(! >#$)1(! #..+*&(;! /R+! /),%*5%+! /)*.(.&+>#*)! (*! %*#! 0#1&+!

&1#./%1#W($+!-+(!-#&(C!H+1! $#! /)0+1&%1#!-+(! >#$)1(! #..+*&(! .(! ^! ./+$&)!-(! (*&+10)$#1+!5%#$)1#! ($!-#&)!

,#*/#*&+!/)*.(.&+..+!-(!%*#!.)$#!)1#;!#$&1(,+*&(!*+$!/#.)!,#*/#..+1)!(!-#&(!-(!0(a!)1+!.(!^!01+2+1(&)!

01+*-+1+!(!-#&(!-+$!3()1*)!01+/+-+*&+!#$$#!.&+..#!)1#C!

!

H+1!(!-#&(!3+)31#2(/(!*+/+..#1(=!

• ,#00#!-(!%.)!-+$! .%)$)!!! .(! ^!%&($(''#&#! $#!,#00#!0(a!#33()1*#&#! 7#**)! PTTU:! 2)1*(&#!-#!

-#&#W#.+!e/)1(*+!$#*-!/)>+1f!

• ,#00#!-+$$4)1)31#2(#! $)/#$+!!! .(! ^!%&($(''#&)! ($!,)-+$$)!-(3(&#$+!-(!+$+>#'()*+!-+$! &+11+*);!

2)1*(&)!-#!-#&#W#.+!-+$$4IQ8Q!g!ICQC!8+)$)3(/#$!Q%1>+l!7QR%&&$+!6#-#1!N)0)31#0Rl!E(..()*;!

Q6NEY:!!!

!
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,F00$(/#'()*+! -+$ ! ,)-+$$)! BFGE9N! 0+1! ( $ ! /#$/)$)! -+$$# !

,+&+)1)$)3(#! $)/#$+ ,

?$!,)-+$$)! BFGE9N! ^! .&#&)! +.+3%(&)! .%! %*4#1+#! 5%#-1#&#! -(! $#&)! K! o,;! (*!,)-)! -#! /).&1%(1+! $#!

,+&+)1)$)3(#! $)/#$+! &+*+*-)! /)*&)! -+$$#! 3+),)12)$)3(#! -+$! &+11(&)1()! /(1/).&#*&+C! H+1!

/#1#&&+1(''#1+! $#!,+&+);!.(!^!./+$&#!%*#!1(.)$%'()*+!.0#'(#$+!-(!OTT!,=! ($!,)-+$$)!BFGE9N!^!.&#&)!

+.+3%(&)! .%! %*#! 31(3$(#! 1+3)$#1+! -(! KTpKT! /+$$+! 5%#-1#&+! -(! $#&)! OTT!,! 7+! 5%(*-(! PKTT! 1+/+&&)1(!

-(./1+&(:C!?*)$&1+!0+1!$#!01+.+*&+!#00$(/#'()*+!.(!.)*)!%&($(''#&(!D!$(>+$$(!>+1&(/#$(;!#!PT;!DT;!LT!+!OTT,C!

!

N#W+$$#!Y=!/#1#&&+1(.&(/R+!-+$!-),(*()!/),0%&#'()*#$+!%&($(''#&)!(*!BFGE9N!

, C, D,

X1(3(*+!31(3$(#!7INEYP!q!o,:! KODCSKTDP! DMTSCKOKUP!

J(*+!31(3$(#!7INEYP!q!o,:! KOMCSKTDP! DMOYCKOKUP!

H).(' ()*+!(*-(/#& (>#!/#,(*)!(,0(#*&)!7INEYP!g!

o,:!
KOLCPYS! DMOTCMOM!

@%,+1)!/+$$+! KT! KT!

H#..)!-(!31(3$(#!7,:! OTT! OTT!

!

!

J(3%1#!Y=!-),(*()!-(!/#$/)$)!-+$!,)-+$$)!BFGE9N!
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!

!

!

J(3%1#!D=!X1)31#2(#!*+$!-),(*()!-(!/#$/)$)!-+$!,)-+$$)!BFGE9N!!

!

!
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H+1!$#!.(,%$#'()*+!,)-+$$(.&(/#!-+$$#!,+&+)1)$)3(#!.(!^!2#&&)!1(2+1(,+*&)!#$$+!.&#'()*(!0(a!>(/(*+!7$#!

./+$&#! -+$$+! .&#'()*(! 1#001+.+*&#&(>+! -+$$#! ,+&+)1)$)3(#! $)/#$+! ^! 1(0)1&#&)! (*! 01+/+-+*'#:C! ?*!

0#1&(/)$#1+! .(! ^! %&($(''#&#! $#! ,+&+)1)$)3(#! 1+3(.&1#&#! -#$$#! .&#'()*+! -(! 6#0#$$)! V)#&+! *+$$4#**)!

.+&&+,W1+!PTOOg!#3).&)!PTOPC!

?! -#&(!,+&+)1)$)3(/(! 1+3(.&1#&(! -#$$#! .&#'()*+! -(! V)#&+! .)*)! .&#&(! /$#..(2(/#&(! (*! W#.+! #! -(1+'()*+! +!

>+$)/(&<!-+$!>+*&)C!A#$$#!&#W+$$#!-+$$+!/$#..(!-(!>+*&);!.(!*)&#!/R+!(!>+*&(!0(a!21+5%+*&(!01)>+*3)*)!

-#!@@r!7/)*!>+$)/(&<!OgY!,i.:!+!-#!Q9gQQ9!7/)*!>+$)/(&<!0(a!21+5%+*&(!&1#!O!+!D!,i.:C!

