
Progettazione di un frullatore per bicicletta modulare 

come approccio alla trasformazione degli alimenti 

invenduti nei mercati rionali. 
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https://fondazione.cogeme.net/wp-content/uploads/2022/01/Elaborato_Tesi_Vittorio_Sabatini_compressed.pdf
https://fondazione.cogeme.net/wp-content/uploads/2022/01/Elaborato_Tesi_Vittorio_Sabatini_compressed.pdf
https://www.esg360.it/agrifood/spreco-alimentare-linnovazione-digitale-per-gestire-le-eccedenze-di-cibo-per-garantire-sostenibilita-e-arrivare-allesg/
https://www.esg360.it/agrifood/spreco-alimentare-linnovazione-digitale-per-gestire-le-eccedenze-di-cibo-per-garantire-sostenibilita-e-arrivare-allesg/
https://www.esg360.it/agrifood/spreco-alimentare-linnovazione-digitale-per-gestire-le-eccedenze-di-cibo-per-garantire-sostenibilita-e-arrivare-allesg/
https://www.consilium.europa.eu/it/policies/food-waste/#:~:text=Secondo%20l%27Organizzazione%20delle%20Nazioni,dire%20132%20kg%20a%20persona.
https://www.consilium.europa.eu/it/policies/food-waste/#:~:text=Secondo%20l%27Organizzazione%20delle%20Nazioni,dire%20132%20kg%20a%20persona.
https://www.esg360.it/agrifood/stop-a-perdita-e-spreco-alimentare-il-29-settembre-la-giornata-internazionale/
https://www.esg360.it/agrifood/stop-a-perdita-e-spreco-alimentare-il-29-settembre-la-giornata-internazionale/


16

Situazione nazionale
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Situazione nei mercati: Milano, Torino 
e Cuneo
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1.1 Il problema dello spreco alimentare
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Associazione 

Mercato

<   Fig. 8: Mappatura principali mercati rionali torinesi di frutta e verdura,

Rielaborazione propria secondo i dati di Eco dalle Città, 2024

1.2 Iniziative di contrasto allo spreco alimentare



Eufemia: progetto Food Pride

Foto volontari Eufemia, https://www.italiachecambia.org/wp-content/uploads/2020/10/Food-Pride4.jpg^
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1.2 Iniziative di contrasto allo spreco alimentare

https://eufemia.eu/#progetti
https://eufemia.eu/aree-di-lavoro/food-pride/
https://www.labsus.org/2019/04/pane-in-comune-dallinvenduto-nei-mercati-rionali-al-cibo-bene-comune/
https://www.labsus.org/2019/04/pane-in-comune-dallinvenduto-nei-mercati-rionali-al-cibo-bene-comune/
https://eufemia.eu/portfolio-articoli/cibofficina-laboratorio-permanente-di-cucina-sociale/#next
https://eufemia.eu/portfolio-articoli/cibofficina-laboratorio-permanente-di-cucina-sociale/#next
https://im-patto.it/torino-circ-iv-v-vi-vii/
https://im-patto.it/torino-circ-iv-v-vi-vii/
https://www.disuguaglianzedisalute.it/il-frigo-di-quartiere-innovazione-e-comunita-per-un-modello-di-intervento-sociale-a-torino/
https://www.disuguaglianzedisalute.it/il-frigo-di-quartiere-innovazione-e-comunita-per-un-modello-di-intervento-sociale-a-torino/
https://www.youngradio.it/2020/10/06/ruota-di-scarto-una-cucina-mobile-per-torino-inizia-la-campagna-di-crowfunding/?utm_source=chatgpt.com
https://www.youngradio.it/2020/10/06/ruota-di-scarto-una-cucina-mobile-per-torino-inizia-la-campagna-di-crowfunding/?utm_source=chatgpt.com
https://ilmanifesto.it/architettura-dal-basso-per-torino-green?utm_source=chatgpt.com
https://eufemia.eu/portfolio-articoli/ruota-di-scarto-2/
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Kontiki:progetto Vanchiglietta 
Vegetale

Foto della sede dell’associazione Kontiki, di M. Rava, 2025^
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Il progetto Recup

Foto del banco dalla pagina Instagram, @recup_org^
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Inoltre l’associazione condivide i risultati della continua attività di ricerca attraverso 

conferenze, workshop, lezioni e attività di divulgazione e sensibilizzazione nelle 

aziende, nelle scuole e nelle sedi istituzionali . [24, 25, 26, 27, 28 , 29]

1.2 Iniziative di contrasto allo spreco alimentare

A sinistra foto dei prodotti trasformati, A destra l’e bowls prodotte nelle Kitchen,sito Bella Dentro. sito Bella Dentro.

^

[25] Milano Today (2024). A Milano c’è una bottega che vende solo frutta e verdura brutta (ma buona). Accesso 

febbraio 8 2025 a: Bella Dentro: la storia del progetto che salva frutta e verdura brutta

[26] Produzionidalbasso (2019). Bella Dentro - Il gusto del Buon Senso. Accesso 8 febbraio 2025 a: BELLA 

DENTRO - Il Gusto del Buon Senso - crowdfunding

[27] Sabina Pignataro, Vita (2021). Bella Dentro, la start up che salva la frutta brutta ma buona. Accesso 8 

febbraio 2025 a: Bella Dentro, la start up che salva la frutta brutta ma buona - Vita.it

[28] Eco in città. Bella Dentro. Accesso 8 febbraio 2025 a: Bella dentro - Eco in città

[29] Sorgenia (2022). Bella Dentro: azienda italiana che si oppone allo spreco di frutta e verdura. Accesso 8 

febbraio 2025 a: Bella Dentro: azienda italiana che si oppone allo spreco di frutta e verdura - Sorgenia UP

[24] Bella Dentro (2017). Accesso 8 febbraio 2025 a: https://www.belladentro.org/ 

https://www.milanotoday.it/cibo/frutta-brutta-belladentro-milano-ristoranti.html
https://www.produzionidalbasso.com/project/bella-dentro-il-gusto-del-buon-senso/
https://www.produzionidalbasso.com/project/bella-dentro-il-gusto-del-buon-senso/
https://www.vita.it/bella-dentro-la-start-up-che-salva-la-frutta-brutta-ma-buona/
https://www.ecoincitta.it/ecopoint/bella-dentro/
https://up.sorgenia.it/bella-dentro-azienda-che-si-oppone-allo-spreco-frutta-verdura/
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Feedback: progetto The Gleaning 
Network

Foto della raccolta di Dan Woolley , 2019, One small step for Feedback, one giant leap for The Gleaning Network! - Feedback ^

https://feedbackglobal.org/one-small-step-for-feedback-one-giant-leap-for-the-gleaning-network/
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Food Cycle

Foto della lavorazione delle eccedenze raccolte dai volontari, dalla pagina Facebook di FoodCycle
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Too Good To Go

Foto della consegna, dal sito di Too Good To Go^



�

(ddhadd\h(dhadg_gXkZTll
Q$TFQ�kWg`�KQ
WgkT<TgkW
gY6@/gTgH�lWkTSPWkGgQkg�TkQ`TE$TGg

$�kg 
Z�KQW<<Q2�gNQg$�`KT<<WEWg 
�gmlEW$�gT
Q`Wk<TEWgT<<ET2WEm�gXkTglQT<<TB�E`TgNQSQ<T
Wg

$PWg $�kkW<<Wg EQm<�ETk<QGg mXlWE`WE$T<Qg Wg kWS�FQg $�kg W$$WNWkFWg T
Q`Wk<TEQg Qk2WkNX<Wg Tg

X<Wk<Qg Qk<WEWmmT<Qg TNg T$AXQm<TE
Wg Tg lEWFF�g EQN�<<� g Jkg l�$PQg TkkQGg 
MTllg mQg _g NQ?XmTg Qkg

<X<<Tg UXE�lTg Wg "�ENg =`WEQ$TGg ETSSQXkSWkN�g �
<EWg @66g `Q
Q�kQg NQg X<Wk<Qg EWSQm<ET<Qg Wg

@98 666gT<<Q2Q<3glTE<kWEgQkg@[glTWmQ gJ
gBXkFQ�kT`Wk<�gNW

MTllgmQgKTmTgmXgNXWgm�
XFQ�kQg

lEQk$QlT
Q;g 
Wg V1-j-^,cf )D�Gg lT$$PW<<Qg NQg $QK�g Qk2WkNX<�g $PWg S
Qg X<Wk<Qg l�mm�k�g

lEWk�<TEWgWgEQ<QETEWglEWmm�g
WgT<<Q2Q<3gTNWEWk<QigQg)#>fb^,jc�,DGg$�kBWFQ�kQgNQglE�N�<<QgTg


XkSTg$�kmWE2TFQ�kWg$PWgEQm$PQTk�gNQgWmmWEWgm$TE<T<QglEQ`TgNQgETSSQXkSWEWg 
Tg2WkNQ<TgT
g

NW<<TS
Q�g !

"W
g Y6Y�Gg (ddh add\h (dh adg PTg $�k<EQKXQ<�g T
g EW$XlWE�g NQg @Y@ /�/ 9Y6g lTm<Qg ��ETg $XQg

8� Y[� 8[�glTm<QgNT

WgSETkNQg$T<WkWGg:� �[@ @/YglTm<QgNTgkWS�FQgQkNQlWkNWk<QGgWgAXTmQg

:g `Q
Q�kQg NTg �TE<kWEg ���g �QmlWkmT+Gg W2Q<TkN�g 
�g mlEW$�g NQg $QE$Tg @66g `Q
QTENQg NQg 
Q<EQg

NMT$AXTgWg
MW`QmmQ�kWgNQg�Y� 88:g<�kkW

T<WgNQgH�YW!

�
<EWg T

Tg mXTg BXkFQ�kWg NQg `TERW<l
T$WGg 
MTFQWkNTg PTg m2Q
XllT<�g ^�^�^D�^&cf �^f

c�1�D�^#�cf DCf �#�,17#Gg mWkmQKQ
QFFTkN�g Qg $Q<<TNQkQg mX

MQ`l�E<TkFTg NW

Tg $�EEW<<Tg

Qk<WElEW<TFQ�kWg NW

Wg NT<Wg NQg m$TNWkFT g OW$�kN�g XkMQkNTSQkWg $�kN�<<Tg NT

Tg

lQT<<TB�E`TGgXkTglTE<WgmQSkQ5$T<Q2TgNWQg$�kmX`T<�EQgBT<Q$TgTgNQm<QkSXWEWg<ETg]�,cf)0Ig

��T<Tg NQg m$TNWkFTg W?W<<Q2T+g Wg ])c,�f )c4#-cIg ��T<Tg �
<EWg 
Tg AXT
Wg Q
g lE�N�<<�g lX�g

lWENWEWg AXT
Q<3Gg `Tg EWm<Tg mQ$XE�g NTg $�kmX`TEW+ g �WEg AXWm<�g (ddh add\h (dh adg PTg

lE�`�mm�g
Tg$T`lTSkTg%*��
.e�	'��.e��L�'%GgQk2Q<TkN�gS
QgX<Wk<QgTgXmTEWgQglE�lEQgmWkmQg

lWEg2T
X<TEWg
Tg$�``Wm<QKQ
Q<3gNWS
QgT
Q`Wk<Q g�ZQkQFQT<Q2TglXk<Tgk�kgm�
�gTg`QS
Q�ETEWg
Tg


W<<XETg NW

Wg W<Q$PW<<WGg `Tg Tk$PWg Tg EQ$�m<EXQEWg Xkg ETll�E<�g lQ�g NQEW<<�g Wg $�kmTlW2�
Wg

$�kgQ
g$QK�g !

�T
gY6@[Gg(ddhadd\h(dhadg_gXkTg)f�#-jf�c-�^��D�DGgXkgEQ$�k�m$Q`Wk<�g$PWgT<<Wm<Tg


MQ`lWSk�gNW

MTFQWkNTgkW
g EQmlW<<TEWg W
W2T<Qg m<TkNTENgNQg Q`lT<<�g m�$QT
Wg Wg T`KQWk<T
WGg

<ETmlTEWkFTg Wg EWml�kmTKQ
Q<3g 
WST
W g �Wg Q`lEWmWg $PWg �<<WkS�k�g AXWm<Tg $WE<Q5$TFQ�kWg mQg

Q`lWSkTk�gTgKQ
Tk$QTEWglE�5<<�gWg Q`lT<<�gl�mQ<Q2�Gg$�kmQNWETkN�gS
QgW?W<<QgNW

Tg 
�E�g

T<<Q2Q<3gmXgNQlWkNWk<QGg$
QWk<QGg$�`XkQ<3gWgT`KQWk<Wg  

sqpo

sqro

sqno

�����}|{|z�|�y�w|��u}�~zv�u�zxxu�v�~y�u�zx|ty}�z~y

���������������������������������� �����������������������������������

�������������������������������

g   g

 g gg

©¨§¥¤¦¥¥¤£¥¥¢¤¦¥¤£¥ ©¨§¥¤¦¥¥¤£¥¥¢¤

¦¥¤£¥ ©¨§¥¤¦¥¥¤£¥¥¢¤¦¥¤£¥

ª

ßÞÄÝÕÍ»»Õ×»»ÒÕÍ»Õ×»ÕÏÛËÊÐÜÇÕÅÙÙµ°°»ÕÊÂÕÉ¸Á¿»ÕÛËÛ¾Õ¸ºÔ·´®Ã¹Ó³­¶Ó½¶ÆÆÚÎÃÃ®È¼Ó³®²¼Ó±¹Ñ¹Ó¯¬À¶Ø¹Ã¼Ó«ÓÌ¼¼ÓÖ¼¼ÑÓÌ¼ÓÖ¼

ßÞ/ÝÕÍ»»Õ×»»ÒÕÍ»Õ×»ÕÏÛËÊÐÜÇÕ�É�¸Ù�Õ�µ�»Á�ÇÕÅÙÙµ°°»ÕÊÂÕÉ¸Á¿»ÕÛËÛ¾Õ¸ºÕØØ²²��&+���Ñ+��Ñ��¶�  Ñ&&
-¹�
&-¶�¶�
¹¶�¬Ñ�

ßÞ|ÝÕRÁdVÕ\dÁ¸`µW;¸^Õz»;Ò¸¿d»;µÕ\¸Á�¸ÕR�dÙ¸ÕÒµqÕJ¸ÙV¸Wd;WÇÕIHuamrF>Hu?>uBrru_rr?uBru_rAu?HuH==K>EHN>rl<u9r{>K<uHu9ry>9<lmru

=<FuK@<?�EHN>rl<uHKuErla�9rÇÕÅÙÙµ°°»ÕÊÂÕÉ¸Á¿»ÕÛËÛ¾Õ¸ºÔcgg86Y}}wC:eXLbC:QOXjgXQgbOX8XOUXTb:TnCjT}6gCjbQ1eb1QgbOX}pX16gCjbX1eb1

gCC1TCCe1gC1TC}s

https://www.toogoodtogo.com/it/
https://cdn.sanity.io/files/nqimd3nr/production/ccbbf923977d378d7ffe866d2245a0425e9e74ae.pdf?cookie_consent=true&locale=it
https://fondazionecartaeticapackaging.org/storie-di-etica/la-storia-di-too-good-to-go/
https://fondazionecartaeticapackaging.org/storie-di-etica/la-storia-di-too-good-to-go/


54

Phenix

Foto dal sito di Phenix^



��

GBSFOIM +M WRVAYYJ93AZ96RXM RA�AM 9RM 4<',1-'M RXJM TQ �M 36RM JV6*9X��9/6M U9M 36R�(A&�A(XM J6M

&Y(X36MAJ9#XR�A(XMA��(A/X(&6M&6JWZ96R9M9RR6/A�9/XMYX(MRX>6Z9AR�9MXM36R&W#A�6(9EM)JM&W6M

!WRZ96RA#XR�6M &9M*A&AM &WMWRM &9&�X#AMU9M >X6J63AJ9ZZAZ96RXM38XMYX(#X��XM A>J9MW�XR�9MU9M

9RU9/9UWA(XM X&X(39Z9M 36##X(39AJ9M AUX(XR�9M XM A3�W9&�A(XM *6�M �X#A�938XM U9M Y(6U6��9M

9R/XRUW�9MAMY(XZZ9M(9U6��9EM�MU9�X(XRZAMU9MAJ�(XMAYY�M36#XM$��L���NL$�L���MGBSFOIM6�(XM

WRAM#A>>96(XMYX(&6RAJ9ZZAZ96RXMUXJM&X(/9Z96�M36R&XR�XRU6MA>J9MW�XR�9MU9M&3X>J9X(XM3X&�9R9M

�X#A�939MAUA��9MAJJXMY(6Y(9XMX&9>XRZXMAJ9#XR�A(9M�%X>AR6�M&XRZAM>JW�9RX�M*96J6>936�M8AJAJ�M

X33E;EM )R6J�(X�M 8AM 9R�(6U6��6M WRM &9&�X#AM U9M �UXJ9ZZAZ96RXM 38XM Y(X#9AM JAM !(X�WXRZAM

UVA3�W9&�6M36RM&36R�9MXM/AR�A>>9MX&3JW&9/9D

�AMY9A��A!6(#AM &9M U9&�9R>WXM AR38XMYX(M 9JM &W6M#6UXJJ6M 9*(9U6�M 38XM 36#*9RAM JAM /XRU9�AM

U9(X��AM A9M 36R&W#A�6(9M 36RM JAM 36JJA*6(AZ96RXM 36RM A&&639AZ96R9M *XRX�38XEM )R!A��9�M

9R9Z9AJ#XR�XM�8XR9�MX(AM6(9XR�A�AMAJK:H��
<HK�P��M!A39J9�ARU6MJAMU6RAZ96RXMU9MAJ9#XR�9M

Y(6&&9#9M AJJAM &3AUXRZAM UAM YA(�XM U9M &WYX(#X(3A�9�M 9RUW&�(9XM AJ9#XR�A(9M XM >(ARU9M 3XR�(9M

36##X(39AJ9MAM6(>AR9ZZAZ96R9M3A(9�A�9/XEM�6RM9JM�X#Y6�M8AMX&�X&6M9JM&W6M&X(/9Z96MAR38XMAJM

YW**J936�M 36R&XR�XRU6M AJJXM YX(&6RXM U9M A3�W9&�A(XM Y(6U6��9M AJ9#XR�A(9M 9RM X33XUXRZAM

�(A#9�XMJVAYYJ93AZ96RXMXM36R�(9*W9(XMA��9/A#XR�XMAJJAM(9UWZ96RXMUX>J9M&Y(X389C

���WAJ#XR�X�M �8XR9�M +M A��9/AM 9RM U9/X(&9M �AX&9M XW(6YX9�M �(AM 3W9M �(AR39A�M 7YA>RA�M

�6(�6>AJJ6�M 
XJ>96M XM )�AJ9A�M 36RM 6J�(XM T��M #9J96R9M U9M W�XR�9M XM Y9	M U9M  �EQQQM YA(�RX(M

36##X(39AJ9D

�R6MUX9M�(A>WA(U9MY9	M&9>R9�3A�9/9MUXJJAM&�A(�WYM+M&�A�AMJVA3�W9&9Z96RXMAM&X��X#*(XMTQT M

U9M"����@��MJAMY(9#AM&�A(�WYM9�AJ9ARAMRA�AMYX(M(9UW((XM>J9M&Y(X389MAJ9#XR�A(9MA��(A/X(&6M

WRM &9&�X#AM 38XM YX(#X��XM A>J9M W�XR�9M U9M 36R6&3X(XM 9M Y(6U6��9M 9RM &3AUXRZAM RX9M

&WYX(#X(3A�9C

5AJMTQ �MAUM6>>9�MGBSFOIM8AMYX(#X&&6MU9M&AJ/A(XM39(3AM �QM#9J96R9MU9MYA&�9�MX/9�ARU6MJ6M

&Y(X36MU9MXR6(#9M�WAR�9�.MU9M39*6MXM(9UW3XRU6MJV9#YA��6MA#*9XR�AJX?M6>R9M*6�M&AJ/A�AM

UAJJVAYYMX�W9/AJXMAM39(3AMT��M=>MU9M���MR6RM9##X&&AMRXJJVA�#6&!X(AEM�WX&�AMA��XRZ96RXM

AJJVA#*9XR�XM XM AJJAM &6J9UA(9X�.M +M &6��6J9RXA�AM AR38XM UAJJAM 1H<�-�1'�-
,HK �K 0
<2K

6��XRW�AMUAJJAM&�A(�WY�M38XMA��X&�AM9JM&W6M9#YX>R6M9RMA#*9�6M&639AJXMXMA#*9XR�AJXC

hnemkmejignpfjfnca__^gdd_m]g\mfkal nhncaejignpfjfnca__ ĥdaimjmbfnhkjmedia]fngnom_gkfnmknf]]gemfkanca__^giimbfn
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2.1 Il progetto Eco 
Dalle Città APS- 
Ecomori

< Foto di S. R. Fiawoo, Boubacar prepara i pasti in cucina, 2025



���������
����
���
�������
��������	���
�
��

|�5y]m))Sy��DD�Ly�me�Sy�S)y\Saarm�5ybccby�5_Sy�5D�M�mr�5y]�q�Dm)Sy]S]��mD5ym)) m̂_a�S�DSy

zram�5Ly DrmDDm�]5yDS_�y�5_SyS�5�5_�my��r�5)mrSLy_5a�)�D�y e5eDS��a�)SLy ���z��m_S�D5y

mD_5e\Sr��5y Sy )my )5DDmy m))5y eXrS�5y m)�_S�DmrSiy JVrSy mqq�5r�m_S�D�y �z5D�]�m��y ez))my

�r5�m�my m_a�S�Dm)Sy �mM�5�m)Sy Sy ��DSr�mM�5�m)Sy Sy rm��5�Dmy )Sy ���M�mD��Sy rSm)�MMmDSy �S))Sy
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2.2 Le interviste sul 
campo
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P^v|f@p (vp hRzt@|R`R(Rfcp hRp tu@h@ffRp Wp uRh@ffv0p d(p r@|fuvuR@Zp R(p Xvuf]h\Zp R(p HR@b]h\p ]p R(p
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Zk fJ;+*k ]`[L*k W*k W*e[=\U=k e*k [LJ@=\Jk E`k !�9,-Fj !3M-M0bk a\=k ;JJf`L=[*@=k eJ;*=E`k

e`\U=k e;JfJk W*k Ea;LJk \=[=k \`Ek &�"�k ;J\k EVJR*`[[*@Jk W*k 'JL]=L`k f`LeJ\`k 'L=5*E*k Jk

e@=\[=55*=[`k\`Eke`[[JL`kW`EE=kL*e[JL=U*J\`Pk�=k;JJf`L=[*@=k5`e[*e;`ka\kJL[Jk`kfJL[=k=@=\[*k

fLJ5`[[*k E`5=[*k =EE=k eJe[`\*R*E*[?k =]R*`\[=E`k `k =E*]`\[=L`Pk  L=k E`k ;JEE=RJL=U*J\*k %a`EE=k

;J\k _;J]JL*bk =@@*=[=k WaL=\[`k *Ek EJ;4WJ8\Pk Q\e*`]`bk e@*Eaff=\Jk *\*U*=[*@`k @JE[`k =k

fLJEa\5=L`k E=k @*[=k a[*E`k W`Ek ;*RJk `bk *\k %a`e[Jk ;=eJbk 9,Sj 9�Fj I,F-Fj 6TBTj ^T-McTj <T,j

I,F-Fj6MITBMcTjFjBFCc,cA,cTjCTccTj-ATIFjYTB0F�j9T-CFBIFjTj0MB0F66McFPkZk@JE[`k;V.k

a\=kWJ\=U*J\`k=\;+`kW=kf=L[`kW`EE`k��;*\`kf`Lk_;J]JL*bk;J]`k*Ek]*`E`kfLJWJ[[JkW=EE`k

=f*kW=kEJLJk=EE`@=[`k=EEV*\[`L\JkW`EEVJL[JO

Qk^Mc,kW`EE=k�AM-c,c:j^,jM6,0F-c,jBF9A<FBMc,k `k eaEE=k BFcFj^,jBFM6c:j9T,-IT6cFj-F66Mj

BF^,CcB,(A3,T-Fk ;*k eJ\Jk e[=[*k 'JL\*[*k *\k a\k e`;J\WJk ]J]`\[Jk [`E`]=[*;=]`\[`k W=k

�F-^T6MN

DMj9A9,-Mj^F6j�FB9McTj7F-cBM6Fh

i

QEk <T0FB,GG,Tk W`Ek �j �MB3Tbk =EE`k &X>1�bk ;*k e*=]Jk L`;=[`k =Ek �FB9McTj 7F-cBM6Fbk *\k

<,M33Mj ^F66Mj $F<A((6,9MPk �=k e[La[[aL=bk ]JW`L\=k L*ef`[[Jk =5E*k `W*/;*k ;*L;Je[=\[*bk e*k

W*e[*\5a`k f`Lk EVaeJk W*k =;;*=*Jk `k @`[LJk `k e*k e@*Eaff=k eak [L`k E*@`EE*bk Jef*[=\WJk L*e[JL=\[*k

=L[*5*=\=E*k`ka\Jkef=U*JkW`W*;=[Jk=5E*k`@`\[*PkQ\k%a`EE�J;;=e*J\`kEVJR*`[[*@Jk`L=k;=f*L`kE`k

fL=[*;+`kW*ke`E`U*J\`kW`5E*k=E*]`\[*k`kE=k'=e`kW*k;J\e`5\=Pg

)`RR`\`k=EEVaE[*]Jk]J]`\[Jk=RR*=]Jke=fa[Jk;+`k�]=Lk\J\ke=L`RR`ke[=[JkfL`e`\[`k*\k

;a;*\=bk =RR*=]Jk W`;*eJk ;J]a\%a`k W*k fL`e`\[=L;*bk `k ;Je#k =RR*=]Jk ;J\Je;*a[Jk

�TA(M9MBbke`;J\WJkL`efJ\e=R*E`Pk

l

�kt���t�|wk�kw�k}���|�k�k�|�y����k�|wtu�|rw��kyw���ku��y�|��kopw�wrq ~�x�s�{v��v�znz��vm� ��£� £����������¢�

���������¡�¡�¢�



COIO;7OBO;+�;FOJ�5O;255+�O;�;J�2�2;IOFJ�0F2�2;-F2;I2JJ���2;7+;3-II,+F�A;)5OIIO�+A;I25O��A;

"20+O�+F+;�;I+BO���?;%O-)2I25A;0523+�;2��2;J-2;�JB�5+�F32;F��;5�I-B�5O;2�+$�F�25�;�;F���2;

IOFOJI�F32; 7�+; B5OI�JJ+; 7+; 7�IO$BOJ+3+OF�; )+O�O0+I2A; ,2; �2�-�2�O; �+J+�2$�F��; #-2�+;

B5O7O��+; BO��JJ�5O; �JJ�5�; J2��2�+?; !-��+; +; 520233+A; +F7+5���2$�F��; �; 7+5���2$�F��;

IO+F�O��+;F����;2��+�+��;7+;I-I+F2A;,2FFO;J�0-+�O;-F;�.��.:M�:�.�(4 �.��:M�:EL����:�:

8���
?; *2FFO; 7+; FOF; 7O��5; �2�O525�; 2�+$�F�+; I,�; B5�J�F�2FO; $-��A; $2; I,�; �;

BOJJ+)+��;5+$-O��5�;��;B25�+;72FF�00+2��;IO$�;2$$2II2�-5�>

�-2F�O; 2BB�F2; 7���O; J+; 2BB�+I2; J-0�+; 2�+$�F�+; �52J"O5$2�+; 72; �O5OH; #-2F7O; +F��I�; J+;

�52��2; 7+; B5O7O��+; B5O��F+�F�+; 72�; D��!A; �; IO$B+�O; 7����; 2JJOI+23+OF+; )�F�'I+25+�;

�����-25�; �2; J���3+OF�?; 
; 0+O5F+; +F; I-+; J+; 52IIO�0OFO;B+	; B5O7O��+; 72�;$�5I2�O; JOFO; +�;

J2)2�O;�;+�;�-F�7�?;�-�J�O;B�5I,�A;7-52F��;+�;B�5+O7O;+F��5F2��A;�2;7O$�F+I2;+�;$�5I2�O;

�;I,+-JO;�;7+;IOFJ�0-�F32A;+�;J2)2�O;��F0OFO;7OF2��;+F;2F�+I+BO;��;�II�7�F3�;I,�;FOF;

255+��5�))�5O; +F�2���; 2�; �-F�7�?;�-2F7O; I+�; FOF; �; BOJJ+)+��A; �2; 7+J�5+)-3+OF�; 2��+�F�;

7+5���2$�F��;+�;�-F�7�;$2��+F2=

N-52F��; �2; B5�B2523+OF�; 7�+; B2J�+A; +; ����@�; ��F0OFO; 52IIO��+; +F; -F; -F+IO; J2IIO?; ��;

��5$+F�;7��;J�5�+3+OA;�-��2�+2A;J-77+�+7OFO;IO55���2$�F��;+;5+'-�+;F�+;)+7OF+;�J��5F+;2�;

��5I2�O;D�F�52��A;J�0-�F7O;�2;�4��./@4:M�<���� �4@4=

�-��; 0+O5FO; �; J�2�O; B5�B252�O; -F; B+2��O; 2; )2J�; 7+; B2J�2; �; ��57-5�A; IO$�; 2II27�; 7+;

"5�#-�F��?; 
;G4�@�: ��L�.�.:��4: �.�(�/4:���.����@�1;-F2;)2J�;7+;B2J�2A; 5+JO;O; IO-J;

IO-JA; 2IIO$B20F2�2; 72; ��57-5�?; C�5; 5�2�+3325�; ��: G.� �.��A; JO�+�2$�F��; ��F0OFO;

I-I+F2�+;&K�:�L:M�:G4�@4?;�F2;�O��2;��5$+F2�2;�2;B5�B2523+OF�A;+;IOF��F+�O5+;��F0OFO;

7+JBOJ�+;J-;-F;5+B+2FO;7���2;I-I+F2;�;5+�$B+�+;-FO;27;-FO?;
�;�O�-$�;7�+;IOF��F+�O5+;�;

J�2�O; 5+7O��O; F�0�+; 2FF+; B�5; "2I+�+�25F�; �6+FJ�5+$�F�O; F����; )O5J�; -�+�+332��; B�5; +�;

�52JBO5�OA;2FI,�;J�;+F;2�I-F+;I2J+;�+�F�;+$B+�02�2;-F2;JI2�O�2;F�52;+F;BO�+J�+5O�O?9

�))+2$O; I,+�J�O; 2FI,�; IO$�; ��F02; 7�'F+�2; �2; #-2F�+��; 7+; B2J�+; 72; B5�B2525�1;

0�F�52�$�F��;JOFO;+;7O5$+�O5+;2;IO$-F+I25�; ��;5+I,+�J��; +F;2F�+I+BOA;$2;I2B+�2;I,�;I+;

J+2FO;7O$2F7�;2��6-��+$O;$O$�F�O?;

P

]; Wb`bW_^\;ZXdU\S\^; S[R; SdSb`\a; \;cRW_^X; Q\; S[bdWd^\;cRb; SX`_R`b_X^b; R; bQ;`RSRWW\^bX; VR^; QR; SX`WRT`Raorgo

qjnmmjlkphihef

����y|�xz�|~wx}�|�}v{��ut�s



�����	����	���
�	�
������
�

axv}exlv\ry}8vy}x}vlv\d}\klvrvjJ\ljJmJvyJvr\\JTTrmJv}vcJx}8vlxvbryJvrAAJvjly;}xlblAlTXn

`Jmv _drxT}v mledrmjrv lAv Tmry;}mT}8v ]2WGW2O*[qNquIFqCW2*Ou fu ]OW|O8v JYlTrxj}v lvcJ77lv

;dbbAl\lv ;Jmv _dJyTl}xlv lelJxl\kJov Qh[FNO8v \}cJv ?}dbr\rm8v F>OhO==fNqu hfu :O[O[hW>>f8v

cJxTmJvlxv\ry}vjlv;l}eelrvylv;m}TJee}x}v\}xvcrxTJAAJv}v}cbmJAAln

Rbblrc}v lxHxJv r\\}c;rexrT}v ?}dbr\rmv xJAv TmrelTT}v YJmy}v Arv Zf*fu |Whhfu �2OIfu

Q[[qBhOWN=fu |Whu E2F]]qu Q:WhW8v dxv j}mclT}ml}v ^JcclxlAJov <dJyT}v bmJYJv

y;}yTrcJxT}v\lvkrv;JmcJyy}vjlv}yyJmYrmJv\}x\mJTrcJxTJv lAv Tl;}vjlv;Jm\}my}v\kJvYlJxJv

r6m}xTrT}v_d}TljlrxrcJxTJov!xrvY}ATrvydAv;}yT}8v\lvMvyTrT}vmr\\}xTrT}v\kJvlAv\}xTrTT}v

\}xv A5ryy}\lr7l}xJv Mv rYYJxdT}v emr7lJv rv`r}A}v3dTTJmv Jv \kJ8v yJv jdmrxTJv Arv ;rxjJclrv AJv

\}xyJexJv Jmrx}v el}mxrAlJmJ8v }eelv rYYJxe}x}v TmJv Y}ATJv rv yJTTlcrxrov1rv ydjjlYlyl}xJv lxv

c}x};}m7l}xlvkrvyJc;AlH\rT}vArvjlyTmlbd7l}xJvrAAilxTJmx}vjJAArvyTmdTTdmrn

V0/P.uON[qN>2qufuUO:2W=Og

aAv [qN>f>>qv\}xv Airyy}\lr7l}xJvMv rYYJxdT}vrAvIW2[f>qu|OuZFNWqv TmrclTJv lAv;m}^Jyy}mJv

-,u)2fN[q8v \kJvrYJYrvx}TrT}v A}v yTrxjvjJAAilxl7lrTlYrvL+('{&{wt $%&#D$("& #w�ov@};}vdxv

;mlc}v y\rcbl}v Ylrv crlA8v rbblrc}v lx\}xTmrT}v Kf2fu sq>>f2WhhOv Arv crTTlxrv jJAv 9zu

GW::2fOqv;mJyy}vUO:2W=Of8vlxylJcJvrv�If2vJv�,u�F>>W2p

1ilx\}xTm}v Mv yTrT}v lx^}mcrAJSv emrxv ;rmTJv jJAAJv mly;}yTJv rAAJv x}yTmJv j}crxjJv Mv JcJmyrv

y;}xTrxJrcJxTJv xJAv \}my}v jJAArv \}xYJmyr7l}xJov �}ATJv lx^}mcr7l}xlv y}x}v elXv yTrTJv

lxTJemrTJvxJAvD��&' $ t�w�&D�' t�$t�{ �w'' t+('{&{wt$%�#D$("& #wn

�rmrv \lv krv ^}mxlT}v |f>Ou F>OhOu *Fhhfu 2f[[qh>fu Wu 2W|O*>2O:F=OqNWu |Whh�ONCWN|F>q8v

y;lJerxj}\lv\kJ8v\}cJv;JmveAlv�\}c}ml8v Arv|O*>2O:F=OqNWuNqNu]2WCW|Wu[qN>2qhhOuN�u

2f[[qh>fu|Ou|f>Ou]W2*qNfhO8vlxvAlxJrv\}xvdxvr;;m}\\l}vlx\AdylY}8vrTTJxT}vrAAiJjd\r7l}xJv

rAlcJxTrmJvJvrAArvy}yTJxlblAlTXovaAv\lb}vYlJxJv}6JmT}vrx\kJvrv\kl8v;dmvx}xvTm}Yrxj}ylvlxv

jl4\}ATXvJ\}x}cl\r8vjJyljJmrvJYlTrmJvA}vy;mJ\}o



;#R NR JE@EHR @5:$-R @::-55@EHR,5R+DHB-EEHR #5R *@J-R�#R @UU#HR5-11@R+DHU#5:#@R�#R;,5-HR #5R

:H11@&HD@=#H5-R :H5R @=#-5�-R @BD#:H1-R 1H:@1#4R %-&&-5-R 5H5R -J+1#:#E@"-5E-R #J+#D@EH!R

@&&#@"HRD#:H5HJ:#,EHR@5@1HB#-R:H5R1�-J+-D#-5=@R�#RIK6QSF6�/�/<Q�6.7O�(4R'�#5#=#@E#U@R

5@J:-R@5:$-R#5RD#J+HJE@R@11@R9�>��0��M�CP�M���M>L0P�0AACP��CL M 8P0P��CAM 8P�0AP�M
>P

�0��90�C >P�CAACP��CL�0P�M� �M
��M>L0�P�0�LCAC CP�CP�C�M C�!R:$-R #5R@1:,5#R:@J#RNR

:HJED-EE@R@�R@:),#JE@D-R+DH�HEE#R+-DRB1#R-"+HD#RJH1#�@1#3

�5�5-!R @&&#@"HR +D-J-5E@EHR #1R 5HJEDHR +DHB-EEHR �#R E-J#!R :$-R %@D@R $@R @::H1EHR :H5R

-5E,J#@J"H!RD#:H5HJ:-5�H5-R#1RU@1HD-R#5RE-D"#5#R�#RJ-5J#&#1#==@=#H5-R�-11@R:#EE@�#5@5=@3


	������	��

'-R#5E-DU#JE-R-R#RJH+D@11,HB$#RJH5HRJE@E#R*H5�@"-5E@1#R+-DR:H"+D-5�-D-R+#�R@R*H5�HR1-R

�#5@"#:$-R�-11-R @JJH:#@=#H5#R :H#5UH1E-!R J+-JJHR #"+-B5@E-R5-1R D@::H5E@DJ#R @EED@U-DJHR 1-R

+#@EE@*HD"-R�#B#E@1#R J-5=@R D#,J:#D-!R E,EE@U#@!R @R D-JE#E,#D-R+#-5@"-5E-R 1@R :H"+1-JJ#ETR�-#R

+DH:-JJ#R-R�-B1#RHJE@:H1#R@�DH5E@E#R),HE#�#@5@"-5E-4RG@R),-JE-RHJJ-DU@=#H5#R5@J:-R,5@R

D#�-JJ#H5-R+-DJH5@1-?R1-R+D@E#:$-R�#RJ@1U@E@BB#HR@1#"-5E@D-RJ-"&D@5HR-JJ-D-R,5@RD#J+HJE@R

D@�#:@1"-5E-R @1E-D5@E#U@R @11-R 1HB#:$-R :@+#E@1#JE-!R 5-1R E-5E@E#UHR �#R D-JE#E,#D-R U@1HD-R @11@R

:H",5#ETR 1H:@1-R @EED@U-DJHR 1@R ED@J*HD"@=#H5-R �-11HR J:@DEHR #5R D#JHDJ@2

�1R :@+#EH1HR :$-R J-B,-R D@::HB1#-R -R @5@1#==@R #R +D#5:#+@1#R U#5:H1#R -"-DJ#!R �-1#5-@5�HR 1-R

:H5�#=#H5#R�#R+@DE-5=@R:$-RB,#�-D@55HR1@R�-�5#=#H5-R�-1R+DHB-EEH4

gdgb\_b[]e_aZ[`e_b`Y^bfXWcV

ig



Vincoli imposti 

83



�D=$26EBD2$B>E=4EB84B=4D24�24�BG5EBG4B5$22�BCE=.E>>�B84BG�2�>GE=EB.E" 4�B EBE>4"E29EB

8E  $B G�..466E29$B EB 4 B G�26E>6�B 81D>��B >�2�B >6$64B 8E-2464B 4B 0*)';#*B C=�"E66D$ 4�B

����*0*�*A*)A��!A'<�!/;�*!B>CEG4-G5E%B�����?3??��3@��@�����B������@?���
��?�?�BEB?����??�@��@

����3���


&<�*';A��<�F;��<�:

� B 0;#�,!B EB 4 B F!�;B 8E B G$=4G�B >�2�B >6$64B 8E-2464B >D  $B �$>EB 8E  7E>CE=4E29$B 84=E66$B 42B

GDG42$B 8E B +B .$=9�	B �B C$>64B �E2"�2�B >� 46$.E26EB G�2�E94�2$64B 42B ';)�!)*�;�*A

,;);F;��*;)!	B �2B D2$B >42"� $B "4�=2$6$B 84B 84>6=4�D94�2E�B 4 B 2D.E=�B G�.C E>>4��B 84B

C$>64BCD�B�$=4$=EB8$B��<�<)�<B-2�B$BD2B.$>>4.�B84B�!��<)�<	B�D66$�4$�B�"24B�CE=$6�=EB

(B 42B "=$8�B 84B 6=$>C�=6$=2EB $ B .$>>4.�B 6=E26$B CE=B �� 6$�B  4.46EB 8E6E=.42$6�B 8$  $B

G$C4E29$B8E  EB�;��!B2EGE>>$=4EBCE=B"$=$264=EBG�28494�24B4"4E24G5EB$8E"D$6E	

OMLKNLJKMINH

][UYZWVTSR\Q[ZPX[

cMI_`H

][UYZWVTSR\Q[ZPX[

ji	hBG.

onBG.

nrBG.

jo�xBG.

�	hBG.

ji	nBG.
�	xBG.

�N_M���MKM�

�N_M��JNLM�

¤��NIM� J��MLKNLJKMIJ¡

�MLM�MI�JMLN�

§¦¥

«§¦¥

§§­§¬

°¯

Â¿Â½·º½¶¸Àº¼µ¶»Àº½»´¹½Á³²¾±



�"���

�/��/-&�# ���

�)�. '��4�)2�)�). %44�)2�. �). '�2�����2�.��5
��. �. 
�%�%. )	)��5%�%.52�%2%��
�.�)�. ��%$����.

%���5%��.4)�'��
�.�%�.,���2�%��.��.*'�����.�5�%2�). �%/��#
"�����&� /� �/(�#
�1. �.�%��.

�%''����.
�.���)��
'�2�.%.��).$���2%�).��4�.3�%��)���.�)�'��)��.).$��,)��!.).'��4�)2��2�.

�%��. �)�%��,�. %�. 25�)��. ��. 4%
��. ��%
4���%���. %�. 4)
�. 
���%���. %��). �)
��2%���2��. %��%.

��
�%2�%.).%�.��4�.��.
��%�%0

�%��. '�2
��)�%���2�. ��$�
��'�). 
�2�. 
)�,��). 4)�. �%. �)�2����2). �)�. ,�2'���. 4��$)��5%��.

�)$%��.%��%.�������+.).%�.�2��,��5%�).�%.��$����).
��5���2).%�'���)���2�'%1

:97867 A%��)�� A)�'��)�� H��,)��

ROQN76PK69P789 TS

Y�WVT

T�Z

T]

`Y

f
�%��%�% f
�%��%�%

x��������.,�%.�%'�2�s

x��������.��.,�%.H�)��2�r

x��������.,�%.�%'�2�s

x��������.��.,�%.H�)��2�s

�%$2�.��.,�%.f$���r

TVT�W

Z�`

Z�

`W

f
�%��%�%

x��������.,�%.�%'�2�s

x��������.��.,�%.H�)��2�s

�%$2�.��.,�%.f$���r

Z�`

Z�

`W

TVT�W

ZS ZS

�K�7Q����9�7Q����

¥¦7�7Q¢9QN76�K�6�

µ9�P�6®�Q����9��Q����

�K8N788K6®�QÂ9K¢9Q��96�

�K8N788K6®�Q96QÉ9N9Q����

Ý9Â7Q¢9Q�P8�¢�

ôûáèù óñ îíëëíêåçíø éä÷÷äø êçäø éäúêãöíæãâöãø éãø õâöúäìöíø äø éä÷ø ëäçõâçúâø äàäêêåíêâø éíãø

ðâ÷âöêíçãøéãøïõâòâçãøãöøßãõãÞ ���
��
��	�
�����
��������
��
�������������
���

���������

����

&+-èù"ñ .)%##!��,/�%�)/.%��,*�)/� ** /)�� .()#� /#!**%/�,�)*)��/� ** /�,�# $� Þ ���
��
��	�
���

��
��������
��
�������������
���

�������������

9875463

58267418

C4A2?<

@;CC1?5?

@45?2?

AH8D?2?

KJ

]Z]XRUXQS[UWPQV[UXVOTX\NMYL



��

@%5,*�!��2%!=8*=-*5*=5/+&*8!%��"

�?< 0447�74�< 37< ��>  04>�0< ?< 37< �:��?��0< 3?7< �0�47< �7< ��: �:�:< 7�< �:�?�47< �?�0�047�< 
?�<

�>?�4:<�:47�:�<?<0 <	�?<37<�0�0�47�?<>�0<�0��7:�?<�.91��$)
�<3? < �7�4?�0<?<>�0<�7�<

?��0�?<#199)�)#).(�;9����;��(#).()<�<�:�?<7 < 0�0��7:<3?  0<��>440�<7 <4�0��:�4:<?< 0<

��:3>�7:�?<3?7< ��>  047<�<�7< '< ��? 4:<37< 03:440�?<>�0<�:�	�>�0�7:�?<�:��:�40<30<>�<

�0��?44:<4�07�04:<30<>�0<�7�7�<�:�<7 <��>  04:�?<�:�7�7:�04:<�> <�:�40�0��67<�:�4?�7:�?�<

LIJDDGFHICEBJDEKGIICFFHA

LIJDDGFHICEBJEKGIQHEPONCA

LIJDDGFHICEBJEPOKOEBFGFOKGA

mdusossdrkjtjkd<�:�<7 <��>  04:�?<30<�0�4?<37<�67<�?30 0]

����������|���~��������������}~���}{�����{�z��}~{�����y��������z~�}�x

w�{������z�z}�v~�|��z�z}�����

LIJDDGFHICEBJEPOKOEKH�EKGIICFFHEDCQGFHEGDEICQQOBCDDGA

LIJDDGFHICEBJEPOKOEKH�EKGIICFFHEDCQGFHEGDE§H¦¦HA

ÇjËdssÆ< ?rkjÀ¿o¼jduj<�>  0<�7�7]

ö�ôôò��ñ�ôòîñô�ñ�ò����}{~��~���|~�~}~������á{���~}�{�Û���{|�}~�|���Ø����Õ~ì

��������~v��}����y�Òò���x

Ñ�Ï������ñ�����������á��Õ����Û���v��}}~�~���|~��Ð�}{~z��{}��á{�}}~������á{���~}�{��

 �4?��04:<4>44:<�><>������
���������
]


�:�?44040<�?�<�0�7�67<�?�0�47�<�
����
<�?� 7:<0  �>�>�0<?<�:  ?�740�7:�7]

4dk¿oËj9Æutjduo9Æusd08)<0;,/*(<06<A')77,0?//)0&)%)AA<7$0<&8<;<8*?7)#

"6%!<7)77*6?0:ÆtousÆ-

d7� 7:�?<c
��
[��b<�?  �0440��:W�40��:<T�:��?447W�40J?<�?�: 0�7 7H]

Ge
��
F�[��bE<7<370�?4�7<3?7<�?��7�?  0<�:�:<�>0�7<4>447<�:��047�7 7]

�)0</0u6*//?7,6)0A<076,;?0A*/0',67?'?%%!<�0j9:dttjÀj�jsnrËjrosso~~dro�r

tÆ��jud#

tk?77?%%,0?/7,08)/0%?66)77,0%,(',67?0*&?0A*?09jud¿ÆrtsoÀj�jsn-

¢��¤ «¡���§�«ª§ ���«��¤¡�§�����§«¨£��¦��¥�¨��©��¦����

ÇÈÆ¹ÈË·ËÀÆÎ¾Å¼ÃÈºÈÂÈÃ½Á¶¸µÁÄ»Á´¸ÊÊ¸Á³¸²±¯®Ä¸®¯Á°¯»»ÍÁ­Ä¶Ä¬Á¶¸²Í¿

µ¸µÁ²¯´³®¯ÁÌÍ®Íµ±Ä±ÍÉ

àÝàÛÕØÛÔÖÞØÚÓÔÙÞØÛÙÒ×ÛßÑÐÜÏ



Scopi del mezzo a pedali 

87



��

!-9�A9A?5..2A
A9*�(�? �? *�%-2"�? � .�-���?*-�?.2A�-((A�? 8A9?.52(�8A�52-? 5((-9/�A9-? 5��-?

��������>��@���@�1��?�9?8A��5�A25/�A9->#3�?���?�#3&3
�<

��?  -//A? 5? .-*5��? A��-((A? *�? �+-"(5? (-"�? 	? "(5(A? 8A98-.�(A? .-2? 2�".A9*-2-? 5? #�����>

@�;�
����>��1���7�? �+5((2A? *-��-? �+5��? 9A9?.2-%-*A9A? ".A"(5 -9(�? "+? "(25*5�? 5? �5?

82-5/�A9-? *�? +95? "(5/�A9-?  A���-? 8�-? .+�? -""-2-? 8A��A85(5? �9? .+9(�? "(25(-��8�? -?


2-�+-9(5(�?*5��)5""A8�5/�A9-:?�)A��-((�%A?	?@1
�>���������7>4��4=0,4�'$?-?�����������1
�>�1>

#3&����7>���>��&1>@���3>�6
�#3>1��&���1
�:

KS RQPOPNLPHGFJEMDCBEI

�5? ��8�? "52d? +(���//5(5? .-2? �apgoal~aon� ko~��uga� bn��

i~uoganon�? �98-9(�%59*A9-? �5? 
2-�+-9(5/�A9-�?

"A.25((+((A?*5?.52(-?*-�?lu\laba<

���2-/�5? 	? A���? +95? �����A(-85? *�? 8A +9�(d? -? +9?

.+9(A?*�?2�(2A%A?.-2?5�8+9-? 5  -?8�-?"�?2�(2A%59A?

��? .A -2����A? 8A9? �? .2A.2�? ]���? .-2? �-��-2-? �9"�- -:?

�[�9�/�5(�%5? �9(-9*-? 25XA2/52-? �+-"(5? 5��(+*�9-�?

+9-9*A?�-((+25?-?"A8�5��(d�?598�-?�25/�-?5��5?ZaWabubVu�

�a�~b�{uoWU�YaUWTa�

�S �L� QL��NLPHGF����F��¡��I��IMC��E

ÖÍ ÔÐ·°°ÈÒÂÍ ÆÈÐÈ¼¼¸Í ¸À´ÐÒÂÍ ÈÊ°ÂÍ ³¾Çº²Ã¾Ä¿? .A2(59*A?

5%59(�? +9)Î¾¾ÄªÄ¾¦Ë ºÄºÎ¾¾Ä­Î? (25 �(-? +9)5/�A9-?

8A982-(5? *�? "-9"�����//5/�A9-? 8A9(2A? �A? ".2-8A?

5�� -9(52-�? 5((25%-2"A? ��? 2�+(���//A? *-��5? 
2+((5?

�9%-9*+(5�

×åãßÝäãÜÛÙÚßÜÙáßàßØÞâïðôïíôïñèìéëëêîóçóæò

×CÛÝtãàeÙäeààßÙsØuÛàßÙAÝãstãäeÙåßbeààãâïðôïíôïñèìéëëêîóçóæò

2.2 Le interviste sul campo



/�, �'�', *%  ), !��'�'�����, �		�'�� %���, �%	, #% ����,

-%�� �	%, �', �� ��, ��	�����, ���
�+ �
��
���(�+ ���+

���.������+�
&,$���� ',%,	%,	� �,���'*'�)�,� ��'%,�		�,

��(������+(��+��+(�(���,�%		������'��'��%,%,�		�%	%*���,

*'�'�'	'�),�%	,	"����

?= <:>97:689;43:279:01:25

L�, �����'��%, �', %*%��', �%�!� ��%', %, ���, "���	��,

�O"%���,�',!"��	'���,���%,'	,K����+Z�
��Z��
�����,

	�,! ��"�'��%,%,*%��'��,�',@ "		��',!�� %��%,�� ,*'��,�,

"��,@� ��,�',�'� �'�! %��'�� '�	'�),����%�'�'	%�,

q= s:r:o:1:25k0kh7920kh010ii7

h9767i:74;kz:o9;i:0

L�­�%�, '	, ��  %���, !�� ), ���������+ ��+ (�������+ ���+

���
�+ �"�'���', �%		�, �"�'��, �%	, #% ����, -%�� �	%�,

���"�	�%��%�, 	�, �'�� '�"�'��%, �**'%�%, �, !'%�'�, ���,

	��"�'	'�,�',�� �%,�% �'��%�,%, '��'%�%,	�,! %�%���,�',� %,

!% ���%,!% ,��! ' %, � %,�'�% %��',�%��'���'��'�,����%,

¡"����,¡"%��%,�',� �*���,�%		�,��%���,� %��,� ��'%,�		�,

����'� %, ��!��'�), �', �� '��, �� ), !���'�'	%,

 ��'���	'��� %, '	, �% *'�'��,  '�"�%���, '	, �"�% �, �',

!% ���%,'�!'%���%,%,',�%�!',�',����%���,�,�' ��,�'%�',

�'�"�'�

À= ½22:6:ii0i:74;k3;11;k>74r;°4;

ÁÍÐÎÉÊÈÈÇ,ÏÊÉÆËÄÇ,ÌÊÐÄÉËÃÊÂÛÚÙÕÖÖÙÕÔÙÓÓÒØÙÑÓÒ×

Á ÞËååË,ãèÄèÉãÊÈÄßçËÃÂÛû÷÷ÔùöôôðððÑòÙÖû÷ÓØìîîëêÑêÒô

2.2 Le interviste sul campo

ÁBÇèbËÆËÉ,ÆÇÐ,ß,åËÈÄß,dË,ÆÇÐÈÊÎÐËÉÊÂÛAÑÛBÙÕÖÖÙÒ, 2025.





Sistema esigenziale e prestazionale

91



A^I^U _]MK]KBWcWU N:BB:U NW]KQW[X:U N:BU O:[_I:O^U KBWQ:]9KO:U :U N:BU [^]9:c9^U NWU

KIIBW[K.W^]:/U WBU I:O[^Oc^U IO^+:99_KB:U IO^[:N:U [^]U BMW]NW`WN_K.W^]:U :U BKU [BKccW6[K.W^]:U

N:WUH=G�@?=T5�?e,7C?1,-=UN:BB:U)T1=Z�-�@=CTe=T(1C?0,8S

b P1C?0,Tea(G�8UI:Oc^]:U[X:U4O_Wc[^]^UNWO:99KQ:]9:UN:BUc:O`W.W^U^%:O9^UNKBU]^c9O^U

IO^+:99^/U ^``:O^U WU 4O_BBK9W
U VWU W]9:]N^]^U WU $d\"#\! � �d�R �\�R �\d&� �R d��!���U ^U WU

��d \&���! �R�R\3\! �R�#����&�U>QKQQ:U:U�KQ�W]WUKU�W�O:.WKF�

b P1C?0,T e=T @CG1=�?C8U c^++:99WU [X:U cWU ^[[_IK]^U N:BBM_9WBW..^U O:+^BKO:U N:BBKU �W[W�

4O_BBW]^U :U2_W]NWUN:BBKU c_KU [_OKU :UQK]_9:].W^]:
U �]U2_:c9^U [Kc^U cWU W]9:]N^]^U+BWU

�&���d��

b P1C?0,T e=T ZD�e(0=�?C8U I:Oc^]:U [^W]`^B9:U W]U 9_99:U B:U 4KcWU NWU [^c9O_.W^]:U :U

Kcc:Q�BK++W^UN:BUIO^N^99^
U�]U2_:c9^U[Kc^U<UOKIIO:c:]9K9KUNKBU�d��\  �	 �U>]^WF/U:NU

:`:]9_KBWUIKO9]:OU[X:UKW_9K]^U]:BUQ^]9K++W^U:UIO^9^9WIK.W^]:U>:c
U&�&��*&�!\F
S

b P1C?0,T e=T 1=Z�T ,7H=C?1,-C8U ]^]U <U _]KU I:Oc^]K/U QKU OKIIO:c:]9KU +BWU W]9:O:ccWU

KQ�W:]9KBWU B:+K9WU KBBMW]9:O^U [W[B^U NWU `W9KU N:BU IO^N^99^
U �:BU ]^c9O^U IO^+:99^U c^]^U

NW`:OcW/U4OKU[_WUBKRd��#L��!\UN:BB^U	�d\&�R����\! �d\/UBM_9WBW..^UNWU_]U�\LL�R�R����  �R

L\d�U:UBM_c^UNWU�� \d����Rd�&�&�� ��d�&�&������U:Ud�#	�R��R&����!\! �UI:OUBKUO:KBW..K.W^]:U

N:BUIO^+:99^�

J_:c9^UIO^[:cc^UXKUI:OQ:cc^UNWUN:6]WO:U�T�-,GG=TCG=@C?0=,-=8U�C?CGGCDCfT;=�(DC00,fT

'CG1=�?CfT�D(=H=-=1YfTEGZC11�fT
?1C@D,H=-=1YTCT;,-�,@(,De=,TeC--a,7H=C?1C�

V_[[:ccW`KQ:]9:/U <U c9K9KU :BK�^OK9KU _]KU 9K�:BBKU :cW+:].WKB:U NWU cW]9:cWU N:99K+BWK9K/U ]:BBKU

2_KB:Uc^]^Uc9K9:UW]NW`WN_K9:UCG=@C?0CTGZC�=���CUI:OU[WKc[_]U�Wc^+]^UN:BBM_9:]9:
U�:OU

^+]WU :cW+:].KU cI:[W6[KU c^]^U c9K9WU I^WU K]KBW..K9WU W]U Q^N^U KIIO^4^]NW9^U WU O:BK9W`WU

DC�(=G=1=
U �]6]:/U KU [WKc[_]U O:2_WcW9^U c^]^U c9K9:U Kcc^[WK9:U IO:c9K.W^]WU cI:[W6[X:U :U

QWc_OK�WBW/U N:6]W9:U I:OU +KOK]9WO:U WBU c^NNWc4K[WQ:]9^U N:BB:U :cW+:].:U W]W.WKBQ:]9:U

W]NW`WN_K9:�

hg

gwguorunpxrtmnsxruslquykjvi



��

 *#��)&�!+�������%(�!%��%'��
�++�%��!��%�������"&

�	���$��������$�	�����	���$���������	�

3120.-//,

 *#��)&[A_@OTTOAObXSbZXQ_bG]SbAXPZLX_bGXb
Z_J@]dXJ]FX_JO&�&<V�B�M&<�E#KC�)MeM"&?7=RHDc
:\8UW6:5c4=U75WR=>

h 3120.-//,&,k1o-gf,.-

h 3120.-//,&xt12,

3,k�,�0,.�1�
,o�1-gf-

h 3�tf-g1�1k1f�

 *#��)&��(�!��(���%��%Ê�����%
�%���+�!�¹���+¯&B�ª&
©)#´#��#&�&©)#V���#&©)#©#K�#"&
�	���$��$����$
�³¸�	���¡	���$���������	�������

Ò.01�1k1f� h Ò,21k1f�&g-kkÔ0t�
 *#��)&�K<)�&�&������<)�&ª<&$���)
���+�
#
+
����
��&e#B&K�)�E�B�M&&<KMª<)M"&�����,"��"
��	��������"�����������

3-g-tt-.- h 3-g-tt-.-&xt12�

 *#��)&E����)�&MB&E#�#&Mª&C)�ªª<�#)�&POJF]b
OZZOPPXv_bPP_AF_bWPXZ_&B�ªª<&©�´<ª<�<"&?7=RHDc
:\8UW6:5c4=U75WR=L

 *#��)&������<)�&ª�&e#BK�VB�&MB&&MeMeª���<&POJF]&
�KK�)�&#K�<e#ª<�#&´<&AJbZ]AXZ_b@A_[[_b[OP]J@O?c
?7=RHDc:5c4=U75WR=>

h w-tf1�g-&2�gt-�g,

h w-tf1�g-&tf.,�,k-

h w-tf1�g-&,ff1�1f�

w-tf1�g-

 *#��)&�)<K©#)�<)�&M&©<K�M#
�Óæ
))���+#�#)
$æ�#��#
Æ+�Ó
Ä��"&»¸ÃÛÌçäÀËä¾ÃÔ¸ËÖÛÃL

´ ³É±¹®"­¬®«®¹äÛÃÜä¸ªçÊ©ÖäÃäÔ·ÜÜÃä¶ËÔ¸Ãä©Ë©Üç¨ËÜËä
ÛÃÜÜÃä¸Ë¶ÖÜÖ¾ËÃäÀËäÚ±®«§¹"µ®È«¦¹äËÛÀË¥ËÀ·ç¸ÃÕä
»¸ÃÛÌçäÀËä¾ÃÔ¸ËÖÛÃL

 ²ËÔ¶ÖªªÃäÀËä·ÛÖäÚÎ«¤¬É"½µ¦¤¬É¦«£¹äçÜÜçä
¶ªÃ¶çªçÌËÖÛÃäÃä¾ÃÔ¸ËÖÛÃäÀÃ¾ÜËäËÛ¾ªÃÀËÃÛ¸ËÕä
»¸ÃÛÌçäÀËä¾ÃÔ¸ËÖÛÃº

ñgf-�.,�1k- h ú÷�,�1k1f�
 *#��)&<v�)�&�B&prodotto$che$sia$durevole"&Utenza 

di gestione-di produzione�

útp-ff� h R12�g�t21�1k1f�
 *#��)KM&K�B�M)�&rappresentato&vMKMv<E�B��"&&

Utenza#d’uso-di#gestione�

CLú33E 3ñ3OwNñ&UTENZú:&LÔ0f-gf-&�-�-... 3PECñÒñCHE&E.

2.2&L�&MB��)vMK��&K�ª&e<E©#

Tabella 2: tabella esigenziale di sintesi, Elaborazione personale.
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Benchmarking tipologie cargo bike
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Long tail

Tadpole: Front loader
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3.� Le architetture
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ty~ptqp� �ikyrepn� dc~i� jry� ~pk�Wkey� ei��W~yriy� i� rWr� `prtWPyrei� y� kitWr^y� ^iPPi�

ritikkpea� ^iPP_jepPp||yeW~i� ^yeW� tqi� �j�� ikki~i� yxxyrtpyeW� W� kxyrtpyeW� ^yPPy� gptptPieeyH�

�i~�ieeir^W�^p��yreiri~i�kWPW� Py�gptp�]jyr^W� pP� e~yk�W~eW�^p�ty~ptqp�rWr�L�~ptqpikeWn�

frWPe~iH� L� tW��yepgpPi� tWr� Wxrp� ep�WPWxpy� ^p� gptptPieey� kir|y� �W^pSty~ri� Py� ke~jeej~yn�

XyP� �jreW� ^p� `pkey� itWrW�ptWH� jr� ~p�W~tqpW� ~pkjPey� xiri~yP�irei� �ps� yttikkpgpPi�

~pk�ieeW� y� jry� gptptPieey� ty~xWH� kpy� pr� ei~�prp� ^p� tWkeW� prp|pyPi� tqi� ^p� �yrjeir|pWrin�

Yjeey`pyH� jry� gptptPieey� ty~xW� Wc~i� jry� �yxxpW~i� keygpPpea� riP� e~yk�W~eW� ^p� ty~ptqp�

�ikyrep� i� �j�� ~pkjPey~i� �ps� �~yepty� �i~� jepPp||p� preirkp`pm
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pr^ikp^i~yep�^j~yrei�Py�xjp^yl

Yjeey`pyH�]jikep��W^iPPp��~ikireyrW�jry��prW~i�ty�ytpea�^p�ty~ptW�~pk�ieeW�yp�~p�W~tqp�

y� ^ji� ~jWeiH� tqiH� yP� tWre~y~pWH� Wc~WrW� jry� �yxxpW~i� keygpPpea� i� kWrW� �ps� y^yeep� yP�

e~yk�W~eW�^p�ty~ptqp�`WPj�prWkpn�Bjikep�jPep�pH�^p�rW~�yH�kWrW�yxxyrtpyep�yPPy�gptptPieey�

�i^pyrei� jr� kWPW� g~yttpW� ^p� tWPPixy�ireWH� kWPj|pWri� tqi� tWr\i~pkti� PW~W� jr� �yxxpW~�

rj�i~W� ^p� x~y^p� ^p� Ppgi~eaH� ~p^jtir^W� pP� e~yk\i~p�ireW� ^p� kWPPitpey|pWrp� yPPy� gptptPieey�
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https://www.appropedia.org/CCAT_bike_blender_2015
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!  xr$:6%K`oL$B`oB`Bo$%%WB$K`rsk9rwuwXjxjmjrkxZrsuXjx�Zrhj,,Zxb,Zr,uxXbxkZXbHZr

ebr,bm,Zr��o�rsjmru8XmjrkxdumZrAsjmbueursmu8kxGZXuO_

!  xr $K%WK$o $%%WB$K`�r Zr sZmbXIr ebr ,umsumZXkmZ�r sk9r ZmmbHZmjr Zr ���o �r bxr hueur

,uxXbxkZXbHu_

! gjmrw�um�brbxXjxwbrjr�mjHbrA�rhbxkXuO�rkxrZek8Xursk9rjmuGZmjr����M��o�_

! gjmrsu,abr wj,uxebr Ajw]r w,ZXXur,b,8bwXb,uO�r wbrsuwwuxur mZGGbkxGjmjr;Cvv�Co KN$o���oWo

����o�\

1wjhsbuYr kxr kuhur Zek8Xur ebr P�r FGr sk9r wHb8kssZmjr sjmr kxr sjmbueur ebr 8ZHumur

smu8kxGZXur,bm,Zr�o�>�7rA/rP�rDr,uxXbxkZXbHbrsjmrkxZrej,bxZrebrumjrebr8ZHumuO�rhZr

mZGGbkxGjmjrZx,ajrejbrsb,,abr�����o�>�7rsjmrsu,abrwj,uxeb^

U-0-cVn.2Vf.0Vn)n0)T2-'-
V)nV20)cf)*V(

[j88dCBLW7B$�WBK`rebrL`vC$%oC�;$vKrwbr?rsZm8ZXurej88Zr�CvCv%WKK$rxjbr�`K`NCo$BC�$KCr

�kZxeur wbr smuGjXXZr w�mkXXZxeur 8Zr �um�Zrhkw,u8Zmj]riZr�b,b,8jXXZ�r bxrsZmXb,u8Zmj�r ?r kxZr

KWvB`%`7C$o CBKWN�W:C$r smuGjXXZXZr sjmr wuwXjxjmjr kxZr GmZxejr �kZxXbXIr ebr sjwur jr

XmZw�jmbmjr 8
jxjmGbZr ,bxjXb,Zr ejG8br jwwjmbr khZxbr bxr jxjmGbZr hj,,Zxb,Zr Zr �Zwwur ZXXmbXu]r

	xu8Xmj�r ?r ebr GmZxejr bxXjmjwwjr xj88Zr ebw,bs8bxZr sub,a�r suwwbjejr ej88jr suXjx�bZ8bXIr

bxjwZkmb�b8bYr ,ZsZ,jr ebr ,uxHjmXbmjr 8djxjmGbZr hkw,u8Zmjr bxr jxjmGbZr hj,,Zxb,Zr ,uxr

NWB:C�WBK`oL6;WNC`NWo$%o���]q

�'nT.4-n*)''.n�VTVn�c#''V2+

 xur ejG8br w,usbr ebr kxr �mk88ZXumjr sjmr �b,b,8jXXjr ?r �kj88ur ebr L`LKCK6CNWo 6Bo B`N�$%Wo

RN6%%$K`NWo $:o $%K$o CBKWBLCK<o WBWN7WKCv$r A���3����rDOr ,uxr kxdZ8XjmxZXbHZr Zr �Zwwur

bhsZXXurAP��t��DOr;C�ov�WoL6�vCWBKWrsjmr8ZHumZ�buxbr8jGGjmjrjrhjebj]r xr�mk88ZXumjr

sjmr�b,b,8jXXj�rxj8rxuwXmur,Zwu�rsk9rZx,ajrjwwjmjrkXb8b��ZXur,uhjrwXmkhjxXurjek,ZXbHu^
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4.1 Descrizione del 
progetto



A�;8/)7)3,);2%8�,-�-;�3,/-�*2);��;1�&�&�"1&<+4# "&#.��;7���*88%,-;2-�);1�"�&<��"�&<

5&#5���&; �)�; 8/-2)77-; 8/-�),,*%�)�; 2-32)8�,-; 2-�)< �.��< �1��"��#�.��; 8)/; ,)7,%/);

7-�*��-3�; ,)23�2�); ); 2-7,/*,,��); ); 8)/; )78�-/%/); �3;�-�-; 8/%,�2-; %88/-22�; %�,)/3%,���;

/�78),,-;%��-;7,%,-;�)��
%/,)?

�*/; 8/)2)�)3�-; ��; 8/-�),,-; �)�3�,��-�; ��; 8/-,-,�8-; 3%72); ���; �%; *3%; /�9)77�-3);

8/-�),,*%�); %*,-3-�%; ); 2-37%8)�-�)�; 8-/,%3�-; 2-3; 76; 72)�,); 78)2��2�); �3; ,)/��3�; ��;

�%,)/�%���;%77)�@�%���-;);*7->

A�; 8/-�),,-; 8/)3�); 
-/�%; %; 8%/,�/); �%��
*3�,�; 
/*��%,-/); �; 7)�)��-3%,%; ,/%; �-�)���;

%��%@���; ); 2-��)/2�%��)3,); ���*7�; 8)/; �%/%3,�/); %22)77�@���,�; ); �%3*,)3��-3)�;

%,,-/3-;%��%;	*%�);!;7,%,-;2-7,/*�,-;��;7�7,)�%;�)22%3�2-;��;,/%7��77�-3)�;2-3;8%/,�2-�%/);

%,,)3��-3);%��%;2-%77�%��,��;%��%;7,%@���,�;�)��%;7,/*,,*/%;);%��%;,/%7��77�-3);�)�;�-,-?

�
�3,)/�)3,-;8/-�),,*%�);7�;2-32)3,/%;7*;*3;�&�4�&<+�4��.#��<.<1��.�.�.<��55.#"5.�;

8)37%,-; 8)/; )77)/); .�.��.�"��< .< �"�����< �"5"5�����=; �
-@�),,��-; !; 	*)��-; ��; /)3�)/�-;

2-�8%,�@��);2-3;*3;2-�*3);8-/,%8%22��;8-7,)/�-/)�;�/%��);%��
%�-��-3);��;*3%;8�%7,/%;

��;�-3,%���-;*3��)/7%�)?

�*)7,-;%88/-22�-;�3,/-�*2);*3;%78),,-;��;����"�"�"�0;);��1�"5.�"�"�0�;8)/�),,)3�-;��;

)78%3�)/); �
*7-; �)�; 7�7,)�%; %; /)%�,�; ���)/7)�; 7)3�%; /�2��)�)/); �/%3��; �3�)7,��)3,�; �3;

�3
/%7,/*,,*/);-;�)���;�)��2%,�>

A3-�,/)�; !; 7,%,-; 8/)��7,-; *3; 5.�.�����&< 1&����"&���; 3)2)77%/�-; %;�%3,)3)/); �%; @�2�; �3;

8-7���-3); 7,%@��); �*/%3,); �%; 8)�%�%,%; 7,%,�2%�; 2-)/)3,)�)3,); 2-3; �
-@�),,��-; ��;

8/-�),,%/);*3;�-�*�-;
/*��%3,);�3��8)3�)3,);�%�;,�8-;��;@�2�2�),,%;*,�����%,%=:

A3; %���*3,%; %�; �-�*�-; 
/*��%,-/)�; ��; 8/-�),,-; 8/)�)�); %32�); �%; /)%����%��-3); ��; *3;

5.�����&;�%;,/%�3%/);2-3;*3%;@�2�2�),,%;	*%�7�%7�=;�*)7,-;)�)�)3,-;/�78-3�);%��
)7��)3�%;

8/%,�2%;��;,/%78-/,%/);�
�3�)3�*,-;/%22-�,-;�%�;�)/2%,�;/�-3%��;);�%;
/*,,%;���;�%�%,%;3)��%;

2*2�3%;�)��
%77-2�%��-3);(2-�-/�;8/)77-; ��;')/2%,-;�)3,/%�);�3-;%�;��%/��3-;��@/)��%�;

�-�);�)//�;,/%7
-/�%,%;�3;
/*��%,�?

A�;2%//),,-;!;8)37%,-;8)/; 7�-��)/);*3%;+4# "&#�<1&�"�.��#��$;-�,/);%�; ,/%78-/,-�;8-,/�;

)77)/);*,�����%,-;�3;8-7���-3);7,%,�2%;2-�);1".#&<�"<.11&��"&;);2-�);7*88-/,-;8)/;*3;

�"����.<�"<�.�.��"&;%;8)�%��=;�*)7,
*�,��-;2-37)3,);��;�%�%/);
/*,,%;);%,,/)��%,*/);3)�;

/�78),,-;�)��);3-/�%,��);���)3�2-�7%3�,%/�)�;%32�);�3;2-3,)7,�;)7,)/3�;-;,)�8-/%3)�>

�*/; )77)3�-; ��; 
-2*7; �)�; 8/-,-,�8-; /�2%�*,-; 7*��
*3�,�; 
/*��%,-/)�; ��; 8/-�),,-;

2-�8�)77��-;8/)�)�);%32�); �
�3,)�/%��-3);�)�;2%//),,-;2-3;7�7,)�%;��;8-�8%;%;8)�%���;

2-�);2-�8-3)3,);3)2)77%/�-;8)/;�%/%3,�/);�
)�2%2�%;-8)/%,��%;);�
%*,-3-��%;�*/%3,);�);

%,,���,�?

�*)7,-;8/��-;8/-,-,�8-;3%72);	*�3��;2-3;�%;�3%��,�;��;�"�&���.��<"�<+4# "&#.��#�&<

��5#"5&; �)�; 7�7,)�%�; �%72�%3�-; 78%��-; %; 7*22)77��); )�%@-/%��-3�; 7*�; 8�%3-; 
-/�%�); )�;

)7,),�2-?
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F;A ���.�;A ;��.;���D�A F.���0A ��%A ��&�;D0)A .%A �<37"!#�@ $�+���A 2���%D0A ��&A

8;&;�D.&�A ;�����.�.%.D>A .�A H;��A F.A �;��D���.0��A 0A �0�D.D��.0��A F�.A �0��0���D.5)A �0.A

;F;DD;D0A ;A ��A ��0=0A �&.��.�.0A ���&8�D.�0A �;�;D0A ��A ���&8.;A ����0%;&�A �0�A

;�.0�;���D0AD&;�.D�A.A��F;%.
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4.3 Riprogettazione 
della base



XM:H AJA9!NNA:MH 9MH WBE;=4.�I E4I ;T4B3;W83.BI E8==0;=-8,BI WB.B,8H �M9H ):K99A'D:MH QH

!�MA9%MJ'MH $D#!N!DJA'D/H !JH *KM#'AH )A#MH �M9H $:D>M''D/H #K9H $D:'A$A��"!H $D#'M:!D:MH �M99AH

 !�!�9M''AH QH #DJDH #'A'MH $:M#MH !JH �DJ#!�M:AN!DJMH �!�M:#MH #D9KN!DJ!6H U�A''MJN!DJMH #!H 2H

�DJ�MJ':A'AH!JH$A:'!�D9A:MH#K9H+4+.8W;IE4I;��B��4;W83.BI8IE4+;��B��4;W83.BI.,;I=;I

,�B.;IE4I&,4T4B38I.8,W43;=8IE8==0;++8I&,�==;3.8I8I=BI�38�W;.4�BI�M99AH !�!6HUMH!�MMH

#DJDH#'A'MHD:>AJ!NNA'MH!JH.,8I+8T4B34/H�KMH�M99MH*KA9!H!J�A>AJDHKJHA#$M''DH#$M�!V�DH�M9H

#!#'M%AHMH9AH'M:NAH:!>KA:�AH9AH�:MAN!DJMH�!H%D�<�K$H)KJN!DJA9!/H:MA9!NNA'!H�DJGH%A'M:!A9!H

�!H:M�K$M:D5

14+.8W;I�B3IWB==;IE4I�,8�;,4�B�

�:AH !H %D�M99!H :MA9!NNA'!H $M:H ��������F P
�O��COH #!H ':D�AH 9AH �;,�BI -4�8I 7B3�I 	B�3I

$:D>M''A'AH �AH L6H �A�A/H �"MH $:M�M�MH 9�!J'M>:AN!DJMH �!H KJI WBE�=BI &,�==;.B,8H #K9H
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4.4 Il cavalletto del Frullocipede

Nel progetto di tesi è stato ripreso il cavalletto ideato per il Frullocipede, utilizzato 

per la stabilizzazione della bicicletta durante l’uso del frullatore a pedali. Si tratta di 

una struttura a doppio triangolo rigido in acciaio con piedini in legno per 

garantire stabilità e aderenza al suolo, incernierata al mozzo della ruota posteriore. Può 

assumere due posizioni: quando è appoggiato al suolo solleva la ruota posteriore e 

rende possibile la pedalata da fermo; quando viene sollevato, il triangolo si aggancia al 

portapacchi posteriore, lasciando la bicicletta libera di muoversi normalmente.

Fig. 53: a sinistra la vista laterale del triangolo appoggiato a terra, ruota sollevata. A 

destra la vista laterale del triangolo agganciato al portapacchi, ruota libera, Foto di M. 

Rava e F. Walter, 2025. 

Fig. 54: a sinistra la vista dall’alto del triangolo agganciato al portapacchi. A destra 

l’attacco del triangolo al mozzo della ruota posteriore., Foto di M. Rava e F. Walter, 

2025. 157
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5.2 Studio della forma

Sollevamento della leva tramite il pollice Abbassamento della leva tramite il dito indice

Fig. 65: Render di dettaglio del movimento della leva.
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Fissaggio al portapacchi
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Sezione A - A’

Vista dal basso

5.2 Studio della forma

Fig. 66: Render di dettaglio dell’aggancio al portapacchi.
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185 Fig. 67: Render di assieme del modulo frullatore posizionato su un portapacchi e treppiede.
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