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VORTEX TECHNOLOGY

6H� OD� ÀOWUD]LRQH� GHOO·DFTXD� PHGLDQWH� LO� IHQRPHQR� GHOO·H[FOXVLRQ�
]RQH� SXz� HVVHUH� FRQVLGHUDWD� XQ� WUDWWDPHQWR� GL� DIÀQDPHQWR�
GHOO·DFTXD�GHVWLQDWD�DO�FRQVXPR�XPDQR�DO�SXQWR�GL�XWLOL]]R��328���
OD�YRUWH[�WHFKQRORJ\�PLUD�D�FRQVLGHUDUH�JOL�DVSHWWL�SL��JHQHUDOL�OHJDWL�
DOOD� PRYLPHQWD]LRQH� H� DL� WUDWWDPHQWL� SULPDUL� GHOO·DFTXD� SHU� XVR�
GRPHVWLFR��

3HU� DSSURIRQGLUH� TXHVWL� DVSHWWL� OHJDWL� DO� PRYLPHQWR� DXWHQWLFR�
GHOO·DFTXD� H� DOO·XWLOL]]R� GHO� YRUWLFH� FRPH� VLVWHPD� GL� WUDWWDPHQWR�
DOWHUQDWLYR� GHOOH� DFTXH�� q� VWDWD� DYYLDWD� XQD� FROODERUD]LRQH� FRQ�
O·LVWLWXWR� /·,QVWLWXWH� RI� (FRORJLFDO� 7HFKQRORJ\� �,(7�� GL� 0DOPR� FKH��
negli anni, ha ripreso e approfondito molti degli studi condotti sui 

YRUWLFL�GD�6FKDXEHUJHU��ULXVFHQGR�D�GHÀQLUH�FRQ�PDJJLRU�SUHFLVLRQH�
OH�GLQDPLFKH�H�OH�UHJROH�DOOD�EDVH�GHOOD�YRUWH[�WHFKQRORJ\��

Di seguito si riportano alcune delle conclusioni delle ricerche 

HIIHWWXDWH�GDO�JUXSSR�GL�0DOPR�XWLOL�DOO·XWLOL]]R�GHOOD�YRUWH[�WHFKQRORJ\�
SHU�L�VLVWHPL�DOWHUQDWLYL�GHO�WUDWWDPHQWR�GHOOH�DFTXH��

,Q�SDUWLFRODUH�L�GLVSRVLWLYL�PHVVL�D�SXQWR�GDO�ODERUDWRULR�GHOOR�,(7�VL�
EDVDQR�VX�GXH�PRGDOLWj�GL�JHQHUD]LRQH�GHO�YRUWLFH�

���0HGLDQWH�XQD� IRU]D�HVWHUQD�� LO� ÁXVVR�G·DFTXD�YLHQH�DFFHOHUDWR�
OXQJR�XQD�VXSHUÀFLH�FXUYLOLQHD�FKH�LQGXFH�OD�FUHD]LRQH�GHO�YRUWLFH�

��� $XWR�RUJDQL]]D]LRQH� LQWHUQD�� DWWUDYHUVR� OD� FUHD]LRQH� GL� XQD�
GHSUHVVLRQH�GDO�EDVVR�LO�ÁXVVR�VL�RUJDQL]]D�LQ�XQ�YRUWLFH�

1HO� VHFRQGR� FDVR� QRQ� VL� GHYH� FRVWULQJHUH� LO� ÁXVVR� LQ� SDUWLFRODUL�
JHRPHWULH�R�DWWUDYHUVR�SURSHOOHU�PHFFDQLFL��PD�q�QHFHVVDULR�FUHDUH�
OH�JLXVWH�FRQGL]LRQL�DIÀQFKp�LO�ÁXVVR�VL�RUJDQL]]L�LQ�XQ�QXRYR�VWDWR�GL�
HTXLOLEULR�FRVWLWXLWR�GDO�PRYLPHQWR�YRUWLFRVR��

*HQHUDOPHQWH� LQ�QDWXUD� L�ÁXVVL�FKH�FLUFRODQR� LQWRUQR�DG�XQ�SXQWR�
SRVVRQR�HVVHUH�UDFFKLXVL�LQ�GXH�JUXSSL��/XJW����������

T2

40
cm

10cm

3URWRWLSR� UHDOL]]DWR� SHU� HVHJXLUH� OH�
VSHULPHQWD]LRQL� VXOOD� 9RUWH[� 7HFKQRORJ\�
(Centripete)



