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3HU�DEEDVVDUQH�UDSLGDPHQWH�OD�WHPSHUDWXUD�LQWHUQD��OH�FLOLHJLH�DSSHQD�UDFFROWH�YHQJRQR�VSHVVR�
WUDWWDWH� FRQ� LO� VLVWHPD� hydrocooling�� 4XHVWD� SURFHGXUD� q� XWLOH� D� SUROXQJDUH� OD� GXUDWD� GL�
FRQVHUYD]LRQH� GHL� IUXWWL�� ,Q� VHJXLWR� DO� WUDWWDPHQWR�� OH� FLOLHJLH� YHQJRQR� FRQVHUYDWH� D� EDVVH�
WHPSHUDWXUH� ILQR� DOOD� FRPPHUFLDOL]]D]LRQH�� /¶RELHWWLYR� GHO� ODYRUR� q� VWDWR� GL� YDOXWDUH�
O
LQIOXHQ]D�GHO�WUDWWDPHQWR�SRVW�UDFFROWD�GHOOH�FLOLHJLH�VXOOR�VYLOXSSR�GL�XRYD�H�ODUYH�DO�SULPR�
VWDGLR�GL�Drosophila suzukii��/H�SURYH�VRQR�VWDWH�FRQGRWWH�QHOOD�VRFLHWj�DJULFROD�FRRSHUDWLYD�
$/3(�D�/DVD� �$OWR�$GLJH�� FRQ� FLOLHJLH� DUWLILFLDOPHQWH� LQIHVWDWH��/
HIIHWWR�GHO� WUDWWDPHQWR� GL�
hydrocooling� VXL� GXH� VWDGL� GL� VYLOXSSR� GL�D. suzukii� q� VWDWR� YDOXWDWR� VLD� LQ� SUHVHQ]D� FKH� LQ�
DVVHQ]D� GHOOD� VXFFHVVLYD� FRQVHUYD]LRQH� D� ���������&�� 'RSR� HVVHUH� VWDWH� VRWWRSRVWH� D�
hydrocooling�� OH� FLOLHJLH� VRQR� VWDWH� FRQVHUYDWH� SHU� GLYHUVL� LQWHUYDOOL� GL� WHPSR�� ,O� OLYHOOR� GL�
HIILFDFLD� q� VWDWR� YDOXWDWR� XQD� VHWWLPDQD� GRSR� OD� FRQVHUYD]LRQH� GHL� IUXWWL� D� ����&�� ,� ULVXOWDWL�
PRVWUDQR�XQD�VFDUVD�HIILFDFLD�GHO�WUDWWDPHQWR�K\GURFRROLQJ�GD�VROR��7XWWDYLD��OD�FRPELQD]LRQH�
GHO�WUDWWDPHQWR�D�EDVVH�WHPSHUDWXUH�FRQ�XQ�LPPDJD]]LQDPHQWR�GL�GXUDWD�VXSHULRUH�DOOH����RUH�
ULGXFH�PDUFDWDPHQWH�OR�VYLOXSSR�GHOOH�XRYD�H�LQ�PLQRU�PLVXUD�GHOOH�ODUYH�DO�SULPR�VWDGLR�GL�D. 
suzukii��
3DUROH�FKLDYH��PRVFHULQR�GHL�SLFFROL�IUXWWL��SRVW�UDFFROWD��VDQLILFD]LRQH�
�

6800$5<�
,1)/8(1&(�2)�+<'52&22/,1*�$1'�6725$*(�21�7+(�'(9(/230(17�2)�

DROSOPHILA SUZUKII�(**6�$1'�/$59$(�21�&+(55,(6�
&KHUULHV�DUH�RIWHQ�WUHDWHG�ZLWK�FRRO�ZDWHU�DIWHU�KDUYHVW�WR�TXLFNO\�ORZHU�WKH�LQQHU�WHPSHUDWXUH�
RI� WKH� IUXLW�� 7KLV� SURFHGXUH� H[WHQGV� WKH� VKHOI� OLIH� RI� IUXLWV��$IWHU� K\GURFRROLQJ�� FKHUULHV� DUH�
VWRUHG�DW�ORZ�WHPSHUDWXUHV�XQWLO�PDUNHWLQJ��7KH�DLP�RI�WKH�WULDO�ZDV�WR�HYDOXDWH�WKH�LQIOXHQFH�
RI� WKH�K\GURFRROLQJ� WUHDWPHQW� DQG� WKH� VXEVHTXHQW� VWRUDJH�RI�FKHUULHV�RQ� WKH�GHYHORSPHQW�RI�
Drosophila suzukii�HJJV�DQG�ILUVW� LQVWDU� ODUYDH��7KH�WULDOV�ZHUH�FDUULHG�RXW�LQ�WKH�FRRSHUDWLYH�
IDUP� $/3(� LQ� /DDV� �6RXWK� 7\URO�� ZLWK� DUWLILFLDOO\� LQIHVWHG� FKHUULHV�� 7KH� HIIHFW� RI�
K\GURFRROLQJ� RQ� D. suzukii� GHYHORSPHQWDO� VWDJHV� ZDV� DVVHVVHG� ERWK� ZLWK� DQG� ZLWKRXW� WKH�
VXEVHTXHQW� VWRUDJH� DW� ���������&�� &KHUULHV� ZHUH� SUH�WUHDWHG� ZLWK� FRRO� ZDWHU� DQG� VWRUHG� IRU�
GLIIHUHQW�WLPH�LQWHUYDOV��7KH�HIILFDF\�ZDV�HYDOXDWHG�RQH�ZHHN�DIWHU�VWRUDJH�RI� IUXLWV�DW����&��
7KH�UHVXOWV�VKRZ�ORZ�HIILFDF\�RI�K\GURFRROLQJ�WUHDWPHQW�DORQH��+RZHYHU��WKH�FRPELQDWLRQ�RI�
WUHDWPHQW�ZLWK�FROG�VWRUDJH�ODVWLQJ�PRUH�WKDQ����KRXUV�YLVLEO\�UHGXFHV�HJJ�GHYHORSPHQW�DQG��
WR�D�OHVVHU�H[WHQW��ODUYDH�DW�WKH�ILUVW�LQVWDU�RI�D. suzukii��
.H\ZRUGV��VSRWWHG�ZLQJ�GURVRSKLOD��SRVW�KDUYHVW��VDQLWL]DWLRQ�
�
�

,1752'8=,21(�
,O�PRVFHULQR�GHL�SLFFROL� IUXWWL��Drosophila suzukii� �0DWVXPXUD���q� UHVSRQVDELOH�GL� ULOHYDQWL�

GDQQL�D�FROWXUH�GL� LQWHUHVVH�DJUDULR� LQ� WXWWR� LO�PRQGR�� ,Q�$OWR�$GLJH� OD� VSHFLH�q�SUHVHQWH�GDO�
����� HG� DWWDFFD� VRSUDWWXWWR� FROWXUH� IUXWWLFROH� TXDOL� FLOLHJLR�� YLWH� �YDULHWj� 6FKLDYD��� IUDJROD��
ODPSRQH��PRUD��PLUWLOOR��DOELFRFFR�H�VXVLQR��&LQL�HW�DO���������'DOOD�9LD�H�0DQWLQJHU���������
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7UD�TXHVWH�� OD�FROWLYD]LRQH�GL�FLOLHJLR�VL�HVWHQGH� VX�FLUFD���� HWWDUL�GHO� WHUULWRULR�DOWRDWHVLQR�H�
UDSSUHVHQWD�XQD�FROWXUD�VHFRQGDULD�GL�SDUWLFRODUH�LQWHUHVVH�SHU�OH�]RQH�GL�HOHYDWH�DOWLWXGLQL��/H�
DWWXDOL� VWUDWHJLH� GL� FRQWHQLPHQWR� GL� D. suzukii�� TXDOL� FRSHUWXUH� DQWL�LQVHWWR� H� WUDWWDPHQWL�
ILWRVDQLWDUL�� QRQ�JDUDQWLVFRQR� OD� WRWDOH� DVVHQ]D�GL� RYLGHSRVL]LRQL� VXL� IUXWWL� DO�PRPHQWR� GHOOD�
UDFFROWD��$OOD� VRFLHWj� DJULFROD� FRRSHUDWLYD�$/3(�YHQJRQR� FRQIHULWH� ILQR� D� ���� WRQQHOODWH� GL�
FLOLHJLH�O¶DQQR��D�VHFRQGD�GHOO¶DQGDPHQWR�VWDJLRQDOH��'DO������OD�VRFLHWj�VL�VHUYH�GL�XQ�VLVWHPD�
GL� hydrocooling� SHU� SRUWDUH� YHORFHPHQWH� OD� WHPSHUDWXUD� LQWHUQD� GHL� IUXWWL� D� �����&� GRSR� LO�
FRQIHULPHQWR�GD�SDUWH�GHL�SURGXWWRUL��$WWUDYHUVR�TXHVWR�VLVWHPD�OH�FLOLHJLH�YHQJRQR�ODYDWH�FRQ�
XQD�GRFFLD�GL�DFTXD�UHIULJHUDWD��a�����&��FKH�QH�GLPLQXLVFH�OD�WUDVSLUD]LRQH��DOOXQJDQGRQH�OD�
FRQVHUYD]LRQH� SRVW�UDFFROWD�� $� TXHVWR� WUDWWDPHQWR� VHJXH� O¶LPPDJD]]LQDPHQWR� GHOOH� FLOLHJLH�
QHOOH�FHOOH�D����������&��/D�GXUDWD�GL�TXHVW¶XOWLPR�SXz�YDULDUH�GD�SRFKH�RUH�D�TXDOFKH�JLRUQR��
SULPD�GHOOR�VPLVWDPHQWR�H�GHOOD�YHQGLWD���
/R�VFRSR�GL�TXHVWR�ODYRUR�q�VWDWR�GL�YDOXWDUH�VH�L�SURFHVVL�GL�UDIIUHGGDPHQWR�H�VDQLILFD]LRQH�

PHVVL� LQ� DWWR� GRSR� LO� FRQIHULPHQWR� GHOOH� FLOLHJLH�� TXDOL� hydrocooling� H� LPPDJD]]LQDPHQWR��
VLDQR�HIILFDFL�QHOO¶DEEDWWLPHQWR�GL�XRYD�H�ODUYH�DO�SULPR�VWDGLR�GL�D. suzukii���
�
�

0$7(5,$/,�(�0(72',��
'XH�SURYH�VRQR�VWDWH�FRQGRWWH�QHOOD�VHFRQGD�PHWj�GL�OXJOLR������DOOD�FRRSHUDWLYD�$/3(�D�

/DVD��%]���&LOLHJLH�DSSHQD�UDFFROWH�GHOOD�YDULHWj�5HJLQD�VRQR�VWDWH�RIIHUWH�D�D. suzukii�LQ�XQD�
JDEELD�GL�DOOHYDPHQWR�SHU�O¶RYLGHSRVL]LRQH�SHU�OD�GXUDWD�GL�GXH�RUH�H�WUHQWD�PLQXWL��/H�FLOLHJLH�
VRQR�SRL� VWDWH� GLYLVH� LQ� ���JUXSSL� GD���� IUXWWL� O¶XQR� HG� LO� QXPHUR�GL� XRYD�SHU� IUXWWR� q� VWDWR�
FRQWDWR�HG�DQQRWDWR��/H�VLQJROH�FLOLHJLH�VRQR�VWDWH�SRVL]LRQDWH�LQ�SLFFROL�FLOLQGUL�QXPHUDWL��¡ ��
FP) DSHUWL� DOO¶HVWUHPLWj� VXSHULRUH� H� FKLXVL� DOOD� EDVH� GD� XQD� UHWH� LQ� SODVWLFD� D� PDJOLH� GL�
���[���FP���
/D�SULPD�SURYD�q�VWDWD�HIIHWWXDWD�D�GXH�RUH�GDOO¶RYLGHSRVL]LRQH��LQ�PRGR�GD�SRWHU�YDOXWDUH�OD�

VXVFHWWLELOLWj�GHOOH�XRYD�DL�GLYHUVL�WUDWWDPHQWL��4XDWWUR�JUXSSL�GL�FLOLHJLH�VRQR�VWDWL�WUDWWDWL�FRQ�
LO�VLVWHPD�hydrocooling�SHU����PLQXWL��LO�SULPR�q�VWDWR�SRL�FRQVHUYDWR�D����&��PHQWUH�JOL�DOWUL�
JUXSSL� VRQR� VWDWL� VXFFHVVLYDPHQWH� LPPDJD]]LQDWL� D� ���������&� SHU� ���� ��� H� ��� RUH��
ULVSHWWLYDPHQWH��7UH�JUXSSL�GL�FLOLHJLH�VRQR�LQYHFH�VWDWL�LPPDJD]]LQDWL�D����������&�SHU��������
H����RUH��ULVSHWWLYDPHQWH��VHQ]D�HVVHUH�SULPD�WUDWWDWL�FRQ�O¶DFTXD�UHIULJHUDWD��8Q�XOWLPR�JUXSSR�
FRPH�WHVWLPRQH�q�VWDWR�PDQWHQXWR�D����&��
/D�VHFRQGD�SURYD�q�VWDWD�HIIHWWXDWD�FRQ�VHL�JUXSSL�GL�FLOLHJLH�D� ���RUH�GDOO¶RYLGHSRVL]LRQH��

SHU�HVVHUH�FHUWL�GL�YDOXWDUH�O¶HIILFDFLD�GHL�WUDWWDPHQWL�VXOOH�ODUYH�GL�SULPR�VWDGLR�GL�D. suzukii��
7UH�JUXSSL� VRQR� VWDWL� VRWWRSRVWL� D� hydrocooling� SHU� ���PLQXWL� H� GXH�GL� TXHVWL� VRQR�SRL� VWDWL�
LPPDJD]]LQDWL�D����������&�SHU����H����RUH��ULVSHWWLYDPHQWH��$OWUL�GXH�JUXSSL�VRQR�VWDWL�SRVWL�
LQ�PDJD]]LQR� D� ���������&�� SHU� ��� H� ��� RUH�� ULVSHWWLYDPHQWH��/H� FLOLHJLH� GHOO¶XOWLPR� JUXSSR�
�WHVWLPRQH��VRQR�VWDWH�PDQWHQXWH�LQ�XQD�FHOOD�D����&��'RSR�L�WUDWWDPHQWL��WXWWH�OH�FLOLHJLH�VRQR�
VWDWH�FRQVHUYDWH�LQ�XQD�FHOOD�D����&�SHU���JLRUQL�� ILQR�DOOR�VYLOXSSR�GHO�WHU]R�VWDGLR�ODUYDOH�R�
GHOOD�SXSD���
3HU�RJQL�IUXWWR�q�VWDWR�YDOXWDWR�LO�QXPHUR�GL�ODUYH�SXSH�VYLOXSSDWH�H�FRQIURQWDWR�FRO�QXPHUR�

LQL]LDOH�GL�XRYD�SUHVHQWL�VXOOD�FLOLHJLD���
,�GDWL�SHUFHQWXDOL�RWWHQXWL�VRQR�VWDWL�WUDVIRUPDWL�XVDQGR�OD�UDGLFH�TXDGUDWD�GHOO¶DUFRVHQR��SHU�

SRL�HVHJXLUH�O¶DQDOLVL�GL�YDULDQ]D��
�
�
�
�
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5,68/7$7,�
(IILFDFLD�GHL�WUDWWDPHQWL�VXOOH�XRYD�
6L�q�QRWDWR�XQ�JHQHUDOH�FDOR�QHOOR�VYLOXSSR�GHOOH�XRYD�LQ�VHJXLWR�DL�GLYHUVL�WUDWWDPHQWL�SRVW�

UDFFROWD��ILJXUD�����DG�HVFOXVLRQH�GHO�WUDWWDPHQWR�GL�hydrocooling�GD�VROR��+��H�GHO�WUDWWDPHQWR�
GL�hydrocooling�VHJXLWR�GD�LPPDJD]]LQDPHQWR�GL����RUH��+�0���K���4XHVWH�WHVL�KDQQR�LQIDWWL�
UHJLVWUDWR� LO� ������H� LO� ������GL� VYLOXSSR�GHOOH� XRYD�� ULVSHWWLYDPHQWH��'LYHUVDPHQWH�� OD� WHVL�
LPPDJD]]LQDPHQWR� FRQ� GXUDWD� ��� RUH� �0� ��K�� KD� UHJLVWUDWR� XQR� VYLOXSSR� GHOOH� XRYD� GHO�
������� GLIIHUHQ]LDQGRVL� VLJQLILFDWLYDPHQWH� GDO� WHVWLPRQH�� PD� QRQ� GDOOH� WHVL� FRQ�
LPPDJD]]LQDPHQWR�GL�GXUDWD�PDJJLRUH��/D�FRQVHUYD]LRQH�GHOOH�FLOLHJLH�SHU����H����RUH�QHOOH�
FHOOH� GHO�PDJD]]LQR�� SUHFHGXWD�R�PHQR�GDO� WUDWWDPHQWR�hydrocooling� �0���K��0���K��+�0�
��K�� +�0� ��K��� KD� VLJQLILFDWLYDPHQWH� ULGRWWR� OR� VYLOXSSR� GHOOH� XRYD� GL� D. suzukii��
UDJJLXQJHQGR�OR����QHOOH�FLOLHJLH�VRWWRSRVWH�VLD�D�hydrocooling�FKH�D�LPPDJD]]LQDPHQWR�SHU�
��� RUH��$QDORJDPHQWH�� QHOOD� WHVL� LPPDJD]]LQDPHQWR� SHU� ��� RUH� �0���K�� VROR� LO� �����GHOOH�
XRYD� q� ULXVFLWR� D� VYLOXSSDUVL��PHQWUH� OD� FRQVHUYD]LRQH� LQ�PDJD]]LQR�SHU� ���RUH� �0���K��KD�
UHJLVWUDWR� OR� VYLOXSSR�GHO�������GHOOH� XRYD��1HO� WHVWLPRQH�ROWUH� O¶����GL� XRYD�KD�SRUWDWR�D�
WHUPLQH�OR�VYLOXSSR��
�
)LJXUD� ��� 3HUFHQWXDOH� GL� XRYD� GL�D. suzukii� VYLOXSSDWH� D� VHJXLWR� GHL� GLYHUVL� WUDWWDPHQWL� �7�
WHVWLPRQH��+�hydrocooling��0�PDJD]]LQR��

�

/HWWHUH� GLYHUVH� VRSUD� OH� FRORQQH� LQGLFDQR� GLIIHUHQ]H� VWDWLVWLFDPHQWH� VLJQLILFDWLYH� �WHVW� GL�
7XNH\�+6'��S������
�
(IILFDFLD�GHL�WUDWWDPHQWL�VXOOH�ODUYH�GL�SULPR�VWDGLR�
,�GLYHUVL�WUDWWDPHQWL�QRQ�KDQQR�PRVWUDWR�XQD�QRWHYROH�HIILFDFLD�QHL�FRQIURQWL�GHOOH�ODUYH�DO�

SULPR� VWDGLR� �/���� FKH� KDQQR� UHJLVWUDWR� SHUFHQWXDOL� GL� VYLOXSSR�PDJJLRUL� ULVSHWWR� DOOH� XRYD�
�ILJXUD����� ,Q�TXHVWR�FDVR��QRQRVWDQWH�VL� VLD�RVVHUYDWR�XQ� OLHYH�FDOR�GHOOR�VYLOXSSR� LQ� WXWWH� OH�
WHVL� ULVSHWWR� DO� WHVWLPRQH�� O¶XQLFD� GLIIHUHQ]D� VLJQLILFDWLYD� VL� q� UHJLVWUDWD� SHU� OH� FLOLHJLH�
LPPDJD]]LQDWH�SHU����RUH�H�SUHFHGHQWHPHQWH�VRWWRSRVWH�D�hydrocooling��+�/���K���,Q�TXHVWR�
FDVR�� LO��������GHOOH� ODUYH�q� ULXVFLWR�D�SRUWDUH�D� WHUPLQH� OR� VYLOXSSR��PHQWUH� LO� WHVWLPRQH�KD�
UHJLVWUDWR�OR�VYLOXSSR�GL�FLUFD�O¶����GHOOH�ODUYH�GL�SULPR�VWDGLR��1HOOH�DOWUH�WHVL��+��0���K��0�
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��K� H� +�0� ��K�� OH� SHUFHQWXDOL� YDULDQR� GDO� ������ DO� ������� PD� QRQ� GLIIHULVFRQR�
VLJQLILFDWLYDPHQWH�Qp�GDO�WHVWLPRQH��Qp�GDOOD�WHVL�+�/���K��
�
)LJXUD� ��� 3HUFHQWXDOH� GL� ODUYH� GL� SULPR� VWDGLR� �/��� GL�D. suzukii� VYLOXSSDWH� D� VHJXLWR� GHL�
GLYHUVL�WUDWWDPHQWL��7�WHVWLPRQH��+�hydrocooling��0�PDJD]]LQR��

�

/HWWHUH� GLYHUVH� VRSUD� OH� FRORQQH� LQGLFDQR� GLIIHUHQ]H� VWDWLVWLFDPHQWH� VLJQLILFDWLYH� �WHVW� GL�
7XNH\�+6'��S������
�

',6&866,21(�
/H�EDVVH�WHPSHUDWXUH�SRVVRQR�DYHUH�XQ¶LQIOXHQ]D�VXOOR�VYLOXSSR�GL�XRYD�H�VWDGL�ODUYDOL�GL�D. 

suzukii�DOO¶LQWHUQR�GHL�IUXWWL� �$O\�HW�DO����������/D�PDJJLRU�SDUWH�GHL� WUDWWDPHQWL�SRVW�UDFFROWD�
VDJJLDWL�LQ�TXHVWR�VWXGLR�KDQQR�PRVWUDWR�XQ�UDOOHQWDPHQWR�GHOOR�VYLOXSSR�GHJOL�VWDGL�JLRYDQLOL�
GL�D. suzukii��,Q�SDUWLFRODUH��PROWH�GHOOH�XRYD�GHSRVWH�QHOOH�FLOLHJLH�QRQ�VRQR�VRSUDYYLVVXWH�D�
SHULRGL�GL�LPPDJD]]LQDPHQWR�D����������&�SHU�SL��GL����RUH��$QDORJDPHQWH��LQ�XQR�VWXGLR�GL�
$O\�HW�DO����������VL�q�RVVHUYDWR�FKH�QHVVXQ�XRYR�q�VRSUDYYLVVXWR�Qp�DOO¶LQWHUQR�GL�PLUWLOOL��Qp�
DOO¶LQWHUQR� GL� XQD� GLHWD� DUWLILFLDOH� GRSR� HVVHUH� VWDWH� HVSRVWH� SHU� ��� RUH� D� �����&� H� D� ����&�
ULVSHWWLYDPHQWH��6HEEHQH�QH� ULWDUGL� OR� VYLOXSSR�� LO� VLVWHPD� hydrocooling� GD� VROR�QRQ� VHPEUD�
ULXVFLUH�DG�DQQLHQWDUH�XRYD�H�ODUYH�GHO�ILWRIDJR��,QROWUH��O¶D]LRQH�FRPELQDWD�GL�hydrocooling�H�
FRQVHUYD]LRQH�GHL�IUXWWL�D�EDVVH�WHPSHUDWXUH�QRQ�KD�PRVWUDWR�XQ�LQFUHPHQWR�GHOOD�PRUWDOLWj�GL�
D. suzukii� ULVSHWWR� DOO¶LPPDJD]]LQDPHQWR� GL� SDUL� GXUDWD� GD� VROR�� 6WXGL� FKH� GHVFULYDQR�
O¶LQIOXHQ]D�GL�TXHVWR�VLVWHPD�VX�IUXWWD�LQIHVWDWD�GD�D. suzukii�QRQ�VRQR�DQFRUD�VWDWL�HIIHWWXDWL��
WXWWDYLD� XQD� PDJJLRUH� GXUDWD� GHO� WUDWWDPHQWR� hydrocooling� SRWUHEEH� DYHUH� XQ� HIIHWWR� SL��
PDUFDWR�QHO�FRQWUDVWDUH�OR�VYLOXSSR�GL�XRYD�H�ODUYH��
�
�

&21&/86,21,�
/H�PLVXUH� GL� UHIULJHUD]LRQH� DWWXDOPHQWH� XWLOL]]DWH� SHU� OD� FRQVHUYD]LRQH� SRVW�UDFFROWD� GHOOH�

FLOLHJLH�SRVVRQR�ULPHGLDUH�DG�XQ¶HYHQWXDOH�SUHVHQ]D�GL�RYLGHSRVL]LRQL�IUHVFKH�QRQ�ULOHYDWH�LQ�
FDPSR�SULPD�GHOOD�UDFFROWD��/H�SURYH�HIIHWWXDWH�SHU�YDOXWDUH�O¶HIILFDFLD�GL�TXHVWH�PLVXUH�KDQQR�
PRVWUDWR�XQD�QRWHYROH�ULGX]LRQH�GHOOR�VYLOXSSR�GHOOH�XRYD�SHU�GXUDWH�GL�FRQVHUYD]LRQH�D�EDVVH�
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WHPSHUDWXUH� VXSHULRUL� D� ��� RUH�� 7XWWDYLD�� LQ� TXHVWD� SULPD� HVSHULHQ]D� QRQ� q� VWDWR� RVVHUYDWR�
DOFXQ� HIIHWWR� GHO� WUDWWDPHQWR� hydrocooling� GD� VROR�� $O� FRQWUDULR�� OD� FRPELQD]LRQH� GL�
LPPDJD]]LQDPHQWR�H�hydrocooling�SHU�XQD�GXUDWD�GL����RUH�KD�PRVWUDWR�XQ�VLJQLILFDWLYR�FDOR�
GHOOR�VYLOXSSR�GHOOH�ODUYH�GL�SULPR�VWDGLR��4XHVWH�SURYH�IRUQLVFRQR�GDWL�SUHOLPLQDUL�VXOO
HIIHWWR�
GHO�WUDWWDPHQWR�hydrocooling�VHJXLWR�GDOO¶LPPDJD]]LQDPHQWR�D�EDVVH�WHPSHUDWXUH�VXOOH�SULPH�
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