!

N#W+$$#! D=!A(.&1(W%'()*+! -+3$(! +>+*&(!,+-(! )1#1(;! -(.&(*&(! 0+1! /$#..(! -(! (*&+*.(&<! +! -(! -(1+'()*+! -+$!

>+*&)!7-(1+'()*+!-(!01)>+*(+*'#:!0+1!$4#**)!.+&&+,W1+!PTOOg#3).&)!PTOPC!

! TCK!k!!O! O!k!!P! P!k!Y! Y!k!D! D!k!U! t!U! NXN!

@@9! TCYU`! TCPM`! TCTS`! TCTO`! TCTT`! TCTT`! TCLD`!

@9! TCOO`! TCTY`! TCTO`! TCTT`! TCTT`! TCTT`! TCOU`!

9@9! TCTS`! TCTP`! TCTO`! TCTT`! TCTT`! TCTT`! TCOO`!

9! TCTY`! TCTY`! TCTO`! TCTT`! TCTT`! TCTT`! TCTS`!

9Q9! TCYY`! TCOO`! TCTU`! TCTT`! TCTO`! TCTT`! TCKO`!

Q9! OCOK`! PCSD`! KCUM`! UCOY`! OCSS`! TCKT`! OSCOS`!

QQ9! TCMS`! PCLY`! DCMU`! YCKS`! DCYP`! OCPP`! OLCLS`!

Q! TCOS`! TCTL`! TCTO`! TCTO`! TCTT`! TCTT`! TCPL`!

QQr! TCTO`! TCTT`! TCTT`! TCTT`! TCTT`! TCTT`! TCTO`!

Qr! TCTP`! TCTT`! TCTT`! TCTT`! TCTT`! TCTT`! TCTP`!

rQr! TCTU`! TCTT`! TCTT`! TCTT`! TCTT`! TCTT`! TCTU`!

r! TCTY`! TCTT`! TCTT`! TCTT`! TCTT`! TCTT`! TCTY`!

r@r! TCOD`! TCTP`! TCTT`! TCTT`! TCTT`! TCTT`! TCOU`!

@r! TCUU`! TCML`! TCPK`! TCPD`! TCTK`! TCTT`! PCOU`!

@@r! PCDT`! OPCTP`! PLCKY`! KCLK`! OCDM`! TCMK`! KTCOD`!

@! TCLT`! OCPP`! OCYD`! TCDS`! TCYD`! TCTS`! DCOU`!

NXN! LCPK`! PTCYU`! YMCMU`! OUCOM`! SCTS`! PCLD`! MDCKM`!

BFGE9! KCDO`!

!

!

A(!.+3%(&)!.(!1(0)1&#!$#!1).#!-+(!>+*&(!/#$/)$#&#!-#$!,)-+$$)!BFGE9N!0+1!($!0+1()-)!-(!1(2+1(,+*&)C!G#!

1).#! -+(! >+*&(! 1#001+.+*&#! 31#2(/#,+*&+! $#! &#W+$$#! -+$$+! 21+5%+*'+! -+(! >+*&(;! (*-(/#*-)! $#!

21+5%+*'#!-+(!>+*&(!/)*!>+$)/(&<!u!TCK!,i.=! $+!/)*-('()*(!/)*!>+*&(!-(!>+$)/(&<! (*2+1()1+!#!TCK!,i.!

.)*)!/)*.(-+1#&+!e/#$,+!-(!>+*&)f!+!R#**)!%*#!21+5%+*'#!-(!/(1/#!K`!C!!

?$!>+*&)!01)>+*(+*&+!-#!*)1-g)>+.&!.(!01+.+*&#!/)*!,#33()1!21+5%+*'#!*+$!0+1()-)!(*>+1*#$+!+!R#!

,#33()1+! (*&+*.(&<! -%1#*&+! $+! )1+! *)&&%1*+=! (*! /)*-('()*(! -(! W#..#! (*.)$#'()*+! $+! /)11+*&(! /R+!

./+*-)*)! $%*3)! $4#..+! -+$$#! >#$$#&#! 01+>#$3)*)! .%$$+! /)11+*&(! ,#1(*+C! F$! /)*&1#1();! ($! >+*&)!

01)>+*(+*&+! -#! .%-g+.&! .(! 01+.+*&#! /)*! ,#33()1! 21+5%+*'#! *+$! 0+1()-)! +.&(>)! +! R#! ,#33()1+!
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(*&+*.(&<!-%1#*&+! $+!)1+!-(%1*+=! (*! /)*-('()*(!-(! 2)1&+! (*.)$#'()*+;! .(! (*.&#%1#*)!>)1&(/(! /)*>+&&(>(!

/R+!-#**)!$%)3)!#!(*&+*.+!W1+''+!,#1(*+C!

!

!

J(3%1#!K=!6).#!-+(!>+*&(!/#$/)$#&#!/)*!($!,)-+$$)!BFGE9N!0+1!$4#**)!.+&&+,W1+!PTOOg!#3).&)!PTOP;!

*+$$#!0).('()*+!-+$!/#,(*)!-+$$4(,0(#*&);!#!Y!,!-#$!.%)$)!

!

!

?*! W#.+! #$! 1+3(,+! #*+,),+&1(/)! $)/#$+;! (! 1+/+&&)1(! /R+! 0)&1+WW+1)! +..+1+! 0(a! 21+5%+*&+,+*&+!

1#33(%*&(!-#$$4)-)1+!-+$$4(,0(#*&)!.)*)!/)*/+*&1#&(!*+$!.+&&)1+!#!Q9!1(.0+&&)!#$$)!.&#W($(,+*&)C!@+!

-+1(>#!/R+!$+!/)*-('()*(!0)&+*'(#$,+*&+!0(a!.2#>)1+>)$(!.(!R#**)!/)*!($!>+*&)!/R+!.0(1#!-#!@r!/R+!

.0(*3+!$+!+,(..()*(!>+1.)!.%-g+.&;!-)>+!.(!&1)>#*)!(!1+/+&&)1(=!$+!#W(&#'()*(!0(a!>(/(*+!.(!&1)>#*)!.%$$#!

.),,(&<! -+$! 01),)*&)1();! #! )$&1+! OTT! ,! -#$! /#,(*)k! #$&1+! #W(&#'()*(! .(! &1)>#*)! )$&1+! ($!

01),)*&)1();!#!/(1/#!PUT!,!-#$$4(,0(#*&)!75%#1&(+1+!&1#!>(#!E($#*)!+!>(#!B).&#3%&#:C!
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F$!/)*&1#1();!(!>+*&(!01)>+*(+*&(!-#!.%-g+.&!,+&&)*)!(!1+/+&&)1(!.%$!01),)*&)1()!(*!%*#!0).('()*+!-(!

.)01#>+*&)! #$$4(,0(#*&)!,#!0)..)*)! 2#1! 1(/#-+1+! ($! 0+**#//R()! -+$$4)-)1+! .)01#! #$/%*(! 1+/+&&)1(!

.+*.(W($(!*+(!.+&&)1(!#!@)1-gX>+.&!)$&1+!($!2(%,+!V)#&+C!

!

!
!

J(3%1#! UC! Q)*)! .+3*#$#&(! (! 1(/+&&)1(! /R+! 0)&1+WW+1)! +..+1+! 0)&+*'(#$,+*&+! .)33+&&(! #! (,0#&&)!

)-)1(3+*)!01)-)&&)!-#$$4(,0(#*&)!

!

0)..(W($(!
1(/+&&)1( 
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Q(,%$#'()*+!,)-+$$(.&(/#!-+$$#!-(.0+1.()*+!!
!

G)! ./)0)!-+$!01+.+*&+! .&%-()!^! .&%-(#1+! $#! .(,%$#'()*+!-+$$#!-(.0+1.()*+!-+$$4)-)1+!3+*+1#&)!-#$!

2%&%1)!(,0(#*&)!-(!-+0%1#'()*+!-(!6#0#$$)C!?$!,)-+$$)!-(!-(.0+1.()*+!BFGHIJJ!^!.&#&)!%&($(''#&)!0+1!

>+1(2(/#1+! $4(,0#&&)! )$2#&&(>)! 01)>)/#&)! -#$$)! ./+*#1()! +,(..(>)! -(! 01)3+&&)C! G4+*&(&<! -+$$4(,0#&&)!

)$2#&&(>)! ^! >#$%&#&)! .%! %*4#1+#! -(! POTT! p! POTT!,P! 7-),(*()! -(! /#$/)$)! -(! BFGHIJJ:;! (*!,)-)! -#!

(*/$%-+1+!&%&&(!(!0)..(W($(!eW+1.#3$(fC!

!
J(3%1#!L=!G#!31(3$(#!-(!/#$/)$)!-+$!,)-+$$)!,+&+)1)$)3(/)!/)*!$#!$)/#$(''#'()*+!-+$!-),(*()!-(!/#$/)$)!-+$!

,)-+$$)!-(!-(.0+1.()*+!7(*!3(#$$):C!

!
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B#1#&&+1(.& (/R+!-+$ $#!.)13+*&+!+,(..(>#!

G+! #1(+! /#0&#&+! #$$4(*&+1*)! -+$$4(,0(#*&)! >+*3)*)! -+0%1#&+! #$$4(*&+1*)! -+$$4(,0(#*&)! +-! +.0%$.+!

#&&1#>+1.)!%*!/#,(*)!0).&)!.%$$#!.0)*-#!-+.&1#!-+$!&)11+*&+!V)#&+C!

?$! 01)3+&&)! 01+$(,(*#1+! 01+>+-+>#;! $#! W)//#! -+$! /#,(*)! .(! &1)>+1<! #! 5%)&#! PT! ,! -#$! .%)$)! +-!

+,+&&+1<!%*#!0)1&#&#!-(!#1(#!-+0%1#&#!-(!LPCTTT!,YiR;!,+-(#*&+!%*#!&%W#'()*+!-(!+.0%$.()*+!/)*!

-(#,+&1)!ODTT!,,;!/)*!%*#!>+$)/(&<!-(!%./(&#!-(!/(1/#!OY!,i.C!

G4(,0(#*&)!-(!-+0%1#'()*+!-+$$4#1(#!3#1#*&(1<!/R+! $4(*&+*.(&<!-+$$4)-)1+!#$$4+,(..()*+!*)*!.%0+1(!$+!

ODT!)%9i@,
YC!@+$$#!.(,%$#'()*+!,)-+$$(.&(/#!.(!^!#..%*&)!/R+!$#!.)13+*&+!+,+&&#!1+2$%(!3#..).(!/)*!

0)1&#&+!+!/)*/+*&1#'()*(!/).&#*&(!0+1!)3*(!)1#!-+$$4(*&+1)!0+1()-)!.(,%$#&)=!.+/)*-)!$+!.0+/(2(/R+!

-+$!01)3+&&)!01+$(,(*#1+;!$4(,0(#*&)!+,+&&+1<!%*!2$%..)!)-)1).)!7X96;!X-)1!9,(..()*!6#&+:!0#1(!#!

YTTT!)%i.C!!

!

/#1#&&+1(.&(/R+!-+$$49E?QQ?X@9!

0)1&#&#!-(!/#$/)$)! LLTTT!,/iR!!

&+,0+1#&%1#!-(!1(2+1(,+*&)!0+1!

/#$/)$#1+!$#!0)1&#&#!>)$%,+&1(/#!
OKbB!

>+$)/(&<!+,(..()*+! OY!,i.!

/)*/!-(!)-)1+!-(!01)3+&&)!! ODT!)%i,/!

#$&+''#!/#,(*)!\,!-#$!.%)$)]! OTgOKgPT!,!

!

,

J(3%1#!S=!G)/#$(''#'()*+!-+$!/#,(*)!.+/)*-)!($!01)3+&&)!01+$(,(*#1+C

posizione 

camino di 

progetto 
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!

Applicazione del modello di dispersione CALPUFF 
!

@)1,#&(>#!-( !1 ( 2+1 (,+*&)!!

G4(*5%(*#,+*&)!)$2#&&(>)!^!%*!0#1&(/)$#1+!&(0)!-(!(*5%(*#,+*&)!#&,).2+1(/)!+!$#!-(.0+1.()*+!-+3$(!

)-)1(!^!(*2$%+*'#&#!-#!2+*),+*(!,+&+)1)$)3(/(!&(0(/(!-+$$#!W1+>+!./#$#!&+,0)1#$+!7/#$,+!-(!>+*&);!

1#22(/R+! -(! >+*&);! (*>+1.()*+! -+$$#! -(1+'()*+! -+$! >+*&):! +! -+$$#! $%*3#! ./#$#! &+,0)1#$+! 7.&#W($(&<!

>+1&(/#$+! -+$$4#&,).2+1#:C!@+$! /#.)! -+3$(! )-)1(;! $4#*#$(.(! +22+&&%#&#! #&&1#>+1.)! $#! >#$%&#'()*+! -+$$+!

,+-(+!#$!.%)$)!R#!0)/)!.+*.)!(*!5%#*&)!$4(,0#&&)!)-)1(3+*)!.(!01+.+*&#!&(0(/#,+*&+!(*!0(//R(;!+-!^!

0+1!5%+.&)!,)&(>)!/R+!$+!*)1,#&(>+!#-)&&#*)!(!>#$)1(!,#..(,(!)1#1(!#*'(/R_!$+!,+-(+C!

F!5%+.&)! ./)0);!0+1! .&(,#1+! $4(,0#&&)!)-)1(3+*)! &+*+*-)!/)*&)!-+$$#! .%#!>#1(#W($(&<!*+$$#!W1+>+!

./#$#! &+,0)1#$+! 7-#(! ,(*%&(! #(! .+/)*-(:;! .(! 1(/)11+! #$$4#*#$(.(! -+(! 0+1/+*&($(! .R)1&g&+1,! )! -+$$+!

21+5%+*'+! -(! .%0+1#,+*&)! -(! .)3$(+! /1(&(/R+;! .%! W#.+! #**%#$+C! H+1! $)! .&+..)!,)&(>);! .+/)*-)! $+!

G(*++!8%(-#!-+$$#!6+3()*+!G),W#1-(#!<3.,/61/.1*)(E4614,6)()4.,;4,F4//6,;4,6;6).,F.),/4(8/91,F91*6,

;.33(,A)4A34(, /61*.19*(,1.3,;6@4146, 8F(E4(3.,;4, 84@93(E461.,.,F.), /4(8/91(, ;.33.,6).,;.3, ;6@4146,

*.@F6)(3., ;4, 84@93(E461., ;.?616, .88.)., 6**.19*.,@63*4F34/(1;6, 3., /61/.1*)(E4614,@.;4., 6)()4.,

F.),91,F.(G>*6>@.(1,)(*46,F()4,(,H2IJC!

@+$$#! 01+.+*&+! .(,%$#'()*+! ($!,)-+$$)! R#! /#$/)$#&)! $+! /)*/+*&1#'()*(!,+-(+! )1#1(+! #$! .%)$);! /R+!

.)*)!.&#&+!0)(!./#$#&+!0+1!)&&+*+1+!$+!/)*/+*&1#'()*(!)1#1(+!-(!0(//);!,)$&(0$(/#*-)$+!0+1!PCYC!

@+$! 01+.+*&+! .&%-()! (! 1(.%$&#&(! -+$$+! .(,%$#'()*(!,)-+$$(.&(/R+! .)*)! #*#$(''#&(! .+/)*-)! (! /1(&+1(! -(!

&)$$+1#W($(&<! -+2(*(&(! -#$$#! *)1,#&(>#! -+$$#! 6+3()*+! G),W#1-(#;! /R+! R#! -+$(W+1#&)! *+$$#! 8(%*&#!

1+3()*#$+! -+$! OK! 2+WW1#()! PTOP! g! *C! ?hiYTOS! \O];! $+! eG(*++! 3%(-#! 0+1! $#! /#1#&&+1(''#'()*+! +!

$4#%&)1(''#'()*+!-+$$+!+,(..()*(!3#..).+!(*!#&,).2+1#!-+$$+!#&&(>(&<!#-!(,0#&&)!)-)1(3+*)fC!Q+/)*-)!

$+!G(*++!8%(-#;!0+1!>+1(2(/#1+!$4+*&(&<!-+$$4(,0#&&)!)$2#&&(>)!J84,;.?616,).;()).,3.,@(FF.,;4,4@F(**6K,

/61,91(,84@93(E461.,@6;.3348*4/(,;.33(,;48F.)8461.,;.33L6;6).K,8?63*(,8./61;6, 4,/)4*.)4, )4F6)*(*4, 41,

(33.A(*6,M,;.33., #41..,N94;(2,O.33.,@(FF., 84, ;.?616, )4F6)*()., 4, ?(36)4,;4, /61/.1*)(E461.,6)()4,;4,

F4//6,;4,6;6).,(3,PQR,F.)/.1*43.,89,S(8.,(119(3.K,(,MK,IK,T,69'U@
I2,

=4,*.1A(,F).8.1*.,/+.,(33(,/61/.1*)(E461.,;4V,

o M,69'U@
I,43,TWX,;.33.,F6F63(E461.,F.)/.F48/.,3L6;6).Y,

o I,69'U@
I,3LQTX,;.33.,F6F63(E461.,F.)/.F48/.,3L6;6).Y,

o T,69'U@
I,43,PW>PTX,;.33.,F6F63(E461.,F.)/.F48/.,3L6;6).2J,

!

!
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F*#$( .( !-+( !1 (.%$&#&( !

!

?$! ,)-+$$)! -(! -(.0+1.()*+! ^! .&#&)! %&($(''#&)! 0+1! .(,%$#1+! $4(,0#&&)! )$2#&&(>)! 01)-)&&)! -#$! 2%&%1)!

(,0(#*&);!$#!.)13+*&+!^!/)$$)/#&#!.%$$#!.0)*-#!-+.&1#!-+$!&)11+*&+!V)#&+;!R#!%*4#$&+''#!-(!PT!,!-#$!

.%)$);!+-!+,+&&+!%*#!0)1&#&#!-(!LLCTTT!,YiR!+!%*#!/)*/+*&1#'()*+!-(!)-)1+!-(!ODT!)%9i,
YC!

B)*!%*#!.+/)*-#!.(,%$#'()*+!.(!^!/)*21)*&#&)!$4(,0#&&)!)$2#&&(>)!01)-)&&)!-#$$)!./+*#1()!W#.+!/)*!

$4(,0#&&)! 01)-)&&)! *+$! /#.)! -(! %*4+,(..()*+! -+$$#! .&+..#! +*&(&<;! /)*! /#,(*)! +,(&&+*&+! #! 5%)&+!

-(>+1.+!1(.0+&&)!#$$#!5%)&#!-(!01)3+&&)!-(!OK!,!+!OT!,C!!

!

G4(,0#&&)! ^! .&#&)! >#$%&#&)! (*! &+1,(*(! -(! 21+5%+*'#! -(! +0(.)-(! /1(&(/(! -(! )-)1+;! /#$/)$#*-)! $+!

/)*/+*&1#'()*(! -(! )-)1+! )1#1(+! -(! 0(//)! /)11(.0)*-+*&(! #$! MSb! 0+1/+*&($+! .%! W#.+! #**%#$+C! G+!

(.)0$+&+! -(! OgPgYgDgK! )%9i,
Y! 7/)11(.0)*-+*&(! #$! MSb! 0+1/+*&($+:! .)*)! $+! .)3$(+! -(! 1(2+1(,+*&)!

.+/)*-)!$#!*)1,#&(>#!-+$$#!6+3()*+!G),W#1-(#=!$+!(.)0$+&+!1(&1#33)*)!$+!#1++!.)33+&&+!#!+>+*&(!-(!

)-)1+!/R+!.(!>+1(2(/#*)!/)*!$#!.&+..#!21+5%+*'#!,#!/)*!>#1(+!(*&+*.(&<C!d%(*-(!$#!/%1>#!-(!O!)%9i,
Y!

-+$(,(&#! $4#1+#! (*! /%(! $4)-)1+! R#! %*4(*&+*.(&<! .%0+1()1+! )! %3%#$+! #! O! )%9i,
Y! 0+1! ($! P`! -+$$+! )1+!

-+$$4#**)C!!

!

B)*.(-+1#*-)!$#!,#00#!-+$$+!1(/#-%&+!/#$/)$#&#!0+1!$)!./+*#1()!+,(..(>)!W#.+;!01+.+*&#&#!(*!J(3%1#!

M;!.(!)..+1>#!/R+!$#!21+5%+*'#!-+$!MSb!0+1/+*&($+!*)*!1#33(%*3+!$#!/)*/+*&1#'()*+!-(!K!)%9i,
YC!!

G#!/%1>#!-+$$+!Y!)%9i,
Y!)//%0#!%*4#1+#!,)$&)!1(.&1+&&#;!-(!1#33()!KT!,!*+$$4(*&)1*)!-+$!/#,(*);!+!

1(,#*+!5%#.(!/),0$+&#,+*&+!#$$4(*&+1*)!-+(!/)*2(*(!-+$$)!.&#W($(,+*&)C!!!

G#!*%>)$#!-(!)-)1+!.(!#$$%*3#!.+3%+*-)!$#!-(1+'()*(!-+(!>+*&(!01+>#$+*&(;!/R+!.+3%)*)!($!/)1.)!-+$$#!

>#$$#&#!-+$!2(%,+!V)#&+=!3$(!+22$%+*&(!+,+..(!-#$!/#,(*)!.(!01)0#3#*)!01(*/(0#$,+*&+!>+1.)!.%-g+.&!

+!>+1.)!*)1-g)>+.&C!!

G+! /)*/+*&1#'()*(! /)11(.0)*-+*&(! #$!MSb!0+1/+*&($+! .%0+1#*)! $#! .)3$(#!,(*(,#!-(!O!)%9i@,
Y!*+$$#!

')*#!#! .%-g+.&!-+$$#! .)13+*&+!#! 1(-)..)!-+$!01),)*&)1()!-(!6#0#$$)gH)1&)2(*);! (*>+/+! ($! /+*&1)!-(!

6#0#$$)! *)*! ^! (*&+1+..#&)! -#$! 1(/#-%&#! -+$$4)-)1+C! @+$$#! ')*#! #! *)1-g)>+.&! -+$$#! .)13+*&+;!

.)$#,+*&+!#$$4(*&+1*)!-+$$4#1+#!-+$!/#,0)!-#!3)$2;!.(!1#33(%*3+!%*#!/)*/+*&1#'()*+!)1#1(#!-(!0(//)!

0#1(!#!O!)%9i@,
YC!

F..%,+*-)!/),+!/%1>#!-(!1(2+1(,+*&)!5%+$$#!-+$$#!P!)%9i,
Y;!.(!*)&#!/R+!($!0+**#//R()!.(!01)0#3#!

>+1.)!#$/%*+!/#.+!$)/#$(''#&#!#!.%-g+.&!.%$!01),)*&)1()C!

!

Q(! )..+1>#! 0+1c! /R+! #$! -(,(*%(1+! -+$$4#$&+''#! -+$$#! .)13+*&+;! -(,(*%(./+! $4+.&+*.()*+! -+$$#! ')*#!

(,0#&&#&#=!

• .+!($!/#,(*)!^!#$&)!PT!,!7J(3%1#!M:!!$#!/%1>#!-(!P!)%9i,
Y!1#33(%*3+!$#!e,#..(,#f!+.&+*.()*+!

>+1.)! .%-g+.&;! ($! 0+**#//R()! -(! )-)1+! ^! &1#.0)1&#&)! -#$! >+*&)! 0+1! -(.&#*'+! 0(a! $%*3R+;!

0+1/R_!>(#33(#!#!5%)&+!0(a!#$&+C!8$(!+22+&&(!-+$!/#,(*)!-(!#!PT!,+&1(!.)*)!.%0+1()1(!#*/R+!.%(!

01(,(! 1(/+&&)1(! (*! 5%#*&)! ($! 0+**#//R()! &+*-+! #! 1#33(%*3+1+! ($! 01(,)! 1(/+&&)1+! .%$!

01),)*&)1()!.+*'#!.%W(1+!3$(!+22+&&(!-(!-($%('()*+!3+*+1#&(!-+$$#!2#./(#!W)./R(>#C!!
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• .+! ($! /#,(*)! ^! #$&)! OK!,! 7J(3%1#! OT:!! $#! /%1>#! -(! P! )%9i,
Y! ^!,+*)! +.&+.#! >+1.)! .%-g+.&!

1(.0+&&)! #$! /#.)! /)*! /#,(*)! #$&)! PT!,;! +! (! 1(/+&&)1(! 0(a! >(/(*(! *)*! .)*)! (*/$%.(! #$$4(*&+1*)!

-+$$4(.)0$+&#C!

• .+!($!/#,(*)!^!#$&)!OT!,!7J(3%1#!OO:!!$#!/%1>#!-(!P!)%9i,
Y!^!($!/#.)!/)*!-(!0+**#//R()!,+*)!

+.&+.)!,#!/R+!.(!-(22)*-+!/)*!/)*&(*%(&<!#&&)1*)!#$$#!.)13+*&+=! $#!/)*/+*&1#'()*+!1(,#*+!

0(a! #$&#! +! 0(a! ),)3+*+#! #&&)1*)! #$! /#,(*)! 0+1/R_! ($! 0+**#//R()! >(#33(#*-)! #! 5%)&+! 0(a!

W#..+!.(!-(.0+1-+1-+!(*!%*!>)$%,+!0(a!0(//)$)!#&&)1*)!#$$#!.)13+*&+!

!
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!

!
Figura 9: Mappe della concentrazione oraria di picco [ouE/m

3
] corrispondenti al 98° percentile, 

prodotte nello scenario emissivo con portata 77000 mc/h, con camino alto 20 m (emissione a  140 

ouE/m
3) 

!
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!
Figura 10: Mappe della concentrazione oraria di picco [ouE/m

3
] corrispondenti al 98° percentile, 

prodotte nello scenario emissivo con portata 77000 mc/h, con camino alto 15 m (emissione a  140 

ouE/m
3) 

!
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!
Figura 11: Mappe della concentrazione oraria di picco [ouE/m

3
] corrispondenti al 98° percentile, 

prodotte nello scenario emissivo con portata 77000 mc/h, con camino alto 10 m (emissione a  140 

ouE/m
3) 

!
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B)*/$%.()*( !
!

A#$$+!.(,%$#'()*(!,)-+$$(.&(/R+!1(.%$&#!/R+!-#$!0%*&)!-(!>(.&#!-+$$4(,0#&&)!)-)1).)!$)!./+*#1()!/)*!

/#,(*)!OK!,!^!0(a!2#>)1+>)$+!1(.0+&&)!#$$)!./+*#1()!01)3+&&%#$+!/)*!/#,(*)!PT!,;!0+1/R_!$4#1+#!

(,0#&&#&#!-#!%*#!/)*/+*&1#'()*+!-(!)-)1+!0#1(!)!.%0+1()1+!#!P!)%9i,
Y!R#!%*4+.&+*.()*+!,(*)1+C!G#!

,)-+$$#'()*+!-+$$#!-(.0+1.()*+!-+./1(>+!%*#!.(&%#'()*+!0+33()1#&(>#!*+$!/#.)!(*!/%(!$4+22$%+*&+!.(#!

+,+..)!#!%*#!5%)&#!-(!PT!,=!.+!$4+22$%+*&+!^!+,+..)!#!5%+.&#!5%)&#;!R#!%*#!.0(*&#!&#$+!-#!

.%0+1#1+!0(a!2#/($,+*&+!$4).&#/)$)!/).&(&%(&)!-#$!01),)*&)1()!+!5%(*-(!&+*-+!#!1(/#-+1+!0(a!

$)*&#*)C!?*2#&&(;!#$$#!5%)&#!-(!+,(..()*+!7/)(*/(-+*&+!/)*!$#!.),,(&<!-+$!/#,(*):!>#!.),,#&#!$#!

5%)&#!-+$!<F39@.,)48.J;!.)>1#g(**#$'#,+*&)!-+$!0+**#//R()!-)>%&)!#$$#!.0(*&#!-(!%./(&#!-+(!2%,(!

7>+$)/(&<!OY!,i.!*+$$#!/)*2(3%1#'()*+!+,(..(>#!-(!01)3+&&):C!

?*)$&1+!W(.)3*#!#*/R+!/)*.(-+1#1+!/R+!(*!-(1+'()*+!.%-g+.&!>(!^!01+.+*'#!-(!%*#!2(&&#!/)$&1+!

W)./R(>#!/R+!#$$+!5%)&+!W#..+!/)*&1(W%(./+!#$$#!-(.0+1.()*+!-+$$4)-)1+;!/),+!0+1#$&1)!01+>(.&#!*+$$#!

W%)*#!*)1,#!-+$$#!1+#$(''#'()*+!-+3$(!(,0(#*&(!-(!-+0%1#'()*+C!

!

I*#!.)$%'()*+!01)3+&&%#$+!/)*!/#,(*)!-(!#$&+''#!OK!,!^!-#!01+-($(3+1+!/),%*5%+!1(.0+&&)!#!%*#!

.)$%'()*+!/)*!/#,(*)!-(!OT!,;!0+1/R^!$#!/)*/+*&1#'()*+!-(!)-)1+!*+$$+!(,,+-(#&+!>(/(*#*'+!-+$!

/#,(*)!^!,(*)1+=!3+*+1#$,+*&+;!,#33()1+!^!$4#$&+''#!-+$!/#,(*);!,(*)1(!.)*)!$+!1(/#-%&+!-(!

(*5%(*#*&(!#&&)1*)!#!+..)C!G+!,#..(,+!/)*/+*&1#'()*(!*+$$4(*&)1*)!-+$$#!.)13+*&+!.(!>+1(2(/#*)!*+(!

/#.(!-(!/#$,#!-(!>+*&)=!.+!($!>+*&)!R#!>+$)/(&<!W#..#;!($!0+**#//R()!-(!)-)1+!&+*-+!#-!#//%,%$#1.(!

(*&)1*)!#$$#!.)13+*&+C!N%&&#>(#;!#*/R+!(*!/#.)!-(!/#$,#!-(!>+*&);!%*!/#,(*)!0(a!#$&)!2#>)1(./+!$#!

-($%('()*+!-+(!2%,(C!

!

@+$!/#.)!(*!/%(!$+!.).&#*'+!)-)1(3+*+!>+*3)*)!#-+3%#&#,+*&+!#WW#&&%&+;!&#$+!0+1!/%(!$4+,(..()*+!^!

3#1#*&(&#! #$! -(! .)&&)! -+$$+! ODT! )%9i,
Y;! $+! .(,%$#'()*(! -+$$+! 1(/#-%&+! -+$$4)-)1+!,).&1#*)! %*# !

.(&%#'()*+! *+$ ! /),0$+..(>)! .).&+*(W( $+;!/#1#&&+1(''#&#!-#!%*#!0+1/+&&(W($(&<!-(!)-)1+!,)$&)!

W#..#!+!*)*!.(!1(>+$#*)!')*+!0#1&(/)$#1,+*&+!+.0).&+!#!/)*/+*&1#'()*(!-(!)-)1+!+$+>#&+C!

!

!

!

H#>(#;!-(/+,W1+!PTOP!
!

?$!B))1-(*#&)1+!-+$$)!.&%-()=! ?$!6+.0)*.#W($+!-+$$)!.&%-()=!

!
!

?*3C!F$W+1&)!H(&&#1+$$)! A1C!E#%1('()!V+*')!

H1)2+..)1+!#!/)*&1#&&)!
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!

6(2+1(,+*&( !V(W$ ()31#2(/( !

!

\O]!6+3()*+!G),W#1-(#;!A+$(W+1#'()*+!8(%*&#!1+3()*#$+!OK!2+WW1#()!PTOP!g!*C!?hiYTOS;!<#41..,A94;(,

F.), 3(, /()(**.)4EE(E461., ., 3L(9*6)4EE(E461., ;.33., .@4884614, A(8868., 41, (*@685.)(, ;.33., (**4?4*Z, (;,

4@F(**6,6;6)4A.16J!

!

\P]! Q/(1+! vCQC;! Q&1(,#(&(.;!AC8C;! w#,#1&(*);!6CvC;! PTTTC!<",%8.)L8,N94;., 56), *+.,!"#$%&&,[48F.)8461,

\6;.3JC !9#1&R!N+/R;!?*/C!B)*/)1-!7EFgIQF:!KPO00!!

!

\Y]! IQ! 9HF;! e"FF.1;4], ^, *6, _W, !&7, $()*, TM! 7N94;.341., 61, "4), `9(34*B, \6;.38:f;! %2=2, '$"!

7@)>+,W+1!PTTK:C!

!

\D]!F$$m(*+;!xCvC;!rCJC!A#WW+1-&;! #*-!GCGC! Q(,,)*.C!OMMSC! e$..),7.?4.a,65, *+.,!"#\'-U!"#$%&&,

\6;.341A,=B8*.@fC!9HF!B)*&1#/&!@)C!USgAgMSgTMP;!r)1o!F..(3*,+*&!@)C!OgTY!1+0)1&C!

!

\K]!IQ!9HF;!OMMS#C!<",/6@F()4861,65,!"#$%&&,@6;.341A,).893*8,*6,*a6,*)(/.),54.3;,.]F.)4@.1*8J;!

9HFgDKDi6gMSgTTM!

!

\U]!IQ!9HF;!OMMSWC!<",!6@F()4861,65,!"#$%&&,a4*+,0=!IJ;!9HFgDKDi6gMSgTPT!

!

\L]!IQ!9HF;!OMMS/C!e7.8F618.,*6,F..),).?4.a,/6@@.1*8,65,!"#\'-U!"#$%&&,@6;.341A,8B8*.@JC!

w%! Q)*3;! E(*.(! yR#*3;! h%R%(! B#(;! PTTUC! HEOT! ,)-+$(*3! )2! V+(z(*3! (*! &R+! m(*&+1C! F&,).0R+1(/!

9*>(1)*,+*&!")$!DT7PP:=!DOPUgDOYUC!

!

\S]!G+>l;! v?k!Q0+*3$+1;! vAk!j$(*o#;!Ak!Q%$$(>#*;!Ak!E))*;!A!7PTTP:=!<%841A,!"#$%&&,*6,.?(39(*.,*+.,

4@F(/*8, 65, F6a.), F3(1*, .@4884618, 41, 03341648V, @6;., 8.184*4?4*B, (1;, 4@F34/(*4618JC! F&,).0R+1(/!

9*>(1)*,+*&!")$!YU7U:=!OTUYgOTLKC!

!

\M]!yR)%;!wC;!G+>l;!vC?C;!j#,,(&&;!vCxC;!9>#*.;!vCQC;!PTTY=!<'8*4@(*41A,F6F93(*461,.]F689).,*6,F6a.),

F3(1*, .@4884618, 9841A, !"#$%&&V, (, /(8., 8*9;B, 41, :.4b41AK, !+41(JC! F&,).0R+1(/! 9*>(1)*,+*&! ")$C!

YL7U:=SOKgSPU!

!

\OT]!Q#*3gx+%*!Q)*3;!y#*3gj)!QR)*;!x(gjl%*!x(,;!w))gx+%*!x(,;!6#o&(,!H#$;!(*!01+..C!<[48F.)8461,

(1;, F+6*6/+.@4/(3, 6]4;(*461, 65, ).;9/.;, 89359), /6@F691;8, 41, (1;, ()691;, (, 3()A., 41;98*)4(3,

/6@F3.],41,c6).(JC!F&,).0R+1(/!9*>(1)*,+*&C!

!

\OO]!X.R#*;!6C;!x%,#1;!FC;!E#.%1#R#;!FC;!PTTUC!<"FF34/(*461,65,*+.,%='$"d8,!"#$%&&,@6;.3,*6,(1,

9)S(1,().(JC!9*>(1)*,+*&#$!H1)31+..!PK!7O:=OPgOL!

!
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\OP]! H1)&)*)&#1()%;! FC;! V)..()$(;! 9C;! F&R#*#.)0)%$)%;! 9C;! A#*-)%;! FC;! N),W1)%;!EC;! J$)/#.;! jCFC;!

j+$,(.;!BC8C;!F..(,#o)0)%$)."CAC;!PTTKC!<'?(39(*461,65,!"#$%&&,@6;.3341A,8B8*.@,F.)56)@(1/.V,

(1,(FF34/(*461,6?.),*+.,N).(*.),"*+.18,").(K,N)../.JC! ?*&+1*#&()*#$! v)%1*#$!)2!9*>(1)*,+*&!#*-!

H)$$%&()*!PD!7OgD:=!PPgYK!

!

\OY]! ! FC! Q/#1#W+$$)! <#(, ;48F.)8461., (*@685.)4/(, ;.A34, 6;6)4V, (FF34/(E461., ;.3, @6;.336,

*)4;4@.18461(3., 161, 8*(E461()46, !"#$%&&, F.), 3(, F).?48461., ;.33(, @63.8*4(, 635(**4?(, /(98(*(, ;(3,

196?6,4@F4(1*6,;4,/6@F68*(AA46,;4,!61/6).EE6,e\4fJC!N+.(!-(!$#%1+#!(*!?*3+3*+1(#!0+1!$4F,W(+*&+!+!

($!N+11(&)1();!I*(>+1.(&<!-+3$(!.&%-(!-(!H#-)>#!7PTTS:k!

!

\OD]!!E#*&)>#*(!FC;!H(&&#1+$$)!FC;!V+*')!EC;!H#$,+1(!GC;!6#*'#&)!GC;!PTOO;!<g(39*(E461.,;.33L4@F(**6,

6;6)4A.16,;4,91,4@F4(1*6,;4,;4A.8*461.,(1(.)6S4/(V,/615)61*6,*)(,91(,*./14/(,8.186)4(3.,eh;69),

&4.3;,018F./*461f,.,91,@6;.336,;4,;48F.)8461.,41,(*@685.)(,e!"#$%&&ff;!Q#1-(*(#!Ql,0).(%,!PTOO 

!

!