&2035(1'(5(�/·$&48$
���

vortex technology

Forced vortex
,Q�XQ�YRUWLFH�IRU]DWR�OD�PDVVD�G·DFTXD�UXRWD�ULJLGDPHQWH��FRPH�LQ�
XQD�FHQWULIXJD��

,O� UHJLPH� GHO� IRUFHG� YRUWH[� FRUULVSRQGH� DG� XQ� FRUSR� VROLGR� FRQ�
PRYLPHQWR� DQJRODUH� LQWRUQR� DO� SURSULR� DVVH�� ,Q� TXHVWR� FDVR� OH�
SDUWLFHOOH�PDQWHQJRQR�OD�ORUR�SRVL]LRQH�UHODWLYD�FRPH�QHO�FDVR�GL�XQ�
FRUSR�ULJLGR�H� OD�YHORFLWj� WDQJHQ]LDOH� OXQJR�XQD�FXUYD�SXz�HVVHUH�
HVSUHVVD�FRPH�LO�SURGRWWR�GHO�UDJJLR�SHU�OD�YHORFLWj�DQJRODUH�

8� �ѱ�U
GRYH�ѱ�q�OD�YHORFLWj�DQJRODUH�

Free vortex
8Q� YRUWLFH� OLEHUR� DSSDUH� TXDQGR� O·DFTXD� q� LQ� JUDGR� GL� DXWR�
RUJDQL]]DUVL��HV��DOO·XVFLWD�GL�XQ�FRQWHQLWRUH��LQ�XQ�WRUQDGR��HWF���
 

,Q�XQ�YRUWLFH�OLEHUR�OD�YHORFLWj�DQJRODUH�GHO�ÁXVVR�YDULD�FRQ�LO�UDJJLR�
H�DXPHQWD�YHUVR�LO�FHQWUR��/DPE��������6KDSLUR��������/XJW��������
2JDZD��������
 

,O�YRUWLFH�OLEHUR�HVSUHVVR�GDOOD�IRUPXOD�ѱ �N���U��q�XQ·LGHDOL]]D]LRQH�
H�QRQ�HVLVWH�LQ�QDWXUD��
7HQGHQ]LDOPHQWH� q� FRVWLWXLWR� GD� XQD� IDVH� OLEHUD� DOO·HVWHUQR� H� XQD�
IDVH�IRU]DWD�DOO·LQWHUQR�LQ�FXL�O·DFTXD�UXRWD�LQ�PDQLHUD�ULJLGD�

3DUWHQGR�GD�TXHVWH�FRQVLGHUD]LRQL�q�VWDWR�UHDOL]]DWR�XQ�prototipo 
in grado di generare un vortice�FRQ�FXL�q�VWDWR�SRVVLELOH�HVHJXLUH�
XQD�VHULH�GL�WHVW�SHU�DQDOL]]DUH�O·HIÀFDFLD�GHOOD�VHSDUD]LRQH�GL�VROLGL�
VRVSHVL�H�JOL�HYHQWXDOL�HIIHWWL�GHO�PRYLPHQWR�VXOOD�TXDOLWj�GHOO·DFTXD��

/H�JHRPHWULH�GHO�SURWRWLSR�VRQR�VWDWH�LVSLUDWH�GD�XQR�GHL�GLVSRVLWLYL�
GLVHJQDWL�SUHVVR�O·,(7��LO�FHQWULSHWH��FRVWLWXLWR�GD�XQ�VHPSOLFH�WXER�LQ�
SROLPHWLOPHWDFULODWR�SRVWR�LQ�YHUWLFDOH��OXQJKH]]D�����PP��GLDPHWUR�
����PP��� DO� FXL� LQWHUQR� q� VWDWD� FUHDWD� OD� FDPHUD� SHU� JHQHUDUH� LO�
YRUWLFH��

/D�SDUWH�LQIHULRUH�GHO�WXER�q�VWDWD�FKLXVD�FRQ�XQ�GLVFR�DO�FXL�FHQWUR�q�
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VWDWR�HVHJXLWR�XQ�IRUR�SHU�DFFRJOLHUH�O·HVWUDWWRUH�LQ�RWWRQH�GL�GLDPHWUR�
GL���PP��
8Q�VHFRQGR�HVWUDWWRUH�LQ�RWWRQH�GD�FXL�IDU�XVFLUH�O·DFTXD�´SHULIHULFDµ�
q� VWDWR� UHDOL]]DWR�D����PP�GDOOD�EDVH�VXO� WXER�SULQFLSDOH� FRQ�XQ�
DQJROR�GL�FLUFD�����ULVSHWWR�DOOD�SDUHWH��

3HU�FRQVHQWLUH�O·LQJUHVVR�GHOO·DFTXD�LQ�PDQLHUD�WDQJHQ]LDOH��q�VWDWR�
inserito sulla parte superiore del tubo, un secondo tubo in ottone da 

���PP�FRQ�DQJROR�GL�FLUFD�����ULVSHWWR�DOOD�SDUHWH��

,O�GLVSRVLWLYR�FROOHJDWR�DO�UXELQHWWR�GHO�ODERUDWRULR�SHUPHWWH�DOO·DFTXD�
GL�JHQHUDUH�XQ�YRUWLFH�DOO·LQWHUQR�GHO�WXER�SULQFLSDOH�FKH�FDPELD�LQ�
IXQ]LRQH�GHOOD�SRUWDWD�H�TXLQGL�GHOOD�YHORFLWj�GHO�ÁXVVR�LQ�LQJUHVVR�

75%

25%

10 l/min

INPUT

DILUIT2�

&21&(175$

6FKHPD� GL� IXQ]LRQDPHQWR� GHO� GLVSRVLWLYR�
progettato per eseguire i test (Centripete
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6HSDUD]LRQH�GHL�VROLGL�VRVSHVL
,O�GLVSRVLWLYR�q�VWDWR�WHVWDWR�SHU�YHULÀFDUH�OD�VHSDUD]LRQH�GHL�VROLGL�
VRVSHVL�GDOOD�IDVH�DFTXRVD��
&RPH� WUDFFLDQWH� VRQR� VWDWL� XWLOL]]DWL� GHO� FDIIq� LQ� SROYHUH� GL� YDULH�
JUDQXORPHWULH��GHOO·DUJLOOD�H�GHOO·LQFKLRVWUR��
Le particelle solide sono state inserite in sospensione applicando 

XQ� VHFRQGR� IRUR� GL� LQJUHVVR� FROOHJDWR� DOOD� VROX]LRQH� DFTXRVD�
FRQWHQHQWH�OH�SDUWLFHOOH��,Q�TXHVWR�PRGR�q�VWDWR�SRVVLELOH�PLVFHODUH�
LQ�LQJUHVVR�O·DFTXD�SURYHQLHQWH�GDO�UXELQHWWR�H�OD�VROX]LRQH�FRQ�OH�
SDUWLFHOOH�VROLGH��
/H�SDUWLFHOOH�HQWUDWH�QHOOD�FDPHUD�GHO�YRUWLFH�YHQJRQR�FRQFHQWUDWH�
YHUVR� LO�FHQWUR�GDOOD� IRU]D�FHQWULSHWD�H�TXLQGL� IXRULHVFRQR�GDO� IRUR�
SRVWR�VXO�IRQGR��
/·DFTXD�FROOH]LRQDWD�DOOD�SHULIHULD�FRQWLHQH�XQD�TXDQWLWj�UHODWLYDPHQWH�
EDVVD�GL�VROLGL�VRVSHVL�WRWDOL�

VHWXS� GHO� WHVW� GL� VHSDUD]LRQH� GHL� VROLGL�
VRVSHVL�PHGLDQWH�YRUWLFH
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,Q�VHJXLWR�DG�XQD�IDVH�GL�VHW�XS�LQL]LDOH�XWLOH�D�LQGLYLGXDUH�OH�YDULDELOL�
GHWHUPLQDQWL� SHU� OD� JHQHUD]LRQH� GHO� YRUWLFH�� LO� VLVWHPD� q� VWDWR�
impostato in modo tale che la portata in ingresso fosse di circa 

���O�PLQ�� LO�ÁXVVR�LQ�XVFLWD�GL����� O�PLQ�GDO� IRUR�VXO� IRQGR��IUD]LRQH�
FRQFHQWUDWD��H�����O�PLQ�GDO�IRUR�SHULIHULFR��IUD]LRQH�GLOXLWD���

(IÀFLHQ]D�GL�VHSDUD]LRQH�GHL�VROLGL�VRVSHVL�FRQ�GHQVLWj�LQIHULRUH�D�����J�FP�

(IÀFLHQ]D�GL�VHSDUD]LRQH�GHL�VROLGL�VRVSHVL�FRQ�GHQVLWj�VXSHULRUH�D�����J�FP�

EfILFLHQ]D�GL�VHSDUD]LRQH�VROLGL�VRVSHVL��������J�FP�) 
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6X�TXHVWD�LPSRVWD]LRQH�VRQR�VWDWH�HIIHWWXDWH�QXPHURVH�SURYH�SHU�
YDOXWDUH�O·HIÀFLHQ]D�GL�VHSDUD]LRQH�GHO�VLVWHPD��
/H� GXH� IUD]LRQL� GL� DFTXD� �FRQFHQWUDWD� H� GLOXLWD�� UDFFROWH� GRSR� ���
VHFRQGL�GDOO·DYYLR�GHO�VLVWHPD�VRQR�VWDWH�TXLQGL�DQDOL]]DWH�YDOXWDQGR�
LO�FRQWHQXWR�GL�VROLGL�VRVSHVL�WRWDOL��
,Q�VHJXLWR�DG�XQD�ÀOWUD]LRQH�UDSLGD�PHGLDQWH�FDUWD�GD�ÀOWUR����JU�P�, 

LO�UHWHQWDWR�q�VWDWR�ODVFLDWR�HVVLFFDUH�LQ�IRUQR�D����&�SHU�FLUFD���RUH�
H�TXLQGL�SHVDWR�

I risultati ottenuti sono stati incoraggianti soprattutto considerando i 

VROLGL�FRQ�GHQVLWj�LQIHULRUH�D�TXHOOD�GHOO·DFTXD��ÀQR�D�FLUFD�����J�FP�) 

OD�FXL�VHSDUD]LRQH�q�DYYHQXWD�FRQ�XQ·HIÀFLHQ]D�PHGLD�GHO������
/·HIÀFLHQ]D� GL� VHSDUD]LRQH� GHL� VROLGL� FRQ� GHQVLWj� PDJJLRUH� GL� q�
LQYHFH�LQIHULRUH�����J�FP��FRPH�ULSRUWDWR�GL�VHJXLWR��
,�ULVXOWDWL�FRQIHUPDQR�TXHOOL�GHVFULWWL�GD�-RKDQVVRQ���������UHDOL]]DWL�
FRQ�XQ�VLVWHPD�DQDORJR��H�TXLQGL� OD�SRVVLELOLWj�GL�XWLOL]]DUH�TXHVWD�
WHFQRORJLD�FRPH�XWLOH�SUHWUDWWDPHQWR�SHU�OH�DFTXH�PHWHRULFKH�H�OH�
DFTXH�JULJLH�DOO·LQWHUQR�GHOOD�FDVD�

8OWHULRUL� WHVW� FRQGRWWL� IDFHQGR� ÁXLUH� VHPSOLFHPHQWH� O·DFTXD� GHO�
UXELQHWWR� �VHQ]D� WUDFFLDQWL�� DOO·LQWHUQR� GHO� GLVSRVLWLYR� KDQQR�
HYLGHQ]LDWR� XQ� DEEDWWLPHQWR� GHOOD� WRUELGLWj� H� GHO� FRQWHQXWR� GL�
VRVWDQ]H� RUJDQLFKH� GLVFLROWH�� SULPD� H� GRSR� LO� YRUWLFH�� GHOO·RUGLQH�
ULVSHWWLYDPHQWH�GHO�����H�GHO������6L� WUDWWD�GL�XQ� ULVXOWDWR�PROWR�
LQWHUHVVDQWH�FKH�VDUj�LQGDJDWR�LQ�IXWXUH�VSHULPHQWD]LRQL��
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,�ULVXOWDWL�RWWHQXWL�ODVFLDQR�LQIDWWL�VXSSRUUH�FKH�LO�YRUWLFH�PRGLÀFKL�LQ�
TXDOFKH�PDQLHUD�OH�FDUDWWHULVWLFKH�GHOO·DFTXD��

9$/87$5(�OD�48$/,7$·�
,Q� DFFRUGR� FRQ� TXDQWR� HPHUVR� GDOOD� ULFHUFD� SUHOLPLQDUH� VXO�
FRPSRUWDPHQWR� GHOO·DFTXD� LQ� QDWXUD�� VRQR� VWDWH� HVHJXLWH� GHOOH�
SURYH� FRQ� O·RELHWWLYR� GL� YDOXWDUH� OD� TXDOLWj� FRPSOHVVLYD� GHOO·DFTXD�
WUDWWDWD�FRQ�OD�YRUWH[�WHFKQRORJ\�H�GDUH�HYHQWXDOPHQWH�FRQIHUPD�GL�
XQ�FDPELDPHQWR�HIIHWWLYR�QHO�FRPSRUWDPHQWR�GHOO·DFTXD�WUDWWDWD�FRQ�
LO�YRUWLFH��
,Q� SDUWLFRODUH� VRQR� VWDWL� DGRWWDWL� WUH� PHWRGL� GL� PLVXUD]LRQH� GHOOD�
TXDOLWj� FRPSOHVVLYD� FRPXQHPHQWH� DGRWWDWL� SHU� YDOXWDUH� O·HIÀFDFLD�
GHL�VLVWHPL�GL�WUDWWDPHQWR�DOWHUQDWLYR�GHOOH�DFTXH��

- fattore di crescita delle piante

��VSHWWURVFRSLD�GL�DVVRUELPHQWR�89�YLVLELOH
��DQDOLVL�GL�HYDSRUD]LRQH�GHOOH�JRFFH

6L�WUDWWD�WXWWDYLD�GL�PLVXUD]LRQL�SUHOLPLQDUL�FKH�VHEEHQH�HYLGHQ]LQR�
GHOOH�GLIIHUHQ]H�QHO�FRPSRUWDPHQWR�GHOO·DFTXD�VRWWRSRVWD�D�YRUWLFH��
QHFHVVLWDQR�GL�XQ·XOWHULRUH�IDVH�GL�VSHULPHQWD]LRQH��

Piante
'L� VHJXLWR� VL� ULSRUWDQR� GHJOL� HVSHULPHQWL� FRQGRWWL� SHU� YDOXWDUH�
HYHQWXDOL� GLIIHUHQ]H�QHL� IDWWRUL� GL� FUHVFLWD� QHOOH� SLDQWH� WUDWWDWH� FRQ�
DFTXD�GHO� UXELQHWWR�VRWWRSRVWD�DO�YRUWLFH�� ULVSHWWR�D�TXHOOH� WUDWWDWH�
VHPSOLFHPHQWH�FRQ�DFTXD�GHO�UXELQHWWR��

Ë� VWDWR� TXLQGL� DOOHVWLWR� XQ� HVSHULPHQWR� LQ� FXL� q� VWDWR� YDOXWDWR� LO�
IDWWRUH�GL�FUHVFLWD� �VLD�GDO�SXQWR�GL�YLVWD�TXDOLWDWLYR�FKH�DWWUDYHUVR�
OD� PLVXUD]LRQH� GHOOD� PDVVD� VHFFD� SURGRWWD�� GL� XQ� TXDQWLWDWLYR�
SUHGHÀQLWR�GL�VHPL�GL�WULIRJOLR�ELRORJLFR�VRWWRSRVWL�D�JHUPRJOLD]LRQH��

,� VHPL� VRQR� VWDWL� ODVFLDWL� ULSRVDUH� LPPHUVL� LQ� DFTXD� GL� GLIIHUHQWL�
TXDOLWj��DOO·LQWHUQR�GL�YDVL�GL�YHWUR��SHU����RUH�H�LQ�VHJXLWR�WUDVIHULWL�LQ�
FRQWHQLWRUL�SHU�OD�JHUPRJOLD]LRQH���
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6RQR� VWDWH� WHVWDWH� �� WLSRORJLH� GL� DFTXD� WUDWWDWD� FRQ� LO� YRUWLFH� H� ��
DFTXD�GL�FRQWUROOR��UXELQHWWR��

�� 9257,&(� /,%(52�� DFTXD� GHO� UXELQHWWR� WUDWWDWD� QHO� GLVSRVLWLYR�
sopra descritto

��9257,&(�78%2�',�5$0(��DFTXD�GHO�UXELQHWWR�IDWWD�SDVVDUH�LQ�XQ�
tubo in rame con elica sinusoidale

��&21752//2��DFTXD�GHO�UXELQHWWR
$O� PRPHQWR� q� VWDWR� SRVVLELOH� HVHJXLUH� VRODPHQWH� �� SURYH�� FKH�
WXWWDYLD�KDQQR�FRQIHUPDWR� LQ�YLD�SUHOLPLQDUH�XQ� IDWWRUH�GL�FUHVFLWD�
�YDOXWDWR� QHOOD� ELRPDVVD� VHFFD� SURGRWWD�� PDJJLRUH� QHOOH� SLDQWH�
WUDWWDWH�FRQ�O·DFTXD�VRWWRSRVWD�D�YRUWLFH��WUD�O·����H�LO������ULVSHWWR�
D�TXHOOH�WUDWWDWH�FRQ�VHPSOLFH�DFTXD�GHO�UXELQHWWR��

1RQ�VRQR�VWDWH�HYLGHQ]LDWH�SDUWLFRODUL�GLIIHUHQ]H�QHOOD�FUHVFLWD�GHOOH�
SLDQWH�WUDWWDWH�FRQ�OH�GXH�WLSRORJLH�GL�DFTXD�VRWWRSRVWH�D�YRUWLFH��

0DVVD�VHFFD�>JU�]

�

��5

�

1,5

1

��5

g
ra

m
m

i

Vortice Rame

Vortice Libero

Controllo

Misura della biomassa secca dei germogli 

FROWLYDWL� FROWLYDWL� FRQ� O·DFTXD� GHO� UXELQHWWR�
(controllo) e con la stessa fatta passare in 

GXH� GLYHUVL� YRUWH[� GHYLFHV� �9RUWLFH� OLEHUR� H�
9RUWLFH�UDPH��
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'DO� SXQWR� GL� YLVWD� TXDOLWDWLYR� q� VWDWD� RVVHUYDWD� XQD� PDJJLRUH�
UHVLOLHQ]D�GHOOH�SLDQWH�WUDWWDWH�FRQ�DFTXD�VRWWRSRVWD�D�YRUWLFH�ULVSHWWR�
D�TXHOOH�WUDWWDWH�FRQ�VHPSOLFH�DFTXD�GHO�UXELQHWWR��

&RPH� VL� HYLGHQ]LD� LQ� ÀJXUD� LQIDWWL�� GRSR� FLUFD� �� JLRUQL� OH� SLDQWH�
WUDWWDWH� FRQ� DFTXD� GHO� UXELQHWWR� �FRQWUROOR�� KDQQR� FRPLQFLDWR� DG�
DSSDVVLUH�LQ���SURYH�VX���HIIHWWXDWH��
4XHVWL� ULVXOWDWL�� VHSSXU� SUHOLPLQDUL�� HYLGHQ]LDQR� XQ� LQWHUHVVDQWH�
FRPSRUWDPHQWR� GHOO·DFTXD� VRWWRSRVWD� D� YRUWLFH� FRQIHUPDQGR�
SDU]LDOPHQWH� TXDQWR� ULSRUWDWR� LQ� DOWUL� HVSHULPHQWL� GL� TXHVWR� WLSR�
�3WRN���������

6SHWWURIRWRPHWULD
Ë�VWDWR�DQDOL]]DWR�OR�VSHWWUR�GL�DVVRUELPHQWR�89�YLVLELOH�GHOO·DFTXD�
VRWWRSRVWD�D�YRUWLFH�FRQ�O·RELHWWLYR�GL�YDOXWDUH�HYHQWXDOL�PRGLÀFD]LRQL�
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QHOOD�VWUXWWXUD�GHOO·DFTXD�H�SHU�FHUFDUH�GHOOH�SRVVLELOL� UHOD]LRQL�FRQ� LO�
FRPSRUWDPHQWR�GHOO·DFTXD�(=�

/·DVVRUEDQ]D�GHL�FDPSLRQL�q�VWDWD�YDOXWDWD�FRQ�XQR�VSHWWURIRWRPHWUR�
89�9,6��VSHWWURIRWRPHWUR�'5������+$&+/$1*(���
In Figura si riporta lo spettro di assorbimento di un campione in cui 

VL� HYLGHQ]LD� XQ� FRPSRUWDPHQWR� LQWHUHVVDQWH� QHOO·LQWRUQR� GHL� ���QP�
FRPH�HYLGHQ]LDWR�SHU�O·DFTXD�(=��
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6L� WUDWWD� GL� XQ·RVVHUYD]LRQH� SUHOLPLQDUH� FKH� QHFHVVLWD� GL� IXWXUL�
DSSURIRQGLPHQWL�

(YDSRUD]LRQH�GHOOH�JRFFH
(·� VWDWR� XWLOL]]DWR� LO� PHWRGR� GL� HYDSRUD]LRQH� GHOOH� JRFFH� �FRPH�
GHVFULWWR� QHOO·DOOHJDWR� ���� SHU� YDOXWDUH� L� SDWWHUQ� IRUPDWL� GDL� VDOL� H�
GDOOH� SDUWLFHOOH� ODVFLDWH� VX� XQ� YHWULQR� GD� ODERUDWRULR� LQ� VHJXLWR�
DOO·HYDSRUD]LRQH�GHOOH�JRFFH��
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vortex technology

(·� VWDWR� DQDOL]]DWR� XQ� FDPSLRQH� GL� ���� JRFFH� GL� DFTXD� GHO�
UXELQHWWR�H�����JRFFH�GL� DFTXD�GHO� UXELQHWWR� VRWWRSRVWD�D� YRUWLFH�
ODVFLDWH�HYDSRUDUH�QHOOD�FDPHUD�D�UDJJL�89�LQ�FRQGL]LRQL�VWDQGDUG�
�7HPSHUDWXUD�H�SUHVVLRQH���
/·DQDOLVL�DO�PLFURVFRSLR�KD�SHUPHVVR�GL�HYLGHQ]LDUH� OD�IRUPD]LRQH�
GL� VWUXWWXUH� GHQGULWLFKH� SL�� FRPSOHVVH� QHOOH� JRFFH� GHOO·DFTXD�
VRWWRSRVWD�D�YRUWLFH�ULVSHWWR�D�TXHOOD�VHPSOLFH�GHO�UXELQHWWR��

6HSSXU�VL�WUDWWL�GL�XQ·RVVHUYD]LRQH�SXUDPHQWH�TXDOLWDWLYD�q�HYLGHQWH�
OD� GLIIHUHQ]D� QHO� FRPSRUWDPHQWR� QHOO·HYDSRUD]LRQH� GHOOH� GXH�
TXDOLWj�GL�DFTXD�FKH�ODVFLD�VXSSRUUH�XQD�GLIIHUHQ]D�TXDOLWDWLYD�WUD�OD�
VHPSOLFH�DFTXD�GHO�UXELQHWWR�H�TXHOOD�VRWWRSRVWD�D�YRUWLFH
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8Q�UDIÀQDWR�RUJDQR�GL�VHQVR�LQ�JUDGR�GL�UHDJLUH�DJOL�VWLPROL�HVWHUQL�
H�JHQHUDUH�OD�YLWD��XQ�PHGLXP�FDSDFH�GL�WUDVSRUWDUH�OH�LQIRUPD]LRQL�
ELRORJLFKH�� XQ� VLVWHPD� GLQDPLFR� DXWRSRLHWLFR� FRQ� O·DELOLWj� GL� DXWR�
RUJDQL]]DUVL��
4XHVWD�q� OD�GHÀQL]LRQH�GL�DFTXD�PDWXUDWD�GXUDQWH�XQ�SHUFRUVR�GL�
ULFHUFD�PXOWLGLVFLSOLQDUH�FKH�KD�FRVWLWXLWR�O·RVVDWXUD�GHOOD�PLD�WHVL�GL�
'RWWRUDWR��
8Q� OXQJR� SHUFRUVR� HVSORUDWLYR� SDUWLWR� FRQ� OD� YRORQWj� GL� UHQGHUH�
PDJJLRUPHQWH� VRVWHQLELOH� O·XVR� H� OD� JHVWLRQH� GHOO·DFTXD� D� OLYHOOR�
GRPHVWLFR�H�FKH�PL�KD�FRQGRWWR�LQ�XQ·DIIDVFLQDQWH�ULFHUFD�VX�WHUUHQL�
VSHVVR�DQFKH�PROWR�GLVWDQWL�GDO�PLR�EDFNJURXQG�IRUPDWLYR��GDQGRPL�
O·RSSRUWXQLWj�GL�HQWUDUH�LQ�FRQWDWWR�H�GL�FRPSUHQGHUH�PHJOLR�TXHVWR�
HOHPHQWR�GDOOH�FDUDWWHULVWLFKH�FRVu�VWXSHIDFHQWL��

/·DSSURFFLR�GHO�'HVLJQ�6LVWHPLFR��FKH�KD�JXLGDWR�TXHVWR�SHUFRUVR�
GL� ULFHUFD��PL� KD� FRQVHQWLWR�� LQIDWWL�� GL� YDOXWDUH� OD� FRPSOHVVLWj� GHO�
FRPSRUWDPHQWR�H�GHOOH�SURSULHWj�GHOO·DFTXD�VXSHUDQGR�O·DFFH]LRQH�
GL�FRPPRGLW\�R�GL�PHUR�ÁXLGR�FRPXQH�DOOH� WUDGL]LRQDOL� WHFQLFKH�GL�
WUDWWDPHQWR�H�GL�JHVWLRQH��

La gestione sostenibile della risorsa idrica implica necessariamente 

XQD� SURIRQGD� FRPSUHQVLRQH� GHO� VXR� FRPSRUWDPHQWR� H� QRQ� SXz�
OLPLWDUVL�DG�D]LRQL�GL�HIÀFLHQ]D�GL�XWLOL]]R�R�GL�ULVSDUPLR��

Ë� FRVu� OD� SURJHWWD]LRQH� GHL� ÁXVVL� GL� DFTXD� DOO·LQWHUQR� GHO� QXRYR�
VLVWHPD�FDVD��FKH�KR�FHUFDWR�GL�GHOLQHDUH�D�OLYHOOR�GL�OLQHH�JXLGD��VL�
EDVD�VXOOD�FRQVDSHYROH]]D�FKH�VLD�O·DFTXD�VWHVVD�D�GRYHU�GLVHJQDUH�
TXHVWL�ÁXVVL�H�L�WUDWWDPHQWL�SL��FRQJHQLDOL�DG�HVDOWDUH�OH�VXH�TXDOLWj��
La comprensione dei meccanismi che regolano il comportamento 

GHOO·DFTXD�KD�� LQIDWWL�� LO� SULQFLSDOH�RELHWWLYR�GL� VXSHUDUH� WUDWWDPHQWL�
REVROHWL�FKH�IDQQR�ODUJR�XVR�GL�VRVWDQ]H�FKLPLFKH�H�GL�HQHUJLD��SHU�
SURJHWWDUH�VLVWHPL�FKH�VLDQR�UHDOPHQWH�LQWHJUDWL�FRQ�OD�ELRVIHUD��

Il motto di Schauberger “kapireen und kopieren”�q��LQIDWWL��DOOD�EDVH�
GHO�'HVLJQ�6LVWHPLFR��FDSLUH�SURIRQGDPHQWH�L�PHFFDQLVPL�QDWXUDOL�
H�PHWWHUOL�LQ�SUDWLFD��
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4XHVWR� q� VWDWR� O·DWWHJJLDPHQWR� FKH� KD� SRUWDWR� DOOR� VYLOXSSR� GHOOH�
GXH� WHFQRORJLH� GL� WUDWWDPHQWR� GHOO·DFTXD� DSSURIRQGLWH� GXUDQWH� OD�
IDVH�VSHULPHQWDOH��
/D�FDSDFLWj�GL�DXWRUJDQL]]D]LRQH�GHOO·DFTXD�DWWUDYHUVR�OD�IRUPD]LRQH�
GL� XQ� YRUWLFH� OLEHUR� R�PHGLDQWH� LO� FRQWDWWR� FRQ� OH� VXSHUÀFL� LGURÀOH�
FRQVHQWH��LQIDWWL��XQD�WUDVIRUPD]LRQH�VSRQWDQHD�GL�TXHOOH�FKH�VRQR�
OH�VXH�SURSULHWj��
1HO� FDVR� VSHFLÀFR� q� SRVVLELOH� SXULÀFDUH� O·DFTXD�DWWUDYHUVR� TXHOOD�
FKH�SXz�HVVHUH�GHÀQLWD�FRPH�DXWRGHSXUD]LRQH�ODVFLDQGR�DOO·DFTXD�
VWHVVD�SLHQD�FDSDFLWj�HVSUHVVLYD��

4XL� ULVLHGH� O·DVSHWWR� PDJJLRUPHQWH� LQQRYDWLYR� GHOOD� ULFHUFD� GL�
'RWWRUDWR��GXUDQWH�OD�TXDOH�q�VWDWR�SRVVLELOH�VYLOXSSDUH�GHL�SURWRWLSL�
LQ�JUDGR�GL�RWWHQHUH�GHL�ULVXOWDWL�GL�SXULÀFD]LRQH� LQFRUDJJLDQWL�D� WDO�
SXQWR�GD�GDUH�YLWD�DG�XQD�VXFFHVVLYD�IDVH�GL�ULFHUFD��

Questa tesi di Dottorato costituisce, infatti, un primo passo di una 

ULFHUFD� SL�� DPSLD� FKH� DYUj� O·RELHWWLYR� GL� DSSURIRQGLUH� JOL� DVSHWWL�
DQFRUD� SRFR� FKLDUL� GHO� FRPSRUWDPHQWR� GHOO·DFTXD� H� VYLOXSSDUH�
XOWHULRUPHQWH�OH�WHFQRORJLH�GL�SXULÀFD]LRQH�TXL�DYYLDWH�




