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�

7KH�WUDGLWLRQDO�VROXWLRQ����7(9�
$OO�UHIULJHUDWLRQ�XQLWV��ZKHWKHU�GHYHORSHG�IRU�WKH�DLU�FRQGLWLRQLQJ�RU�UHIULJHUDWLRQ�PDUNHW��FRPPRQO\�XVH�D�
WUDGLWLRQDO�WKHUPRVWDWLF�H[SDQVLRQ�YDOYH�DV�WKH�H[SDQVLRQ�GHYLFH��WKLV�LV�WKH�VWDQGDUG�FRPSRQHQW�ILWWHG�ZLWK�D�
VHQVRU�EXOE�DQG��LQ�PRUH�DGYDQFHG�PRGHOV��D�SUHVVXUH�ILWWLQJ�IRU�H[WHUQDO�FRPSHQVDWLRQ��
7KLV�H[SDQVLRQ�GHYLFH��KHUHLQDIWHU�FDOOHG�WKH�7(9��7KHUPRVWDWLF�([SDQVLRQ�9DOYH���GHVSLWH�EHLQJ�IXQFWLRQDO�DQG�
JHQHUDOO\�DEOH�WR�PDNH�WKH�XQLW�LW�LV�LQVWDOOHG�LQ�³RSHUDWLRQDO´��KDV�D�QXPEHU�RI�FKDUDFWHULVWLFV�WKDW�LQ�PDQ\�
DVSHFWV�OLPLW�WKH�YHUVDWLOLW\�RI�WKH�LQVWDOODWLRQ�DQG�WKH�SHUIRUPDQFH�WKDW�FDQ�EH�DFKLHYHG��
�

2EYLRXVO\��VRPH�FDWHJRULHV�RI�LQVWDOODWLRQ�DUH�PRUH�VHQVLWLYH�WR�WKH�QHJDWLYH�DVSHFWV�RI�7(9�FRQWURO��GXH�WR�WKH�
VSHFLILFDWLRQV�RI�WKH�LQVWDOODWLRQ��WKH�RSHUDWLQJ�SDUDPHWHUV�DQG�RU�WKH�GLVWULEXWLRQ�RI�WKH�ORDG�WKURXJKRXW�WKH�\HDU��
�

7KH�LQQRYDWLRQ����((9�
$�VROXWLRQ�WR�PRVW��LI�QRW�DOO�RI�WKH�VKRUWIDOOV�UHVXOWLQJ�IURP�7(9�FRQWURO�LV�WKH�HOHFWURQLF�H[SDQVLRQ�YDOYH��
KHUHLQDIWHU�((9���(OHFWURQLF�([SDQVLRQ�9DOYH���7KLV�VHUYR�FRQWUROOHG�HOHFWUR�PHFKDQLF�GHYLFH��ZKLFK�KDV�IRU�WKH�
ODVW�IHZ�\HDUV�EHHQ�ZLGHO\�DYDLODEOH�RQ�WKH�PDUNHW��H[SDQGV�WKH�IORZ�RI�UHIULJHUDQW�LQ�D�YDULDEOH�PDQQHU��XVLQJ�
FRPPRQO\�D�SUHVVXUH�VHQVRU�DQG�D�WHPSHUDWXUH�VHQVRU��FRUUHVSRQGLQJ�WR�WKH�SUHVVXUH�ILWWLQJ�IRU�FRPSHQVDWLRQ�
DQG�WKH�VHQVRU�EXOE�LQ�WKH�7(9���%RWK�WKHVH�VHQVRUV�DUH�ILWWHG�WR�WKH�HYDSRUDWRU�RXWOHW��DQG�WKH�PHDVXUHPHQWV�
DUH�UHDG�DQG�SURFHVVHG�E\�D�FRQWUROOHU�WKDW�GHFLGHV�WKH�EHVW�GHJUHH�RI�RSHQLQJ�RI�WKH�YDOYH�LQ�UHDO�WLPH��
�

7\SHV�RI�((9�����3URSRUWLRQDO�
��,PSXOVH�

9DULRXV�VROXWLRQV�H[LVW�IRU�FUHDWLQJ�D�YDULDEOH�IORZ�RI�UHIULJHUDQW��DQG�JHQHUDOO\�DOO�RI�WKHVH�DFKLHYH�WKH�UHVXOW�E\�
YDU\LQJ�WKH�VXUIDFH�RI�WKH�SDVVDJH�WKURXJK�DQ�RULILFH��VRPH�YDOYHV�ZRUN�E\�YDU\LQJ�WKH�VWURNH�RI�D�QHHGOH�RU�
RWKHU�PRYDEOH�HOHPHQW��SURSRUWLRQDO�YDOYHV���RWKHUV�FRPSOHWHO\�FORVH�RU�RSHQ�D�IL[HG�RULILFH�IRU�YDU\LQJ�LQWHUYDOV�
RI�WLPH��LPSXOVH�RU�GXW\�F\FOH�YDOYHV���
)URP�D�VWULFWO\�WKHRUHWLFDO�SRLQW�RI�YLHZ��WKHUH�LV�QR�GLIIHUHQFH�EHWZHHQ�WKH�YDULRXV�W\SHV�RI�FRQWURO�LI�ZH�FRQVLGHU�
D�VXIILFLHQWO\�ORQJ�SHULRG�RI�REVHUYDWLRQ��QRQHWKHOHVV��WKH�SURSRUWLRQDO�W\SH�LV�SUHIHUDEOH�LQ�WHUPV�RI�SUHFLVLRQ�
DQG�FRQWURO��LQ�WKDW�PRGXODWLRQ�E\�LPSXOVHV�RI�UHIULJHUDQW�PD\�FDXVH�SUREOHPV�RI�LQVWDELOLW\�DQG�SRRU�HIILFLHQF\���
�

7KH�GLDJUDP�EHORZ�VKRZV�WKH�PHWKRGV�DQG�WKH�UHVXOWV��LQ�TXDOLWDWLYH�WHUPV��RI�PRGXODWLRQ�XVLQJ�SXOVH�
PRGXODWHG��3:0��DQG�SURSRUWLRQDO�((9V��
�

Refrigerant flow
proportional

EEV (kg/h)
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Refrigerant flow
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$QRWKHU�UHPDUNDEOH�GLIIHUHQFH�EHWZHHQ�SURSRUWLRQDO�DQG�3:0�((9V�LV�WKH�SURSDJDWLRQ�RI�SUHVVXUH�SXOVDWLRQV�RQ�
WKH�UHIULJHUDQW�OLQHV��SDUWLFXODUO\�LQ�FDVH�RI�ORQJ�SLSLQJ��H[��6XSHUPDUNHWV�DSSOLFDWLRQ��DQG�LQ�SUHVHQFH�RI�KHDW�
OLTXLG�JDV�KHDW�H[FKDQJHUV��3UHVVXUH�SXOVDWLRQ�PD\�OHDG�WR�XQSUHGLFWDEOH�IDXOWV�QRW�UHDOO\�LQ�WKH�((9�LWVHOI�EXW�LQ�
WKH�JHQHUDO�SLSLQJ�V\VWHP��OLTXLG�OLQH��HYDSRUDWRU��GLVWULEXWRU��KHDW�H[FDQJHU�«���

                                                 
��$OVR�(;9��
��$�GXW\�F\FOH�YDOYH�LQ�DQ\�FDVH�FUHDWHV�DQ�LPSXOVLYH�IORZ�RI�UHIULJHUDQW�ZKLFK�RQO\�RYHU�D�VXIILFLHQWO\�ORQJ�SHULRG�RI�WLPH�JHQHUDWHV�D�³YDULDEOH´�
HIIHFW�LQ�D�UHDVRQDEO\�FRQWLQXRXV�PDQQHU��
�
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((9���$SSOLFDWLRQV�DQG�FKDUDFWHULVWLFV�
7KH�WRSLFV�GHDOW�ZLWK�KHUH�HVVHQWLDOO\�LQYROYH�DOO�W\SHV�RI�UHIULJHUDWLRQ�XQLW�LQ�JHQHUDO��VXFK�DV�KHDW�SXPSV�DQG�
FKLOOHUV�IRU�FLYLO�DQG�LQGXVWULDO�XVH��DLU�FRQGLWLRQHUV�IRU�VKHOWHUV��IRU�FRPSXWHU�FHQWUHV��WHOHSKRQH�H[FKDQJHV�DQG�
FORVH�FRQWURO�XQLWV�LQ�JHQHUDO��FROG�URRPV�DQG�UHIULJHUDWHG�VKRZFDVHV�IRU�SURGXFW�GLVSOD\V��
�
:KDW�WKHQ�DUH�FKDUDFWHULVWLFV�WKDW�PDNH�DQ�((9�GLIIHUHQW�IURP�DQG�EHWWHU�WKDQ�D�7(9"�

��� &RPSDWLELOLW\�ZLWK�DOO�W\SHV�RI�UHIULJHUDQW�DQG�D�YHU\�ZLGH�FDSDFLW\�UDQJH�
��� 3UHFLVLRQ�LQ�WKH�PRGXODWLRQ�RI�WKH�UHIULJHUDQW�IORZ�
��� 0LFURSURFHVVRU�FRQWURO�

�

7KHVH�WKUHH�FKDUDFWHULVWLFV�PD\�DW�D�ILUVW�JODQFH�QRW�VHHP�WR�MXVWLI\�WKH�FKDQJHRYHU�IURP�7(9�WR�((9�FRQWURO��
KRZHYHU��ZKHQ�H[DPLQLQJ�WKHVH�PRUH�LQ�GHWDLO��LW�FDQ�EH�VHHQ�KRZ�WKH�HOHFWURQLF�FRQWURO�RI�WKH�IORZ�RI�
UHIULJHUDQW�UHVROYHV�PDQ\�SUREOHPV�WKDW�H[LVW�LQ�WKH�WUDGLWLRQDO�W\SHV�RI�FRQWURO��DQG�FRQVHTXHQWO\�EULQJV�D�JUHDW�
QXPEHU�RI�EHQHILWV��
�
�
�

����&RPSDWLELOLW\�ZLWK�DOO�W\SHV�RI�UHIULJHUDQW�DQG�D�YHU\�H[WHQGHG�FRQWURO�
UDQJH�
�

7KHVH�FKDUDFWHULVWLFV�GUDVWLFDOO\�UHGXFH�WKH�QXPEHU�RI�PRGHOV�RI�((9�WKDW�DUH�XVHG�LQ�WKH�YDULRXV�XQLWV��DV�WKH�
IDFW�WKDW�WKH\�DUH�QRW�OLQNHG�WR�WKH�W\SH�RI�IOXLG��WRJHWKHU�ZLWK�WKH�ORQJ�VWURNH�RI�WKH�PRYDEOH�HOHPHQW�LQ�WKH�
PRUH�DGYDQFHG�((9V��HQVXUHV�DQ�H[WUHPHO\�YHUVDWLOH�XVH�RI�WKH�FRQWURO�GHYLFH��DQG�VSHFLILFDOO\��
�
�����&RQVHTXHQW�DGYDQWDJHV��
/RJLVWLFV�

• 7KHUH�LV�QR�GLVWLQFWLRQ�EHWZHHQ�YDOYHV�IRU�GLIIHUHQW�W\SHV�RI�UHIULJHUDQW��DV�LQ�WKH�FDVH�RI�7(9V��(DFK�
HOHFWURQLF�H[SDQVLRQ�YDOYH�LV�FRPSDWLEOH�ZLWK�YDULRXV�W\SHV�RI�UHIULJHUDQWV�DYDLODEOH�RQ�WKH�PDUNHW��,Q�
DGGLWLRQ��VRPH�((9V�DUH�DOVR�FRPSDWLEOH�ZLWK�UHIULJHUDQWV�WKDW�DUH�FXUUHQWO\�OHVV�FRPPRQ��\HW�WKDW�ZLOO�
VRRQ�EH�XVHG�PRUH�ZLGHO\��VXFK�DV�1+���&2��RU�K\GURFDUERQV��

�

→�6LPSOLILFDWLRQ�LQ�ORJLVWLF�WHUPV��GXH�WR�D�UHGXFWLRQ�LQ�WKH�QXPEHU�RI�FRGHV��VWRFN��RUGHUV��VSDUH�
SDUWV������

�

• 2QH�((9�LV�D�DEOH�WR�ZRUN�ZLWK�D�YHU\�ZLGH�UDQJH�RI�FRROLQJ�FDSDFLWLHV���7R�EHWWHU�XQGHUVWDQG�ZKDW�WKLV�
PHDQV��VLPSO\�ORRN�DW�D�JHQHULF�FDWDORJXH�RI�7(9V�WR�UHDOLVH�WKH�QXPEHU�RI�GLIIHUHQW�ERGLHV��RULILFHV�DQG�
UHVXOWLQJ�FRPELQDWLRQV�QHFHVVDU\�WR�FRYHU�D�VPDOO�UDQJH�RI�FDSDFLWLHV��

�

• 6LPSOLILFDWLRQ�LQ�ORJLVWLF�WHUPV��GXH�WR�D�UHGXFWLRQ�LQ�WKH�QXPEHU�RI�FRGHV��VWRFN��RUGHUV��VSDUH�
SDUWV�����→�5HIULJHUDWLRQ�XQLWV�WKDW�DUH�QRUPDOO\�VKDUHG�LQ�PRGXOHV�RI�WZR�RU�PRUH�FRPSUHVVRUV�IRU�
PRGXODWLRQ�RI�WKH�FRROLQJ�FDSDFLW\�FDQ�EH�VLJQLILFDQWO\�VLPSOLILHG�XVLQJ�MXVW�RQH��PRGXODWLQJ��FRPSUHVVRU��
DV�WKH�((9�LV�DEOH�WR�PDQDJH�DQ�H[WUHPHO\�YDULDEOH�UDQJH�RI�FDSDFLWLHV�ZLWKRXW�DQ\�SUREOHPV�LQ�WHUPV�RI�
WKH�TXDOLW\�RI�FRQWURO��

�

→�,Q�UHFHQW�DQG�FXUUHQWO\�JURZLQJ�DSSOLFDWLRQV�VXFK�DV�XQLWV�VHUYHG�E\�FRPSUHVVRUV�ZLWK�FRQWLQXRXV�RU�
VWHSSHG�FDSDFLW\�FRQWURO��VFUHZ��SLVWRQ�RU�VFUROO�FRPSUHVVRUV���WKH�XVH�RI�D�7(9�RIWHQ�LQYROYHV�
FRQVLGHUDEOH�SUREOHPV�RI�VZLQJV�HYHQ�DIWHU�D�UHGXFWLRQ�LQ�FDSDFLW\�RI�MXVW������7KHVH�VZLQJV�
VLJQLILFDQWO\�UHGXFH�WKH�TXDOLW\�RI�WKH�VHUYLFH�SURYLGHG�E\�WKH�XQLW�LQ�WHUPV�RI�WKH�FRQVLVWHQF\�RI�FRROLQJ�
FDSDFLW\�GHOLYHUHG�DQG�WKH�ZRUNLQJ�OLIH�RI�WKH�XQLW�LWVHOI���

�
�

                                                 
��)RU�H[DPSOH��WKH�(�9�����PRGHO�(�9�HDVLO\�FRYHUV�D�UDQJH�RI�FRPSUHVVRUV�IURP��N:�WR���N:�IRU�DLU�FRQGLWLRQLQJ�ZLWK�5����7H ��&�DQG�
7F ���&���IURP��N:�WR���N:�IRU�UHIULJHUDWLRQ�ZLWK�5����7H ����&�DQG�7F ���&��DQG�IURP��N:�WR��N:�ZLWK�5���D��7H ����&�DQG�7F ���&���
�
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&RQWURO�UDQJH�
• 2QH�((9�LV�DEOH�WR�VHUYH�WKH�DERYH�UDQJH�RI�FRPSUHVVRUV�QRW�RQO\�LQ�WKH�UDWHG�RU�GHVLJQ�FRQGLWLRQV��EXW�

DOVR�LQ�DQ�H[WUHPHO\�H[WHQGHG�UDQJH�RI�RSHUDWLQJ�FRQGLWLRQV��
7KH�VL]LQJ�RI�D�7(9��RQ�WKH�RWKHU�KDQG��LV�OLQNHG�YHU\�FORVHO\�WR�WKH�XQLW�EHLQJ�XVHG�DQG�UDWHG�GHVLJQ�
FRQGLWLRQV��
:KHQ�WKH�HOHPHQWV�PDNLQJ�XS�WKH�XQLW�DUH�VXLWDEO\�VL]HG��KHDW�H[FKDQJHUV�HWF���WKH�RSHUDWLQJ�FRQGLWLRQV�
RI�WKH�XQLW�LQ�IDFW�KDYH�QR�OLPLWV�DQG�WKH�YDOYH�LV�QRW�DIIHFWHG�E\�RYHU�XQGHU�UDWLQJ��
�
7KH�JUDSK�EHORZ��FUHDWHG�XVLQJ�D�YDOYH�IURP�WKH�&DUHO�(�9�IDPLO\�DV�DQ�H[DPSOH��LOOXVWUDWHV�WKH�
FKDUDFWHULVWLFV�DQG�WKH�EHQHILWV�GHVFULEHG�DERYH��7KH�[�D[LV�UHSUHVHQWV�WKH�RSHUDWLQJ� 3�RI�WKH�
H[SDQVLRQ�YDOYH���7KH�\�D[LV�UHSUHVHQWV�WKH�IORZ�RI�UHIULJHUDQW��5����LQ�NJ�K��WKLV�LQGLFDWHV�ERWK�WKH�
PLQLPXP�DQG�PD[LPXP�IORZ�UDWHV�RI�WKH�YDOYH��UHG�OLQHV��DQG�WKH�FDSDFLW\�GHOLYHUHG�E\�WKH�
FRPSUHVVRUV��GLIIHUHQW�FRORXUHG�GRWV���

�
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�
7KH�JUDSK�VKRZV�WKH�FDSDFLWLHV�RI�YDULRXV�FRPSUHVVRUV��IURP���WR��N:�LQ�UDWHG�FRQGLWLRQV�IRU�DLU�
FRQGLWLRQLQJ����WKH�ODUJHU�GRWV�UHSUHVHQW�WKH�UDWHG�FRQGLWLRQV��
)URP�WKH�GLDJUDP�LW�LV�DSSDUHQW�WKDW�WKH�YDOYH�LQ�TXHVWLRQ��&DUHO�(�9�����LV�DEOH�WR�PDQDJH�WKH�
FRPSUHVVRUV�H[DPLQHG�LQ�YLUWXDOO\�DOO�RSHUDWLQJ�FRQGLWLRQV��
7KHVH�REVHUYDWLRQV�FDQ�REYLRXVO\�DOVR�EH�H[WHQGHG�WR�RWKHU�((9V��DV�ORQJ�DV�WKH�FRQWURO�UDQJH�LV�
HIIHFWLYHO\�DV�H[WHQGHG�DV�WKDW�RI�WKH�&DUHO�(�9��

→�1R�SUREOHPV�IRU�GLIIHUHQW�FOLPDWHV��RSHUDWLQJ�WHPSHUDWXUHV��YDULDWLRQ�LQ�WKH�VHW�SRLQW������
�
→�6SHFLILF�DSSOLFDWLRQV��VXFK�DV�WKRVH�LQ�WKH�IRRG�LQGXVWU\��UHTXLUH�WKH�XVH�RI�UHIULJHUDWLRQ�XQLWV�LQ�
RSHUDWLQJ�FRQGLWLRQV�WKDW�GLIIHU�VLJQLILFDQWO\��RIWHQ�LQ�WHUPV�RI�GLIIHUHQW�HYDSRUDWLRQ�WHPSHUDWXUH�
FRQGLWLRQV��&RQWURO�E\�7(9�UHTXLUHV�WKH�GRXEOLQJ�RI�WKH�H[SDQVLRQ�SRUWLRQ�RI�WKH�UHIULJHUDQW�FLUFXLW��
ZKLOH�((9�SRWLRQV�DGMXVWPHQW�GUDVWLFDOO\�UHGXFHV�WKH�FRPSOH[LW\�DQG�WKH�FRVW�RI�WKH�LQVWDOODWLRQ��
DOORZLQJ�RSHUDWLRQ�ZLWKRXW�GLIILFXOW\�RYHU�WKH�HQWLUH�ILHOG�RI�RSHUDWLRQ�HQYLVDJHG���
�

                                                 
��,Q�SUDFWLFH��WKH�YDOXH�RI�WKH�FRQGHQVLQJ�SUHVVXUH�PLQXV�WKH�HYDSRUDWRU�SUHVVXUH��H[SUHVVHG�LQ�EDUV��
��7KH�REVHUYDWLRQV�PDGH�DUH�LQ�DQ\�FDVH�DOVR�YDOLG�IRU�UHIULJHUDWLRQ�DSSOLFDWLRQV��
�
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(QHUJ\�6DYLQJ�
• $�VXE�FDVH�RI�WKH�SUHYLRXV�SRLQW�WKDW�GHVHUYHV�VSHFLDO�PHQWLRQ�LV�WKH�RSHUDWLRQ�RI�WKH�XQLWV�DW�

VLJQLILFDQWO\�ORZ�FRQGHQVLQJ�SUHVVXUHV��LQ�IDFW��WKH�RQO\�OLPLWV�ZLWK�DQ�((9�DUH�WKH�PLQLPXP��3�
FRPSDWLEOH�ZLWK�WKH�FRPSUHVVRU�XVHG�DQG�WKH�RXWVLGH�WHPSHUDWXUH��
$V�VKRZQ�DERYH��D�7(9�FDQ�QRUPDOO\�ZRUN�LQ�D�YHU\�UHVWULFWHG�ILHOG�DURXQG�WKH�UDWHG�YDOXHV��DQG�LQ�WKLV�
FDVH�LW�LV�QRW�SRVVLEOH�WR�H[SORLW�ORZ�RXWVLGH�WHPSHUDWXUHV�WR�LQFUHDVH�WKH�HIILFLHQF\�RI�WKH�UHIULJHUDWLRQ�
XQLW��

�

→�:LWK�WKH�((9��FRQVLGHUDEOH�HQHUJ\�VDYLQJV�FDQ�EH�DFKLHYHG�WR�LQFUHDVH�DYHUDJH�DQQXDO�
FDSDFLW\�GHOLYHUHG�E\�WKH�FRPSUHVVRU��HYHQ�E\��������,Q�IDFW��DQ�LQFUHDVH�RI�DURXQG����LQ�HIILFLHQF\�
FDQ�EH�H[SHFWHG�IRU�HDFK��&�GHFUHDVH�LQ�FRQGHQVLQJ�WHPSHUDWXUH��7KLV�LV�EHFDXVH�WKH�FRPSUHVVRUV�
FRQWUROOHG�LQ�21�2))�PRGH�KDYH�UHGXFHG�21�WLPHV��ZKLOH�WKRVH�ZLWK�FDSDFLW\�FRQWURO�RU�LQYHUWHU�
FRQWURO�RSHUDWH�DW�D�ORZHU�UDWH�IRU�WKH�VDPH�FDSDFLW\��

�

6SHFLILF�PHQWLRQ�VKRXOG�EH�PDGH�RI�WKH�XVH�RI�((9�WHFKQRORJ\�LQ�WHFKQRORJLFDO�UHIULJHUDWLRQ�XQLWV�
�IRU�FRROLQJ�GLHV��FORVH�FRQWUROV������DQG�LQ�VXSHUPDUNHWV�RU�LQ�DQ\�FDVH�ODUJH�UHIULJHUDWHG�
YROXPHV�IRU�WKH�VWRUDJH�RI�IRRGVWXIIV��LQ�WKHVH�FDWHJRULHV�WKH�HQHUJ\�VDYLQJV�REWDLQDEOH�DUH�TXLWH�
FRQVLGHUDEOH�DQG�FHUWDLQO\�LQWHUHVWLQJ�IRU�WKH�HQG�XVHU��DV�ZHOO�DV�IRU�WKH�PDQXIDFWXUHU�RU�2(0��ZKR�FDQ�
SURSRVH�D�KLJKO\�LQQRYDWLYH�VROXWLRQ��
$V�DQ�H[DPSOH��WKH�FOLPDWH�SURILOH�RI�YDULRXV�(XURSHDQ�FLWLHV�LV�VKRZQ�EHORZ��WKH�SHULRGV�WKDW�DOORZ�
HVSHFLDOO\�ORZ�FRQGHQVLQJ�WHPSHUDWXUHV�DUH�TXLWH�H[WHQGHG�HYHQ�LQ�FLWLHV�WUDGLWLRQDOO\�FRQVLGHUHG�DV�
WHPSHUDWH��WKLV�FRQILUPV�WKDW�WKH�VDYLQJV�REWDLQDEOH�ZLWK�((9�FRQWURO�WHFKQRORJ\�DUH�LQ�DQ\�FDVH�RIWHQ�
TXLWH�VLJQLILFDQW��
�

 Climate Profile 

�
 Month 

�
�

                                                 
��$�VDYLQJ�RI�����LV�D�OLNHO\�HVWLPDWH�IRU�DLU�FRQGLWLRQLQJ�DQG�UHIULJHUDWLRQ�XQLWV�LQ�RSHUDWLRQ�DOO�\HDU�URXQG�LQ�WHPSHUDWH�FOLPDWHV��)RU�VHDVRQDO�
RSHUDWLRQ��H�J��FKLOOHUV�IRU�FLYLO�XVH��WKH�VDYLQJV�DUH�ORZHU�EXW�LQ�DQ\�FDVH�FHUWDLQO\�LQWHUHVWLQJ��
�

°C 
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����3UHFLVLRQ�LQ�WKH�PRGXODWLRQ�RI�WKH�UHIULJHUDQW�IORZ�
�
7KH�PHFKDQLFDO�FKDUDFWHULVWLF�RI�WKH�((9�WKDW�DOORZV�D�ZLGH�FRQWURO�UDQJH��LQ�WKH�EHVW�SURSRUWLRQDO�PRGHOV��LV�WKH�
ORQJ�VWURNH�RI�WKH�FRQWURO�QR]]OH��ZKLFK�PD\�UHDFK�WKH�WHQV�RI�PLOOLPHWUHV�DQG�PRUH��WKH�FRQWURO�LV�WKXV�PXFK�
PRUH�SUHFLVH�HYHQ�WKDQ�WKH�EHWWHU�WUDGLWLRQDO�7(9V��
7KH�FRQWURO�RI�WKH�UHIULJHUDQW�IORZ�REYLRXVO\�EHQHILWV�IURP�WKLV�VLJQLILFDQW�UHVROXWLRQ�DQG�SUHFLVLRQ��LQ�DOO�
UHIULJHUDWLRQ�V\VWHPV��ERWK�LQ�WKH�DLU�FRQGLWLRQLQJ�DQG�UHIULJHUDWLRQ�PDUNHWV��WKH�DWWDLQPHQW�RI�PRUH�VWDEOH�
VXSHUKHDW�FRQWURO���DQG��ZKHQ�XVHIXO��DW�D�ORZHU�YDOXH�WKDQ�LQ�WKH�FDVH�RI�D�7(9��LV�XQGRXEWHGO\�DQ�DGYDQWDJH��
�
6SHFLDO�PHQWLRQ�VKRXOG�EH�PDGH�RI�EL�GLUHFWLRQDO�YDOYHV��ZKLFK�FDQ�SURYLGH�D�OLQHDU�IORZ�RI�UHIULJHUDQW�LQ�
UHIHUHQFH�WR�WKH�RSHQLQJ�RI�WKH�YDOYH�LQ�ERWK�GLUHFWLRQV�RI�RSHUDWLRQ��WKH�GLDJUDP�EHORZ�VKRZV�H[SHULPHQWDO�
GDWD�IURP�IORZ�WHVWV�SHUIRUPHG�RQ�D�&DUHO�(�9����((9��
�

�
�
7KH�DOPRVW�SHUIHFW�OLQHDULW\�RI�WKH�IORZ�LV�HYLGHQW�DW�ERWK�KLJK�DQG�ORZ�GHJUHHV�RI�RSHQLQJ��
�
$QDO\VLQJ�LQ�GHWDLO�WKH�SRVVLELOLW\�RIIHUHG�E\�SUHFLVH�PRGXODWLRQ�RI�WKH�UHIULJHUDQW�IRU�VXSHUKHDW�FRQWURO��WKH�PRUH�
LPSRUWDQW�DVSHFWV�DUH�GHVFULEHG�EHORZ��

�

������&RQVHTXHQW�DGYDQWDJHV��
6WDEOH�VXSHUKHDW��6+��

• 7KH�VXSHUKHDW�FRQWURO�DWWDLQDEOH�ZLWK�DQ�((9�LV�LQ�PRVW�FDVHV�PRUH�VWDEOH�DQG�PRUH�SUHFLVH�WKDQ�ZLWK�D�
7(9��WKH�VHW�SRLQW�LV�PDLQWDLQHG�DV�WKH�RSHUDWLQJ�FRQGLWLRQV��VHDVRQ�DQG�WKH�RSHUDWLQJ�PRGH�RI�WKH�
UHIULJHUDWLRQ�XQLW�FKDQJH��

�

→�&RQVWDQW�FRROLQJ�FDSDFLW\�RI�WKH�XQLW�ZLWK�UDSLG�VWDELOLVDWLRQ�DIWHU�VWDUW�XS��1R�QHHG�WR�UH�VHW�WKH�
VHW�SRLQW�DV�WKH�ZRUNLQJ�FRQGLWLRQV�FKDQJH��
��

                                                 
��6XSHUKHDW�LV�WKH�GLIIHUHQFH�EHWZHHQ�WKH�WKHUPRPHWULF�DQG�WKH�PDQRPHWULF�WHPSHUDWXUH�DW�WKH�HYDSRUDWRU�RXWOHW��
�
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/RZ�VXSHUKHDW��6+��
• $V�ZHOO�DV�VWDELOLW\��WKH�VXSHUKHDW�YDOXH�FDQ�DOVR�EH�ORZHUHG�E\�GHFUHDVLQJ�WKH�VHW�SRLQW�WR�WKH�GHVLUHG�

YDOXH��WKLV�IHDWXUH�RI�((9�FRQWURO�GRHV�QRW�LQYROYH�WKH�ULVN�RI�VZLQJV��RU�KXQWLQJ��WKDW�DUH�W\SLFDO�RI�D�
7(9��
�
7KH�JUDSK�EHORZ�VKRZV�WKH�HIIHFW�RI�´KRW´�VZLWFKLQJ�EHWZHHQ�WKH�RSHUDWLRQ�RI�D�FKLOOHU�ZLWK�D�7(9�WR�DQ�
((9��7KH�ORZHULQJ�RI�WKH�DYHUDJH�VXSHUKHDW�YDOXH�DQG�WKH�VWDELOLW\�RI�WKH�YDOXH�LWVHOI�DQG�WKH�RSHUDWLQJ�
SUHVVXUH�DUH�FOHDUO\�HYLGHQW��
�

�
�

→�7KH�ORZHULQJ�RI�WKH�VXSHUKHDW�VHW�SRLQW�RIWHQ�PHDQV�DQ�LQFUHDVH�LQ�WKH�FDSDFLW\�GHOLYHUHG�E\�WKH�
XQLW�GXH�WR�WKH�FRQVHTXHQW�LQFUHDVH�LQ�WKH�HYDSRUDWRU�SUHVVXUH�DQG�WKH�EHWWHU�XVH�RI�WKH�H[FKDQJH�
VXUIDFH�RI�WKH�HYDSRUDWRU����

�
%L�GLUHFWLRQDO�

• ,I�D�EL�GLUHFWLRQDO�((9�LV�XVHG��VXFK�DV�WKH�&DUHO�(�9��LQ�D�UHYHUVH�F\FOH�KHDW�SXPS��RQO\�RQH�((9�QHHGV�
WR�EH�LQVWDOOHG�LQVWHDG�RI�WKH�WZR�7(9V�LQ�WKH�WUDGLWLRQDO�VROXWLRQ��

�
→�7KH�FDVH�RI�UHYHUVH�F\FOH�KHDW�SXPSV�LV�DQ�LGHDO�DSSOLFDWLRQ�IRU�WKH�((9��LQ�WKDW��DV�ZHOO�DV�WKH�
RWKHU�DGYDQWDJHV�WKDW�DUH�FRPPRQ�WR�DOO�DSSOLFDWLRQV�DQG�WKH�FRUUHVSRQGLQJ�HFRQRPLF�DQG�WHFKQLFDO�
EHQHILWV��WKHUH�LV�D�UHGXFWLRQ�LQ�LQVWDOODWLRQ�FRVWV�GXH�WR�WKH�XVH�RI�MXVW�RQH�YDOYH�DQG�WKH�
VLPSOLILFDWLRQ�RI�WKH�UHIULJHUDQW�FLUFXLW��

�

T P

�

                                                 
��7KH�YDOXH�RI�WKLV�LQFUHDVH�LV�QRW�VLJQLILFDQW�ZKHQ�WKH�VHW�SRLQW�LV�OHVV�WKDQ���&�DQG�WKHUHIRUH�LW�LV�SUHIHUDEOH��H[FHSW�LQ�VSHFLDO�FDVHV��WR�RSHUDWH�
ZLWK�VHW�SRLQWV�DERYH���&��IXUWKHUPRUH�HQVXULQJ�PRUH�VWDEOH�FRQWURO��
�
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�

����0LFURSURFHVVRU�FRQWURO�
�
7KH�IDFW�WKDW�DQ�HOHFWURQLF�H[SDQVLRQ�YDOYH�LV�FRQWUROOHG�E\�D�PLFURSURFHVVRU�WKDW�DFWV�DV�ERWK�WKH�JHQHUDWRU�RI�
WKH�VHTXHQFHV�IRU�WKH�RSHUDWLQJ�VWHSV�DQG�DV�WKH�LQWHOOLJHQFH�GHYLFH�WKDW�GHFLGHV�WKH�FXUUHQW�UHIULJHUDQW�GHPDQG�
DW�WKH�HYDSRUDWRU��PD\�VHHP�DQ�REYLRXV�DQG�UHGXQGDQW�VWDWHPHQW��DV�WKH�YDOYH�LQ�TXHVWLRQ�LV��LQGHHG��
HOHFWURQLF��
,Q�UHDOLW\��WKH�SRVVLELOLWLHV�RIIHUHG�E\�WKH�IDFW�WKDW�WKH�((9�LV�SRVLWLRQHG�H[FOXVLYHO\�DWH�WKH�SRLQW�GHFLGHG�E\�WKH�
FRQWUROOHU�JR�EH\RQG�VLPSOH�VXSHUKHDW�FRQWURO�DV�RIIHUHG�E\�WUDGLWLRQDO�7(9�WHFKQRORJ\��LQ�WKLV�ZD\��WKH�DERYH�
VWDWHPHQW�VKRXOG�LQ�IDFW�UHDG�³����DV�WKH�LQWHOOLJHQFH�GHYLFH�WKDW�GHFLGHV�WKH�FXUUHQW�DQG�XVHIXO�UHIULJHUDQW�
GHPDQG����´��
7KLV�PHDQV�WKDW�WKH�XVH�RI�WKH�VXSHUKHDW�YDOXH�DORQH�DV�WKH�FRQWURO�VLJQDO�LV�QRW�DOZD\V�QHFHVVDULO\�WKH�EHVW�
VROXWLRQ��FRQWURO�URXWLQHV��VXFK�DV�023��0D[LPXP�2SHUDWLQJ�3UHVVXUH��DQG�/23��/RZHVW�2SHUDWLQJ�3UHVVXUH���
DUH�WKH�ILUVW�WKDW�FRPH�WR�PLQG��ZKLOH�PDQ\�RWKHUV�DUH�SRVVLEOH�ZLWK�PLFURSURFHVVRU�FRQWURO��,Q�DQ\�FDVH��WKHVH�
WRR�FDQ�EH�VLJQLILFDQWO\�LPSURYHG�XVLQJ�DQ�((9�FRPSDUHG�WR�D�7(9��,Q�DGGLWLRQ��WKH�SRVVLELOLW\�RI�IRUFLQJ�WKH�((9�
WR�WKH�GHVLUHG�SRVLWLRQ�DOORZV�WKH�SRVVLELOLW\�RI�PDQ\�GLIIHUHQW�XVHV�RI�WKH�WHFKQRORJ\�GHVFULEHG�KHUH��FXVWRPLVHG�
DV�GHVLUHG�DFFRUGLQJ�WR�WKH�VSHFLILF�WHFKQLFDO�UHTXLUHPHQWV��WZR�VHW�SRLQWV��VSHFLDO�VWDUW�RU�VWRS�SURFHGXUHV��
VSHFLILF�VLWXDWLRQV�VXFK�DV�IORRGHG�HYDSRUDWRUV��HWF��
,QGHHG��WKHUH�DUH�QR�OLPLWV�WR�WKH�SRVVLEOH�HYROXWLRQV�RI�WKH�FRQWURO�6:��
7KH�IROORZLQJ�DUH�WKH�FKDUDFWHULVWLFV�UHODWLQJ�WR�WKH�FRQWURO�VRIWZDUH�LPSOHPHQWHG�LQ�WKH�ODWHVW�JHQHUDWLRQ�&DUHO�
FRQWUROOHUV�DYDLODEOH�IRU�WKH�UHIULJHUDWLRQ�DQG�DLU�FRQGLWLRQLQJ�PDUNHWV��LQ�DGYDQFHG�V\VWHP��S/$1�DQG�ORFDO�
QHWZRUNV���VWDQG�DORQH�DQG�EXLOW�LQ�YHUVLRQV��
�
������((9�DGYDQWDJHV��
023�0D[LPXP�2SHUDWLQJ�3UHVVXUH��

• 7KH�023�IXQFWLRQ�OLPLWV�WKH�PD[LPXP�HYDSRUDWRU�SUHVVXUH��WKH�YDOXH�RI�ZKLFK�LV�DYDLODEOH�IURP�WKH�
SUHVVXUH�SUREH�DQG�UHDG�GLUHFWO\�E\�WKH�(9�'ULYHU�IRU�FDOFXODWLQJ�WKH�VXSHUKHDW�YDOXH��7KH�FRQWURO�URXWLQH�
FDQ�EH�FRQILJXUHG�LQ�WHUPV�RI�WKH�WKUHVKROG�DQG�JDLQ��DQG�PDLQWDLQV�WKH�SUHVVXUH�EHORZ�RU�HTXDO�WR�WKH�
YDOXH�VHW�IRU�WKH�FRUUHVSRQGLQJ�SDUDPHWHU�LQ�D�SUHFLVH�DQG�VWDEOH�PDQQHU��DV�FDQ�EH�VHHQ�LQ�WKH�
IROORZLQJ�GLDJUDP��

�

�
��

7KH�W\SLFDO�DFWLRQ�RI�WKLV�FRQWURO�URXWLQH�LV�WKH�SURJUHVVLYH�FORVLQJ�RI�WKH�H[SDQVLRQ�YDOYH��VR�DV�WR�OLPLW�
WKH�HYDSRUDWRU�SUHVVXUH��WKLV�LQWULQVLFDOO\�LQYROYHV�DQ�LQFUHDVH�LQ�WKH�VXSHUKHDW�YDOXH�DQG�WKH�
WHPSHUDWXUH�RI�WKH�JDV�DW�WKH�HYDSRUDWRU�RXWOHW��WKH�WHPSHUDWXUH�RI�WKH�VXSHUKHDWHG�JDV�RU�WKH�VXFWLRQ�
WHPSHUDWXUH���
�

8QFRQWUROOHG�DFWLRQ�PD\�OHDG�WR�GDQJHURXV�YDOXHV�IRU�WKH�VDIHJXDUGLQJ�RI�WKH�FRPSUHVVRU��DQG�IRU�WKLV�
UHDVRQ�WKH�SURFHGXUH�PXVW�IHDWXUH�D�OLPLW�IRU�WKH�PD[LPXP�YDOXH�RI�WKH�VXSHUKHDWHG�JDV��WKLV�IXQFWLRQ�
KDV�EHHQ�LPSOHPHQWHG�LQ�WKH�&DUHO�FRQWURO�DOJRULWKPV��PHDQLQJ�XQSUHFHGHQWHG�IXQFWLRQDOLW\�DQG�VDIHW\��

�

→�6WDUWV�DW�KLJK�HYDSRUDWRU�ORDGV��LQ�WRWDO�VDIHW\�IRU�WKH�FRPSUHVVRU��GDQJHURXVO\�KLJK�HYDSRUDWRU�
SUHVVXUH�YDOXHV�DUH�DYRLGHG��
�

→�³6RIW´�DQG�SUHFLVH�FRQWURO�RI�WKH�HYDSRUDWRU�SUHVVXUH��ZLWKRXW�VWHSV�RU�GLVFRQWLQXLW\��
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/23�/RZHVW�2SHUDWLQJ�3UHVVXUH��
• 6LPLODUO\�WR�WKH�023�IXQFWLRQ��WKH�/23�PDLQWDLQV�WKH�HYDSRUDWRU�SUHVVXUH�DERYH�D�VHWWDEOH�WKUHVKROG�ZLWK�

D�VHWWDEOH�JDLQ��LI�D�WUDQVLHQW�RI�WKH�QRUPDO�RSHUDWLQJ�FRQGLWLRQV�RU�DQ�H[FHVVLYH�VXSHUKHDW�VHW�SRLQW�RU�
DQ\�RWKHU�SKHQRPHQRQ�OHDGV�WR�H[FHVVLYHO\�ORZ�SUHVVXUH�YDOXHV��WKLV�URXWLQH�SURJUHVVLYH�RSHQV�DQG�
ILQHO\�FRQWUROV�WKH�H[SDQVLRQ�YDOYH��
�

1RQHWKHOHVV��WKH�URXWLQH�VKRXOG�QRW�EH�FRQVLGHUHG�DV�D�³FRQWURO´�LQ�WKH�VWULFWHVW�VHQVH��LW�LV�HVVHQWLDOO\�D�
SURFHGXUH�WKDW�PDQDJHV�WKH�WUDQVLHQW�VWDWHV��
,Q�DGGLWLRQ��DV�WKH�DFWLRQ�ZRUNV�LQ�WKH�GLUHFWLRQ�RI�RSHQLQJ��LQ�WKH�HYHQW�ZKHUH�WKHUH�DUH�QR�OLPLWV��
H[FHVVLYH�GHJUHHV�RI�RSHQLQJ�PD\�EH�UHDFKHG��WKXV�HQGDQJHULQJ�WKH�VDIHW\�RI�WKH�FRPSUHVVRU�GXH�WR�WKH�
SRVVLEOH�UHWXUQ�RI�IOXLG��WKH�/23�URXWLQH�WKHUHIRUH�IHDWXUHV�DQ�LQWULQVLF�VDIHW\�PHFKDQLVP�WKDW�SUHYHQWV�
WKH�RSHQLQJ�RI�WKH�YDOYH�LQ�WKH�HYHQW�RI�WRR�ORZ�VXSHUKHDW�YDOXHV��

�

+L7FRQG�
• 7KH�VSHFLDO�+L7FRQG�IXQFWLRQ��SDWHQWHG�E\�&DUHO��FRPSHQVDWHV�IRU�WHPSRUDU\�LQFUHDVHV�LQ�WKH�FRQGHQVLQJ�

SUHVVXUH�WHPSHUDWXUH�E\�OLPLWLQJ�WKH�FDSDFLW\�RI�WKH�FRPSUHVVRU�YLD�WKH�((9��
�

,Q�SUDFWLFH��WKLV�LQYROYHV�WKH�FRQWUROOHG�FORVLQJ�RI�WKH�H[SDQVLRQ�YDOYH�WR�UHGXFH�WKH�IORZ�RI�UHIULJHUDQW��
WKLV�OHDGV�WR�D�UHGXFWLRQ�LQ�WKH�FRROLQJ�FDSDFLW\�DW�WKH�HYDSRUDWRU��LQ�WKH�KHDW�WR�EH�JLYHQ�XS�E\�WKH�
FRQGHQVHU�DQG�FRQVHTXHQWO\�D�UHGXFWLRQ�LQ�WKH�FRQGHQVLQJ�WHPSHUDWXUH��

→�,Q�WHFKQRORJLFDO�DLU�FRQGLWLRQLQJ�DSSOLFDWLRQV��IRU�H[DPSOH��VKHOWHUV��WKH�XQLWV�RIWHQ�ZRUN�LQ�SDLUV�
WR�SUHYHQW�WKH�DEVHQFH�RI�VHUYLFH�LI�RQH�RI�WKH�WZR�XQLWV�LV�VKXW�GRZQ��LQ�WKH�HYHQW�RI�KLJK�RXWVLGH�
WHPSHUDWXUHV��ERWK�WKH�XQLWV�PD\�VKXW�GRZQ�GXH�WR�WKH�DFWLYDWLRQ�WKH�KLJK�SUHVVXUH�VZLWFK��7KH�
+L7FRQG�URXWLQH�FDQ�EH�XVHG�WR�SUHYHQW�WKLV�SUREOHP��WKXV�HQVXULQJ�FRQWLQXRXV�VHUYLFH��
→�7KH�DERYH�LV�DOVR�YDOLG�IRU�RWKHU�DSSOLFDWLRQV��HVSHFLDOO\�WKRVH�WKDW�KDYH�QR�RWKHU�ZD\�RI�UHGXFLQJ�
WKH�FRROLQJ�FDSDFLW\��VXFK�DV�FDSDFLW\�FRQWURO�IRU�VFUHZ�FRPSUHVVRUV��LQYHUWHUV�DQG�RWKHU�V\VWHPV��

�

/RZ�QRLVH�
• 2QH�VSHFLDO�IHDWXUH�RI�WKH�HOHFWURQLF�H[SDQVLRQ�YDOYH�LQYROYHV�WKH�SRVVLELOLW\�RI�LQWHQWLRQDOO\�XQGHU�

VXSSO\LQJ�WKH�HYDSRUDWLQJ�FLUFXLW�DQG�DV�D�FRQVHTXHQFH�WKH�FRPSUHVVRU��
�

7KLV�OHDGV��DV�LQ�WKH�FDVH�RI�WKH�+L7FRQG�URXWLQH��WR�D�UHGXFWLRQ�LQ�WKH�WKHUPDO�ORDG�WR�EH�JLYHQ�XS�E\�WKH�
FRQGHQVHU��ZKLFK�FDQ�FRQVHTXHQWO\�RSHUDWH�ZLWK�LWV�IDQV�DW�ORZ�VSHHG�DQG�WKXV�UHGXFHG�QRLVH��WKLV�
FRQVLGHUDWLRQ��UHODWHG�WR�WKH�IDFW�WKDW�QLJKW�WLPH�RXWVLGH�WHPSHUDWXUHV�DUH�RIWHQ�ORZHU�WKRVH�GXULQJ�WKH�
GD\��OHDGV�WR�WKH�H[WHQGHG�DSSOLFDELOLW\�RI�WKLV�IXQFWLRQ�LQ�FDVHV�ZKHUH�WKHUH�DUH�SUREOHPV�RI�QRLVH�LQ�WKH�
YLFLQLW\�RI�WKH�XQLW��
,Q�IDFW��LQ�PRVW�FDVHV�D�ORZ�RXWVLGH�WHPSHUDWXUH�OHDGV�WR�D�UHGXFWLRQ�LQ�WKH�FRROLQJ�UHTXLUHPHQW��IRU�
H[DPSOH��GXH�WR�WKH�DEVHQFH�RI�UDGLDQFH��DQG�WKXV�D�UHGXFWLRQ�LQ�WKH�FRROLQJ�FDSDFLW\�GRHV�QRW��DV�VHHQ�
DERYH��FUHDWH�SUREOHPV�RI�SRRU�VHUYLFH��
�

2EYLRXVO\��RSHUDWLQJ�LQ�WKLV�ZD\�GRHV�QRW�OHDG�WR�UHGXFHG�HQHUJ\�FRQVXPSWLRQ��((9�WHFKQRORJ\�DOORZV�
WKH�RSHUDWLQJ�FRQGLWLRQV�RI�WKH�UHIULJHUDWLRQ�XQLWV�WR�EH�FRQWUROOHG�DV�GHVLUHG��DQG�XVHUV�ZKR�FKRRVH�/RZ�
1RLVH�RSHUDWLRQ�DW�QLJKW�DUH�SUREDEO\�PRUH�VHQVLWLYH�WR�WKH�QRLVH�IDFWRU�WKDQ�WR�WKH�KLJK�HIILFLHQF\�
DWWDLQDEOH�LQ�WKH�VDPH�FRQGLWLRQV��

�

→�$OO�UHIULJHUDWLRQ�XQLWV�FDQ�XVH�WKLV�IXQFWLRQ��ZKLOH�DSSOLFDWLRQV�VXFK�DV�DLU�FRQGLWLRQLQJ�XQLWV�IRU�
WHOHSKRQH�H[FKDQJHV��*60�RU�8076�UDGLR�OLQNV��HWF��HVSHFLDOO\�EHQHILW�IURP�WKLV�SRVVLELOLW\��GXH�WR�
WKHLU�XVXDO�SUR[LPLW\�WR�LQKDELWHG�DUHDV��

�
�
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/D�WUDGL]LRQH����7(9�

7XWWH�OH�XQLWj�IULJRULIHUH��VLD�FKH�VLDQR�VYLOXSSDWH�SHU�LO�PHUFDWR�GHO�FRQGL]LRQDPHQWR�R�GHOOD�UHIULJHUD]LRQH��
KDQQR�XWLOL]]DWR�GLIIXVDPHQWH�FRPH�GLVSRVLWLYR�GL�HVSDQVLRQH�OD�YDOYROD�GL�HVSDQVLRQH�WHUPRVWDWLFD�GL�WLSR�
WUDGL]LRQDOH��FL�VL�ULIHULVFH��TXLQGL��DO�FRPSRQHQWH�VWDQGDUG�GRWDWR�GL�EXOER�VHQVRUH�H��QHL�PRGHOOL�SL��HYROXWL�GL�
XQD�SUHVD�GL�SUHVVLRQH�SHU�OD�FRPSHQVD]LRQH�HVWHUQD��
4XHVWR�RUJDQR�GL�ODPLQD]LRQH��LQ�VHJXLWR�7(9��7KHUPRVWDWLF�([SDQVLRQ�9DOYH���SXU�HVVHQGR�RYYLDPHQWH�
IXQ]LRQDOH�H�JHQHUDOPHQWH�LQ�JUDGR�GL�³UHQGHUH�RSHUDWLYH´�OH�XQLWj�QHOOH�TXDOL�q�LQVWDOODWR��SUHVHQWD�DOFXQH�
FDUDWWHULVWLFKH�FKH�OLPLWDQR�LQ�PROWL�DVSHWWL�OD�YHUVDWLOLWj�GHOO¶LPSLDQWR�H�OH�SHUIRUPDQFH�RWWHQLELOL��
�

2YYLDPHQWH�DOFXQH�FDWHJRULH�GL�LPSLDQWR�VRQR�SL��VHQVLELOL�DJOL�DVSHWWL�VIDYRUHYROL�GHOOD�UHJROD]LRQH�WUDPLWH�7(9��VLD�
SHU�VSHFLILFKH�GL�LPSLDQWR��SDUDPHWUL�RSHUDWLYL�H�R�GLVWULEX]LRQH�GHO�FDULFR�GL�ODYRUR�QHOOH�VWDJLRQL�DQQXDOL��
�

/¶LQQRYD]LRQH����((9�
8QD�VROX]LRQH�DOOD�PDJJLRU�SDUWH��VH�QRQ�DOOD�WRWDOLWj��GL�TXHVWH�ODFXQH�GHOOD�UHJROD]LRQH�FRQ�7(9�q�OD�YDOYROD�GL�
HVSDQVLRQH�HOHWWURQLFD��LQ�VHJXLWR�((9���(OHFWURQLF�([SDQVLRQ�9DOYH���4XHVWR�GLVSRVLWLYR�HOHWWURQLFR�
VHUYRD]LRQDWR��RUPDL�GD�TXDOFKH�DQQR�GLVSRQLELOH�LQ�PRGR�GLIIXVR�QHO�PHUFDWR��ODPLQD�LO�IOXVVR�GL�UHIULJHUDQWH�LQ�
PRGR�YDULDELOH�XWLOL]]DQGR�FRPH�RUJDQL�VHQVRUL��FKH�SHU�OD�7(9�VRQR�OD�SUHVD�GL�SUHVVLRQH�SHU�OD�FRPSHQVD]LRQH�
H�LO�EXOER�VHQVRUH��XQ�VHQVRUH�GL�SUHVVLRQH�HG�XQR�GL�WHPSHUDWXUD��(QWUDPEL�L�VHQVRUL�VRQR�DSSOLFDWL�DOO¶XVFLWD�
GHOO¶HYDSRUDWRUH��OHWWL�HG�HODERUDWL�GD�XQ�FRQWUROORUH�FKH�GHFLGH�LQ�UHDO�WLPH�O¶DSHUWXUD�RWWLPDOH�GHOOD�YDOYROD��
�

7LSL�GL�((9�� ��3URSRU]LRQDOH�

��,PSXOVL�
(VLVWRQR�YDULH�VROX]LRQL�SHU�RWWHQHUH�XQ�IOXVVR�YDULDELOH�GL�UHIULJHUDQWH�H�WXWWH�JHQHUDOPHQWH�RWWHQJRQR�LO�ULVXOWDWR�
YDULDQGR�OD�VXSHUILFLH�GL�SDVVDJJLR�DWWUDYHUVR�XQ�RULILFLR��DOFXQH�YDOYROH�ODYRUDQR�YDULDQGR�OD�FRUVD�GL�XQ�
RWWXUDWRUH�D�VSLOOR�R�GL�IRUPD�GLYHUVD��YDOYROH�SURSRU]LRQDOL���DOWUH�FKLXGRQR�HG�DSURQR�FRPSOHWDPHQWH�O¶RULILFLR�LQ�
LQWHUYDOOL�YDULDELOL�GL�WHPSR��YDOYROH�DG�LPSXOVL�R�D�GXW\�F\FOH���
'D�XQ�SXQWR�GL�YLVWD�VWUHWWDPHQWH�WHRULFR�QRQ�F¶q�GLIIHUHQ]D�QHOO¶XQR�R�QHOO¶DOWUR�WLSR�GL�UHJROD]LRQH�VH�VL�
FRQVLGHUD�XQ�SHULRGR�GL�WHPSR�GL�RVVHUYD]LRQH�VXIILFLHQWHPHQWH�OXQJR��WXWWDYLD�XQD�UHJROD]LRQH�GL�WLSR�
SURSRU]LRQDOH�q�SUHIHULELOH�LQ�WHUPLQL�GL�SUHFLVLRQH�H�UHJROD]LRQH��LQ�TXDQWR�XQD�PRGXOD]LRQH�DG�LPSXOVL�GL�
UHIULJHUDQWH�SXz�FDXVDUH�SUREOHPL�GL�LQVWDELOLWj�H�VFDUVD�HIILFLHQ]D����
�

1HO�GLDJUDPPD�D�VHJXLUH�q�LQGLFDWR�LQ�WHUPLQL�TXDOLWDWLYL�LO�PHWRGR�HG�LO�ULVXOWDWR�GHOOD�PRGXOD]LRQH�SHU�((9�GL�
WLSR�DG�LPSXOVL�H�SURSRU]LRQDOH��
�

Flusso di
refrigerante

EEV proporzionale
(kg/h)

tempo

Flusso di
refrigerante

EEV ad impulsi
(kg/h)

tempo

�
8Q¶DOWUD�QRWHYROH�GLIIHUHQ]D�WUD�YDOYROH�GL�WLSR�SURSRU]LRQDOH�H�3:0�q�OD�QRQ�SURSDJD]LRQH�GL�SXOVD]LRQL�GL�
SUHVVLRQH�VXOOH�OLQHH�GHO�UHIULJHUDQWH��SDUWLFRODUPHQWH�IDVWLGLRVH�VRSUDWWXWWR�LQ�FDVR�GL�OLQH�PROWR�OXQJKH��HV��
VXSHUPHUFDWL��H�SUHVHQ]D�GL�VFDPELDWRUL�GL�FDORUH�OLTXLGR�JDV��/H�SXOVD]LRQL�GL�SUHVVLRQH�SRVVRQR�SRUWDUH�D�
PDOIXQ]LRQDPHQWL�QRQ�WDQWR�QHOOH�((9�VWHVVD�TXDQWR�QHO�VLVWHPD�GL�FRQQHVVLRQL�QHO�VXR�FRPSOHVVR��OLQHD�GHO�
OLTXLGR��GLVWULEXWRUH��HYDSRUDWRUH��VFDPELDWRUH�GL�FDORUH�«���
�

                                                 
��$QFKH�(;9��
���8QD�YDOYROD�D�GXW\�F\FOH�GHWHUPLQD�FRPXQTXH�XQ�IOXVVR�LPSXOVLYR�GL�UHIULJHUDQWH�FKH�VROR�VH�LQWHJUDWR�LQ�XQ�WHPSR�VXIILFLHQWHPHQWH�OXQJR�
JHQHUD�XQ�HIIHWWR�³YDULDELOH´�LQ�PRGR�DOO
LQFLUFD�FRQWLQXR��
�
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((9���$SSOLFD]LRQL�H�FDUDWWHULVWLFKH�

*OL�DUJRPHQWL�FKH�YHUUDQQR�WUDWWDWL�ULJXDUGDQR�HVVHQ]LDOPHQWH�WXWWH�OH�XQLWj�IULJRULIHUH�LQ�JHQHUH��FRPH�OH�SRPSH�
GL�FDORUH�HG�L�UHIULJHUDWRUL�SHU�XVR�FLYLOH�HG�LQGXVWULDOH��L�FRQGL]LRQDWRUL�SHU�VKHOWHU��SHU�FHQWUL�GL�FDOFROR��WHOHIRQLD�
H�SL��LQ�JHQHUDOH�OH�FORVH�FRQWURO�XQLWV���OH�FHOOH�IULJRULIHUH�HG�L�EDQFKL�UHIULJHUDWL�SHU�HVSRVL]LRQH��
�

0D�TXDOL�VRQR�TXLQGL�OH�FDUDWWHULVWLFKH�FKH�UHQGRQR�XQD�((9�GLYHUVD�H�VHPSUH�PLJOLRUH�GL�XQD�7(9"�
&RPSDWLELOLWj�FRQ�RJQL�UHIULJHUDQWH�H�UDQJH�GL�UHJROD]LRQH�PROWR�HVWHVR�
3UHFLVLRQH�GL�PRGXOD]LRQH�GHO�UHIULJHUDQWH�
5HJROD]LRQH�D�PLFURSURFHVVRUH�
�

4XHVWH�WUH�FDUDWWHULVWLFKH�SRWUHEEHUR�VHPEUDUH�D�XQD�SULPD�LPSUHVVLRQH�SRFR�ULOHYDQWL�SHU�JLXVWLILFDUH�LO�
SDVVDJJLR�GD�XQD�UHJROD]LRQH�7(9�DG�XQD�((9��PD�VROR�VH�YDOXWDWH�LQ�PRGR�LQVXIILFLHQWHPHQWH�DSSURIRQGLWR��
VFHQGHQGR�QHO�GHWWDJOLR��VL�QRWD�FKH�PHGLDQWH�XQD�UHJROD]LRQH�HOHWWURQLFD�GHO�IOXVVR�GL�UHIULJHUDQWH�YHQJRQR�
ULVROWL�PROWL�LQFRQYHQLHQWL�GHOOD�UHJROD]LRQH�WUDGL]LRQDOH�H�FKH�YHQJRQR�FRQVHJXLWL�DOWUHWWDQWL�EHQHILFL��
�
�
�

���&RPSDWLELOLWj�FRQ�RJQL�UHIULJHUDQWH�H�UDQJH�GL�UHJROD]LRQH�PROWR�HVWHVR�
�

4XHVWH�FDUDWWHULVWLFKH�OLPLWDQR�GUDVWLFDPHQWH�LO�QXPHUR�GL�PRGHOOL�GL�((9�GD�XWLOL]]DUH�QHOOH�YDULH�XQLWj��
FRQVLGHUDQGR�FKH�O¶HVVHUH�VYLQFRODWH�GDO�WLSR�GL�IOXLGR�H�OD�OXQJD�FRUVD�GHOO¶RWWXUDWRUH�QHL�PRGHOOL�GL�((9�SL��
DYDQ]DWL�FRQVHQWH�XQ�XWLOL]]R�HVWUHPDPHQWH�YHUVDWLOH�GL�TXHVW¶RUJDQR�GL�UHJROD]LRQH��LQ�SDUWLFRODUH��
�

���� 9DQWDJJL�FRQVHJXHQWL�
/RJLVWLFD�

• 1RQ�HVLVWH�GLVWLQ]LRQH�GL�YDOYROH�SHU�WLSR�GL�UHIULJHUDQWH�FRPH�SHU�OH�7(9��2JQL�YDOYROD�GL�HVSDQVLRQH�
HOHWWURQLFD�q�FRPSDWLELOH�FRQ�VYDULDWL�UHIULJHUDQWL�LQ�FRPPHUFLR��,QROWUH��DOFXQH�((9�VRQR�FRPSDWLELOL�
DQFKH�FRQ�UHIULJHUDQWL�PHQR�FRPXQL�RJJLJLRUQR��PD�GL�SURVVLPD�GLIIXVLRQH��FRPH�1+���&2��R�LGURFDUEXUL��

�

→�6HPSOLILFD]LRQH�ORJLVWLFD�SHU�ULGX]LRQH�FRGLFL��PDJD]]LQR��RUGLQL��ULFDPEL������
�

• 8QD�((9�q�XQ�JUDGR�GL�DVVHUYLUH�XQ�UDQJH�PROWR�HOHYDWR�GL�SRWHQ]H�IULJRULIHUH����3HU�PHJOLR�FRPSUHQGHUH�
FRVD�TXHVWR�VLJQLILFKL��EDVWD�FRQVLGHUDUH�XQ�JHQHULFR��FDWDORJR�GL�7(9�SHU�UHQGHUVL�FRQWR�GHO�QXPHUR�GL�
FRUSL��GL�RULILFL�H�GHOOH�UHODWLYH�FRPELQD]LRQL�QHFHVVDULH�D�FRSULUH�XQ¶HVLJXD�JDPPD�GL�SRWHQ]H��

�

• 6HPSOLILFD]LRQH�ORJLVWLFD�SHU�ULGX]LRQH�FRGLFL��PDJD]]LQR��RUGLQL��ULFDPEL�����→�8QLWj�IULJRULIHUH�FKH�
YHQJRQR�QRUPDOPHQWH�GLYLVH�LQ�PRGXOL�GL�GXH�R�SL��FRPSUHVVRUL�SHU�FRQVHQWLUH�XQD�PRGXOD]LRQH�GHOOD�
FDSDFLWj�IULJRULIHUD�SRVVRQR�HVVHUH�QRWHYROPHQWH�VHPSOLILFDWH�XWLOL]]DQGR�XQ�VROR�FRPSUHVVRUH�
�PRGXODQWH���HVVHQGR�OD�((9�LQ�JUDGR�GL�JHVWLUH�XQD�SRWHQ]D�HVWUHPDPHQWH�YDULDELOH�VHQ]D�DOFXQ�
LQFRQYHQLHQWH�QHOOD�TXDOLWj�GHOOD�UHJROD]LRQH��

�

→�,Q�DSSOLFD]LRQL�GL�UHFHQWH�H�DWWXDOH�HVSDQVLRQH�FRPH�OH�XQLWj�DVVHUYLWH�GD�FRPSUHVVRUL�
SDU]LDOL]]DELOL�LQ�PRGR�FRQWLQXR�R�FRPSUHVVRUL�D�JUDGLQL��VLDQR�HVVL�D�YLWH��D�SLVWRQL�R�GL�WLSR�VFUROO���
O¶XWLOL]]R�GL�XQD�7(9�SUHVHQWD�VSHVVR�QRWHYROL�SUREOHPL�GL�SHQGROD]LRQL�DQFKH�GRSR�OD�ULGX]LRQH�GHOOD�
SRWHQ]D�GL�VROR�LO������4XHVWH�SHQGROD]LRQL�ULGXFRQR�QRWHYROPHQWH�OD�TXDOLWj�GHO�VHUYL]LR�GDOO¶XQLWj�
VWHVVD�LQ�WHUPLQL�GL�FRVWDQ]D�GHOOD�UHVD�IULJRULIHUD�H�GL�VDOYDJXDUGLD�GHOOD�YLWD�GHOO¶XQLWj�VWHVVD��

�

                                                 
���$G�HVHPSLR�OD�(�9�PRGHOOR�(�9����FRSUH�HJUHJLDPHQWH�FRPSUHVVRUL�GL�WDJOLD�GD��N:�D���N:�LQ�FRQGL]LRQDPHQWR�FRQ�5����7H ��&�H�
7F ���&���GD��N:�D���N:�LQ�UHIULJHUD]LRQH�FRQ�5����7H ����&�H�7F ���&��H�GD��N:�D��N:�FRQ�5���D��7H ����&�H�7F ���&���
�
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5DQJH�GL�UHJROD]LRQH�
• 8QD�((9�q�LQ�JUDGR�GL�DVVHUYLUH�LO�UDQJH�GL�FRPSUHVVRUL�GL�FXL�VRSUD�QRQ�VROR�QHOOH�UHODWLYH�FRQGL]LRQL�

QRPLQDOL�R�GL�SURJHWWR��PD�LQ�XQ�FDPSR�HVWUHPDPHQWH�HVWHVR�GL�FRQGL]LRQL�RSHUDWLYH��
,O�GLPHQVLRQDPHQWR�GL�XQD�7(9�LQYHFH�q�OHJDWR�LQ�PRGR�PROWR�VWUHWWR�DOO¶XQLWj�GD�VHUYLUH�H�GDOOH�
FRQGL]LRQH�GL�SURJHWWR�QRPLQDOH�GHOOD�VWHVVD��
4XDQGR�JOL�HOHPHQWL�GHOO¶XQLWj�VRQR�GLPHQVLRQDWL�DGHJXDWDPHQWH��VFDPELDWRUL�GL�FDORUH�HFF���OH�
FRQGL]LRQL�GL�ODYRUR�GHOO¶XQLWj�VWHVVD�VRQR�GL�IDWWR�VHQ]D�OLPLWL�H�OD�YDOYROD�QRQ�VRIIUH�GL�VRYUD�VRWWR�
GLPHQVLRQDPHQWR��
�
,O�JUDILFR�VRWWRVWDQWH��ULFDYDWR�XWLOL]]DQGR�XQD�YDOYROD�GHOOD�IDPLJOLD�&DUHO�(�9�FRPH�HVHPSLR��LOOXVWUD�OH�
FDUDWWHULVWLFKH�HG�L�EHQHILFL�VRSUD�GHVFULWWL��6XOOH�DVFLVVH�q�LQGLFDWR�LO� 3�GL�ODYRUR�GHOOD�YDOYROD�GL�
HVSDQVLRQH����6XOOH�RUGLQDWH�q�LQGLFDWR�LO�IOXVVR�GL�UHIULJHUDQWH��5����LQ�NJ�K��TXHVWR�YDORUH�LQGLFD�VLD�OH�
SRUWDWH�PLQLPH�H�PDVVLPH�GHOOD�YDOYROD��OLQHH�URVVH��FKH�OD�UHVD�GHL�FRPSUHVVRUL��SXQWL�GL�GLYHUVR�
FRORUH���

�
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6XO�JUDILFR�VRQR�VWDWH�WUDFFLDWH�OH�UHVH�GL�YDUL�FRPSUHVVRUL��GD���D��N:�LQ�FRQGL]LRQL�QRPLQDOL�SHU�LO�
FRQGL]LRQDPHQWR�����L�SXQWL�GL�GLPHQVLRQH�PDJJLRUH�UDSSUHVHQWDQR�OH�FRQGL]LRQL�QRPLQDOL��
'DO�GLDJUDPPD�VL�QRWD�HYLGHQWHPHQWH�FKH�OD�YDOYROD�HVDPLQDWD��&DUHO�(�9�����q�LQ�JUDGR�GL�JHVWLUH�L�
FRPSUHVVRUL�HVDPLQDWL�YLUWXDOPHQWH�LQ�RJQL�FRQGL]LRQH�RSHUDWLYD��
/H�FRQVLGHUD]LRQL�IDWWH�RYYLDPHQWH�VRQR�HVWHQGLELOL�DQFKH�DG�DOWUH�((9�D�FRQGL]LRQH�FKH�LO�UDQJH�GL�
UHJROD]LRQH�VLD�HIIHWWLYDPHQWH�FRVu�HVWHVR�FRPH�TXHOOR�SRVVLELOH�FRQ�XQD�&DUHO�(�9��

→�1HVVXQ�LQFRQYHQLHQWH�SHU�]RQH�FOLPDWLFKH��WHPSHUDWXUH�GL�HVHUFL]LR��YDULD]LRQH�VHW�SRLQW�
GL�ODYRUR������
�
→�$SSOLFD]LRQL�SDUWLFRODUL��FRPH�TXHOOH�QHOO¶LQGXVWULD�DOLPHQWDUH��HVLJRQR�O¶XWLOL]]R�GL�XQLWj�IULJRULIHUH�
LQ�VLWXD]LRQL�RSHUDWLYH�QRWHYROPHQWH�GLIIHUHQWL�WUD�GL�ORUR��VSHVVR�SHU�GLYHUVH�FRQGL]LRQL�GHOOD�
WHPSHUDWXUD�GL�HYDSRUD]LRQH��8QD�UHJROD]LRQH�WUDPLWH�7(9�FRPSRUWD�QHFHVVDULDPHQWH�OD�
GXSOLFD]LRQH�GHO�FLUFXLWR�IULJRULIHUR�PHQWH�OD�WHFQRORJLD�((9�ULGXFH�GUDVWLFDPHQWH�OD�FRPSOHVVLWj�HG�LO�
FRVWR�GHOO¶LPSLDQWR�SRWHQGR�ODYRUDUH�HJUHJLDPHQWH�LQ�WXWWR�LO�FDPSR�GL�ODYRUR�SUHYLVWR���

�

                                                 
���,Q�SUDWLFD�LO�YDORUH�GHOOD�SUHVVLRQH�GL�FRQGHQVD]LRQH�PHQR�TXHOOR�GHOOD�SUHVVLRQH�GL�HYDSRUD]LRQH�HVSUHVVH�LQ�EDU��
���/H�FRQVLGHUD]LRQL�IDWWH�YDOJRQR�FRPXQTXH�SHU�DSSOLFD]LRQL�LQ�UHIULJHUD]LRQH��
�
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5LVSDUPLR�HQHUJHWLFR�
• 8Q�VRWWRFDVR�GHO�SXQWR�SUHFHGHQWH�FKH�PHULWD�XQD�QRWD�SDUWLFRODUH�q�O¶HVHUFL]LR�GHOO¶XQLWj�D�SUHVVLRQL�GL�

FRQGHQVD]LRQL�QRWHYROPHQWH�EDVVH��GL�IDWWR�JOL�XQLFL�OLPLWL�FRQ�XQD�((9�VRQR�LO�∆3�PLQLPR�FRPSDWLELOH�FRQ�
LQ�FRPSUHVVRUH�XWLOL]]DWR�H�OD�WHPSHUDWXUD�HVWHUQD��
&RPH�ULSRUWDWR�VRSUD��XQD�7(9�QRUPDOPHQWH�SXz�ODYRUDUH�LQ�XQ�LQWRUQR�PROWR�ULVWUHWWR�GHL�VXRL�YDORUL�
QRPLQDOL�H�FRQ�HVVD�QRQ�q�SRVVLELOH�VIUXWWDUH�OH�EDVVH�WHPSHUDWXUH�HVWHUQH�SHU�DXPHQWDUH�O¶HIILFLHQ]D�
GHOO¶XQLWj�IULJRULIHUD��

�
→�&RQ�OD�((9�q�SRVVLELOH�RWWHQHUH�QRWHYROL�ULVSDUPL�HQHUJHWLFL�SHU�O¶DXPHQWR�GL�UHVD�PHGLD�
DQQXDOH�GHO�FRPSUHVVRUH��DQFKH�GHO���������Ê�LQIDWWL�SUHYHGLELOH�XQ�DXPHQWR�GL�HIILFLHQ]D�QHOO¶RUGLQH�
GHO����SHU�RJQL��&�GL�WHPSHUDWXUD�GL�FRQGHQVD]LRQH�LQ�PHQR��4XHVWR�SHUFKp�LO�FRPSUHVVRUH�SLORWDWR�
DG�21�2))�ULGXFH�LO�WHPSR�GL�21��PHQWUH�TXHOOR�SDU]LDOL]]DWR�R�LQ�UHJROD]LRQH�DG�LQYHUWHU�DVVXPH�XQ�
UHJLPH�GL�IXQ]LRQDPHQWR�PLQRUH�D�SDULWj�GL�UHVD��

�
0HULWDQR�XQD�ULOHYR�SDUWLFRODUH�JOL�XWLOL]]L�GHOOD�WHFQRORJLD�((9�LQ�XQLWj�IULJRULIHUH�GL�WLSR�WHFQRORJLFR�
�UDIIUHGGDPHQWR�VWDPSL��FORVH�FRQWUROV������H�LQ�VXSHUPHUFDWL�R�FRPXQTXH�JUDQGL�YROXPL�
UHIULJHUDWL�GL�VWRFFDJJLR�GL�GHUUDWH�DOLPHQWDUL��SHU�TXHVWH�FDWHJRULH�L�ULVSDUPL�HQHUJHWLFL�RWWHQLELOL�VRQR�
YHUDPHQWH�QRWHYROL�H�GL�VLFXUR�LQWHUHVVH�SHU�O¶XWHQWH�ILQDOH��PD�DQFKH�SHU�LO�FRVWUXWWRUH�R�2(0�LQ�JUDGR�GL�
SURSRUUH�XQD�VROX]LRQH�DOWDPHQWH�LQQRYDWLYD��
$�WLWROR�GL�HVHPSLR�VL�ULSRUWD�LO�SURILOR�FOLPDWLFR�GL�YDULH�FLWWj�HXURSHH��L�SHULRGL�FKH�FRQVHQWRQR�
WHPSHUDWXUH�GL�FRQGHQVD]LRQH�SDUWLFRODUPHQWH�EDVVH�VRQR�DEEDVWDQ]D�HVWHVL�DQFKH�LQ�FLWWj�
WUDGL]LRQDOPHQWH�FRQVLGHUDWH�FRPH�WHPSHUDWH��TXHVWR�D�FRQIHUPD�FKH�LO�ULVSDUPLR�RWWHQLELOH�FRQ�OD�
WHFQRORJLD�GL�UHJROD]LRQH��DG�((9�q�FRPXQTXH�VSHVVR�ULOHYDQWH��

�
 Profili Climatici 

�
 Mese 

�

                                                 
���8Q�ULVSDUPLR�GHO�����q�XQD�VWLPD�YHURVLPLOH�SHU�XQLWj�GL�FRQGL]LRQDPHQWR�H�UHIULJHUD]LRQH�LQ�IXQ]LRQH�WXWWR�O¶DQQR�LQ�UHJLPL�FOLPDWLFL�
WHPSHUDWL��3HU�XQLWj�LQ�IXQ]LRQDPHQWR�VWDJLRQDOH��SHU�HV��FKLOOHU�SHU�XVR�FLYLOH��LO�ULVSDUPLR�q�LQIHULRUH�PD�FRPXQTXH�VLFXUDPHQWH�LQWHUHVVDQWH��
�

°C 
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���3UHFLVLRQH�GL�PRGXOD]LRQH�GHO�UHIULJHUDQWH�
�

/D�FDUDWWHULVWLFD�PHFFDQLFD�GHOOD�((9�GL�FRQVHQWLUH�XQ¶DPSLD�JDPPD�GL�UHJROD]LRQH��QHL�PRGHOOL�PLJOLRUL�GL�WLSR�
SURSRU]LRQDOH���q�GRYXWD�DOOD�OXQJD�FRUVD�GHOO¶XJHOOR�GL�UHJROD]LRQH�FKH�SXz�DUULYDUH�DOOD�GHFLQD�GL�PLOOLPHWUL�HG�
ROWUH��VL�SDUOD�TXLQGL�GL�XQD�UHJROD]LRQH�PROWR�SL��SUHFLVD�DQFKH�GHOOD�PLJOLRUH�GHOOH�WUDGL]LRQDOL�7(9��
/D�UHJROD]LRQH�GHO�IOXVVR�GL�UHIULJHUDQWH�QRQ�SXz�FKH�WUDUUH�EHQHILFLR�GD�TXHVWD�QRWHYROH�ULVROX]LRQH�H�SUHFLVLRQH��
LQ�WXWWL�JOL�LPSLDQWL�IULJRULIHUL��VLD�QHO�PHUFDWR�GHO�FRQGL]LRQDPHQWR�FKH�LQ�TXHOOR�GHOOD�UHIULJHUD]LRQH��
O¶RWWHQLPHQWR�GL�XQD�UHJROD]LRQH�GHO�VXUULVFDOGDPHQWR���SL��VWDELOH�H��TXDQGR�RSSRUWXQR��DG�XQ�YDORUH�SL��EDVVR�
ULVSHWWR�DOO¶XWLOL]]R�GL�XQD�7(9��q�VHQ]¶RPEUD�GL�GXEELR�XQ�YDQWDJJLR��
�
8Q�PHULWR�D�SDUWH�VSHWWD�DOOH�YDOYROH�GL�WLSR�ELGLUH]LRQDOH��LQ�JUDGR�GL�IRUQLUH�LQ�HQWUDPEL�L�YHUVL�GL�IXQ]LRQDPHQWR�
XQ�SRUWDWD�GL�UHIULJHUDQWH�FRQ�FDUDWWHULVWLFD�OLQHDUH�ULVSHWWR�DOO¶DSHUWXUD��GL�VHJXLWR�VL�ULSRUWD�LO�GLDJUDPPD�
VSHULPHQWDOH�ULFDYDWR�GD�XQ�SURYD�GL�SRUWDWD�GL�XQD�((9�&DUHO�GL�WLSR�(�9�����
�

�
�
5LVXOWD�HYLGHQWH�OD�TXDVL�SHUIHWWD�OLQHDULWj�GHOOD�SRUWDWD�FRQ�O¶DSHUWXUD�VLD�DG�DOWL�FKH�EDVVL�YDORUL�GHOOD�VWHVVD��
�
$QDOL]]DQGR�QHO�GHWWDJOLR�OH�SRVVLELOLWj�RIIHUWH�GD�XQD�SUHFLVD�PRGXOD]LRQH�GHO�UHIULJHUDQWH�SHU�OD�UHJROD]LRQH�GHO�
VXUULVFDOGDPHQWR��VL�ULSRUWDQR�JOL�DVSHWWL�SL��VDOLHQWL�GL�VHJXLWR��
�

���� 9DQWDJJL�FRQVHJXHQWL�
6XUULVFDOGDPHQWR�VWDELOH��6+��

• /D�UHJROD]LRQH�GHO�VXUULVFDOGDPHQWR�RWWHQLELOH�FRQ�XQD�((9�q�QHOOD�PDJJLRU�SDUWH�GHL�FDVL�SL��VWDELOH�H�
FRQWUROODWD�FKH�QRQ�FRQ�XQD�7(9��LO�VHW�SRLQW�YLHQH�PDQWHQXWR�DO�YDULDUH�GHOOH�FRQGL]LRQL�GL�ODYRUR��GHOOD�
VWDJLRQH�H�GHO�UHJLPH�GHOO¶XQLWj�IULJRULIHUD���

�
→�5HVD�IULJRULIHUD�GHOO¶XQLWj�FRVWDQWH�H�FRQ�UDSLGD�VWDELOL]]D]LRQH�GRSR�O¶DYYLR��1HVVXQD�QHFHVVLWj�GL�
ULWDUDUH�LO�VHW�SRLQW�GL�ODYRUR�DO�YDULDUH�GHOOH�FRQGL]LRQL�DO�FRQWRUQR��
��

 

                                                 
���6XUULVFDOGDPHQWR�q�OD�GLIIHUHQ]D�WUD�OD�WHPSHUDWXUD�WHUPRPHWULFD�H�TXHOOD�PDQRPHWULFD�LQ�XVFLWD�GDOO¶HYDSRUDWRUH��
�
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6XUULVFDOGDPHQWR�EDVVR��6+��
• 2OWUH�DOOD�VWDELOLWj��q�SRVVLELOH�FRQWDUH�VX�XQD�ULGX]LRQH�GHO�VXUULVFDOGDPHQWR�ULGXFHQGRQH�LO�VHW�SRLQW�DO�

YDORUH�GHVLGHUDWR��TXHVWD�SRVVLELOLWj�GHOOD�UHJROD]LRQH�FRQ�((9�QRQ�SRUWD�FRQ�Vp�LO�SHULFROR�GL�
SHQGROD]LRQL��R�KXQWLQJ��WLSLFR�GL�XQD�7(9��
�
1HO�JUDILFR�VRWWR�ULSRUWDWR�VL�QRWD�O¶HIIHWWR�GL�XQR�VZLWFK�´D�FDOGR´�WUD�LO�IXQ]LRQDPHQWR�GL�XQ¶XQLWj�FKLOOHU�
FRQ�7(9�D�((9��O¶DEEDVVDPHQWR�GHO�YDORUH�PHGLR�GHO�VXUULVFDOGDPHQWR�H�OD�VWDELOLWj�GHOOR�VWHVVR�H�GHOOH�
UHVVLRQL�GL�ODYRUR�VRQR�SDOHVL��
�

�
�

→�/D�ULGX]LRQH�GHO�VHW�SRLQW�GHO�VXUULVFDOGDPHQWR�KD�VSHVVR�FRPH�FRQVHJXHQ]D�O¶DXPHQWR�GHOOD�UHVD�
IULJRULIHUD�GHOO¶XQLWj�SHU�LO�FRQVHJXHQWH�DXPHQWR�GHOOD�SUHVVLRQH�GL�HYDSRUD]LRQH�H�SHU�LO�PLJOLRUH�
VIUXWWDPHQWR�GHOOD�VXSHUILFLH�GL�VFDPELR�GHOO¶HYDSRUDWRUH�����

�

%LGLUH]LRQDOL�
• 1HO�FDVR�VL�XWLOL]]L�XQD�((9�ELGLUH]LRQDOH���FRPH�OD�(�9�&DUHO��LQ�XQD�SRPSD�GL�FDORUH�UHYHUVLELOH�q�

SRVVLELOH�LQVWDOODUH�XQD�VROD�YDOYROD�GL�HVSDQVLRQH�((9�DO�SRVWR�GHOOH�GXH�7(9�QHOOD�VROX]LRQH�WUDGL]LRQDOH��
�

→,O�FDVR�GHOOD�SRPSD�GL�FDORUH�UHYHUVLELOH�q�SDUWLFRODUPHQWH�LQGLFDWR�SHU�O¶XWLOL]]R�GL�XQD�((9��LQ�
TXDQWR��ROWUH�DL�YDQWDJJL�FRPXQL�D�WXWWH�OH�DSSOLFD]LRQL�HG�DL�UHODWLYL�EHQHILFL�HFRQRPLFL�H�WHFQLFL��q�
SRVVLELOH�XQD�ULGX]LRQH�GHL�FRVWL�GL�LPSLDQWR�VLD�SHU�O¶DVVHQ]D�GL�XQD�VHFRQGD�YDOYROD�FKH�SHU�OD�
VHPSOLILFD]LRQH�GHO�FLUFXLWR�GHO�UHIULJHUDQWH��
�

T P

�

                                                 
���,O�YDORUH�GL�TXHVWR�DXPHQWR�q�SHUFHQWXDOPHQWH�QRQ�ULOHYDQWH�TXDQGR�LQ�VHW�SRLQW�q�LQIHULRUH�D���&�HG�q�TXLQGL�SUHIHULELOH��VDOYR�FDVL�SDUWLFRODUL��
LPSRVWDUH�XQ�VHW�SRLQW�VXSHULRUH�DL���&�SULYLOHJLDQGR�XQD�UHJROD]LRQH�FRPXQTXH�SL��VWDELOH��
�
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����5HJROD]LRQH�D�PLFURSURFHVVRUH�
,O�IDWWR�FKH�XQD�YDOYROD�GL�HVSDQVLRQH�HOHWWURQLFD�VLD�SLORWDWD�GD�XQ�PLFURSURFHVVRUH�FKH�IXQJH�VLD�GD�JHQHUDWRUH�
GHOOD�VHTXHQ]D�GHL�SDVVL��R�VWHS��GD�HVHJXLUH�FKH�GD�LQWHOOLJHQ]D�FKH�GHFLGH�LO�IDEELVRJQR�DWWXDOH�GL�UHIULJHUDQWH�
DOO¶HYDSRUDWRUH��SRWUHEEH�VHPEUDUH�XQD�FRQVLGHUD]LRQH�RYYLD�HG�LQWULQVHFD�DO�IDWWR�FKH�OD�YDOYROD�LQ�TXHVWLRQH�q��
DSSXQWR��HOHWWURQLFD��
,Q�UHDOWj��OH�SRVVLELOLWj�RIIHUWH�GDO�IDWWR�FKH�OD�((9�VL�SRVL]LRQD�VROR�HG�HVFOXVLYDPHQWH�GRYH�YLHQH�GHFLVR�GDO�
FRQWUROOR�YDQQR�EHQ�DO�GL�Oj�GHOOD�VHPSOLFH�UHJROD]LRQH�GHO�VXUULVFDOGDPHQWR�FRPH�RIIHUWR�GDOOD�WHFQRORJLD�
WUDGL]LRQDOH�D�7(9��LQ�TXHVWL�WHUPLQL�OD�IUDVH�VRSUD�DQGUHEEH�FRUUHWWD�FRQ�³����LQWHOOLJHQ]D�FKH�GHFLGH�LO�IDEELVRJQR�
DWWXDOH�H�RSSRUWXQR�GL�UHIULJHUDQWH����´��
4XHVWR�D�VLJQLILFDUH�FKH�QRQ�q�GHWWR�FKH�OLPLWDUVL�DOO¶XWLOL]]R�GHO�VROR�YDORUH�GHO�VXUULVFDOGDPHQWR�FRPH�VHJQDOH�GL�
UHJROD]LRQH�VLD�OD�VFHOWD�PLJOLRUH��URXWLQH�GL�FRQWUROOR��TXDOL�023��0D[LPXP�2SHUDWLQJ�3UHVVXUH��H�/23��/RZHVW�
2SHUDWLQJ�3UHVVXUH���VRQR�OH�SULPH�FXL�VL�SRWUHEEH�SHQVDUH��PD�DOWUH�DQFRUD�VRQR�SRVVLELOL�FRQ�XQ�FRQWUROOR�D�
PLFURSURFHVVRUH��,Q�RJQL�FDVR�DQFKH�OH�VWHVVH�VRQR�QRWHYROPHQWH�PLJOLRUDELOL�FRQ�XQD�((9�ULVSHWWR�D�TXHOOH�
RWWHQLELOL�FRQ�XQD�7(9��,QROWUH��OD�SRVVLELOLWj�GL�LPSRUUH�DOOD�((9�XQD�SRVL]LRQH�GHVLGHUDWD�ODVFLD�DSHUWD�OD�SRVVLELOLWj�
D�PROWHSOLFL�XWLOL]]L�GHOOD�WHFQRORJLD�TXL�GHVFULWWD��FXVWRPL]]DWL�D�SLDFHUH�D�VHFRQGD�GHOOH�HVLJHQ]H�WHFQLFKH�GHO�FDVR��
GRSSLR�VHW�SRLQW��SDUWLFRODUL�SURFHGXUH�GL�DYYLR�R�GL�DUUHVWR��VLWXD]LRQL�VSHFLILFKH�FRPH�HYDSRUDWRUL�DOODJDWL��HFF��
'L�IDWWR�QRQ�HVLVWH�OLPLWH�DOOH�SRVVLELOL�HYROX]LRQL�GHO�6:�GL�UHJROD]LRQH��
6L�ULSRUWDQR�GL�VHJXLWR�OH�FDUDWWHULVWLFKH�UHODWLYH�DO�VRIWZDUH�GL�UHJROD]LRQH�LPSOHPHQWDWR�QHL�FRQWUROOL�&DUHO�GL�
XOWLPD�JHQHUD]LRQH��GLVSRQLELOL�SHU�LO�PHUFDWR�GHOOD�UHIULJHUD]LRQH�H�GHO�FRQGL]LRQDPHQWR�LQ�YHUVLRQH�VLVWHPLFD�
DYDQ]DWD��S/$1�H�UHWL�ORFDOH���VWDQG�DORQH�H�EXLOW�LQ��
�

���� 9DQWDJJL�FRQVHJXHQWL�
023��0D[LPXP�2SHUDWLQJ�3UHVVXUH��

• /D�IXQ]LRQH�GL�023�OLPLWD�YHUVR�O¶DOWR�OD�SUHVVLRQH�GL�HYDSRUD]LRQH��LO�FXL�YDORUH�q�GLVSRQLELOH�WUDPLWH�OD�
VRQGD�GL�SUHVVLRQH�OHWWD�GLUHWWDPHQWH�GDOO¶(9�'ULYHU�SHU�LO�FDOFROR�GHO�VXUULVFDOGDPHQWR��/D�URXWLQH�GL�
UHJROD]LRQH�q�FRQILJXUDELOH�LQ�WHUPLQL�GL�VRJOLD�H�GL�JXDGDJQR�R�HQHUJLD�GL�LQWHUYHQWR�H�PDQWLHQH�OD�
SUHVVLRQH�DO�GL�VRWWR�R�SDUL�DO�YDORUH�LPSRVWDWR�QHOO¶DSSRVLWR�SDUDPHWUR�LQ�PRGR�SUHFLVR�H�VWDELOH��FRPH�VL�
QRWD�QHO�GLDJUDPPD�VHJXHQWH��

�
�

�
�

/¶D]LRQH�WLSLFD�GL�TXHVWR�FRQWUROOR�VL�PDQLIHVWD�FRQ�XQD�FKLXVXUD�SURJUHVVLYD�GHOOD�YDOYROD�GL�HVSDQVLRQH��
LQ�PRGR�GD�FRQWHQHUH�OD�SUHVVLRQH�GL�HYDSRUD]LRQH��TXHVWR�FRPSRUWD�LQ�PDQLHUD�LQWULQVHFD�XQ�DXPHQWR�
GHO�VXUULVFDOGDPHQWR�H�GHOOD�WHPSHUDWXUD�GHO�JDV�LQ�XVFLWD�GHOO¶HYDSRUDWRUH��R�WHPSHUDWXUD�GHO�JDV�
VXUULVFDOGDWR�R�LQ�DVSLUD]LRQH���
�

8Q¶D]LRQH�LQFRQWUROODWD�SRWUHEEH�SRUWDUH�D�YDORUL�SHULFRORVL�SHU�OD�VDOYDJXDUGLD�GHO�FRPSUHVVRUH�H�SHU�
TXHVWR�PRWLYR�LO�FRQWUROOR�DQGUHEEH�GRWDWR�GL�XQ�OLPLWH�DO�YDORUH�PDVVLPR�UDJJLXQJLELOH�GDO�JDV�
VXUULVFDOGDWR��TXHVWD�IXQ]LRQH�q�VWDWD�LPSOHPHQWDWD�QHJOL�DOJRULWPL�GL�UHJROD]LRQH�&DUHO�SHU�XQD�
IXQ]LRQDOLWj�HG�XQD�VLFXUH]]D�VHQ]D�SUHFHGHQWL��

�

→�3DUWHQ]H�D�FDULFR�HOHYDWR�DOO¶HYDSRUD]LRQH�LQ�WRWDOH�VLFXUH]]D�SHU�LO�FRPSUHVVRUH��YHQJRQR�HYLWDWH�
SHULFRORVL�YDORUL�HOHYDWL�QHOOD�SUHVVLRQH�GL�HYDSRUD]LRQH��
�

→�5HJROD]LRQH�³PRUELGD´�H�SUHFLVD�GHOOD�SUHVVLRQH�GL�HYDSRUD]LRQH��VHQ]D�JUDGLQL�R�GLVFRQWLQXLWj��
�
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/23��/RZHVW�2SHUDWLQJ�3UHVVXUH��
• $QDORJDPHQWH�DOOD�IXQ]LRQH�GL�023��LO�/23�PDQWLHQH�OD�SUHVVLRQH�GL�HYDSRUD]LRQH�DO�GL�VRSUD�GL�XQD�

VRJOLD�LPSRVWDELOH�FRQ�XQ�JXDGDJQR�LPSRVWDELOH��VH�XQ�WUDQVLWRULR�GHOOH�FRQGL]LRQL�RSHUDWLYH�R�XQ�VHW�
SRLQW�GHO�VXUULVFDOGDPHQWR�HFFHVVLYR�R�TXDOXQTXH�DOWUR�IHQRPHQR�SRUWDVVHUR�OD�SUHVVLRQH�D�YDORUL�ULWHQXWL�
HFFHVVLYDPHQWH�EDVVL��OD�URXWLQH�DJLVFH�DSUHQGR�LQ�PRGR�SURJUHVVLYR�H�ILQHPHQWH�FRQWUROODWR�OD�YDOYROD�GL�
HVSDQVLRQH��
�

7XWWDYLD�TXHVWR�FRQWUROOR�QRQ�q�GD�LQWHQGHUVL�FRPH�³GL�UHJROD]LRQH´�LQ�VHQVR�VWUHWWR��VL�WUDWWD�
HVVHQ]LDOPHQWH�GL�XQD�JHVWLRQH�GL�VWDWL�GL�WUDQVLWRULR��
,QROWUH��HVVHQGR�DSSXQWR�O¶D]LRQH�LQ�GLUH]LRQH�GL�DSHUWXUD�HVLVWHUHEEH�LQ�FDVR�GL�DVVHQ]D�GL�OLPLWD]LRQH�OD�
SRVVLELOLWj�GL�UDJJLXQJHUH�DSHUWXUH�HFFHVVLYH�H�SUHJLXGLFDUH�LQ�WDO�PRGR�FRQ�ULWRUQL�GL�OLTXLGR�OD�VLFXUH]]D�
GHO�FRPSUHVVRUH��OD�URXWLQH�GL�/23�q�VWDWD�TXLQGL�GRWDWD�GL�XQD�VLFXUH]]D�LQWULQVHFD�FKH�SUHYLHQH�
O¶DSHUWXUD�LQ�FDVR�GL�YDORUL�WURSSR�EDVVL�GHO�VXUULVFDOGDPHQWR��

�
+L7FRQG�

• /D�VSHFLDOH�IXQ]LRQH�GL�+L7FRQG��EUHYHWWDWD�GD�&DUHO��FRQVHQWH�GL�VXSSOLUH�D�WHPSRUDQHL�DXPHQWL�GHOOD�
SUHVVLRQH�WHPSHUDWXUD�GL�FRQGHQVD]LRQH�WUDPLWH�OD�OLPLWD]LRQH�GHOOD�SRWHQ]LDOLWj�GHO�FRPSUHVVRUH�D�
PH]]R�((9��
�

,Q�SUDWLFD��TXHOOR�FKH�YLHQH�UHDOL]]DWD�q�XQD�FKLXVXUD�FRQWUROODWD�GHOOD�YDOYROD�GL�HVSDQVLRQH�SHU�RWWHQHUH�
XQD�ULGX]LRQH�GHO�IOXVVR�GL�UHIULJHUDQWH��TXHVWR�SRUWD�DG�XQD�ULGX]LRQH�GHOOD�UHVD�IULJRULIHUD�
DOO¶HYDSRUDWRUH��GHO�FDORUH�GD�VPDOWLUH�DO�FRQGHQVDWRUH�HG�XQD�FRQVHJXHQWH�ULGX]LRQH�GHOOD�WHPSHUDWXUD�
GL�FRQGHQVD]LRQH��

�

→�/H�XQLWj�GL�FRQGL]LRQDPHQWR�WHFQRORJLFR��DG�HVHPSLR�GL�WLSR�VKHOWHU��VRQR�VSHVVR�GRSSLH�SHU�
HYLWDUH�O¶DVVHQ]D�GL�VHUYL]LR�LQ�FDVR�GL�EORFFR�GL�XQD�GHOOH�GXH��LQ�FDVR�GL�HOHYDWH�WHPSHUDWXUH�HVWHUQH�
q�SRVVLELOH�FKH�HQWUDPEH�OH�XQLWj�VLDQR�GHVWLQDWH�DG�HQWUDUH�LQ�SURWH]LRQH�SHU�LQWHUYHQWR�GHO�
SUHVVRVWDWR�GL�DOWD�SUHVVLRQH��&RQ�O¶XWLOL]]R�GHOOD�URXWLQH�GL�+L7FRQG�q�SRVVLELOH�HYLWDUH�TXHVWR�
LQFRQYHQLHQWH��DVVLFXUDQGR�XQ�VHUYL]LR�FRQWLQXDWLYR��
�

→�4XDQWR�GHWWR�VRSUD�YDOH�LQROWUH�DQFKH�SHU�DOWUH�DSSOLFD]LRQL��SDUWLFRODUPHQWH�TXHOOH�FKH�QRQ�KDQQR�
DOWUR�PRGR�SHU�ULGXUUH�OD�SRWHQ]D�IULJRULIHUD��FRPH�FRQ�OD�SDU]LDOL]]D]LRQH�SHU�FRPSUHVVRUL�D�YLWH��
LQYHUWHU�HG�DOWUR�DQFRUD��
�

/RZ�QRLVH�
• 8QD�SDUWLFRODUH�PRGDOLWj�GL�IXQ]LRQDPHQWR�GHOOH�YDOYROH�GL�HVSDQVLRQH�HOHWWURQLFKH�FRQVLVWH�QHOOD�

SRVVLELOLWj�GL�IXQ]LRQDUH�VRWWRDOLPHQWDQGR�LQ�PRGR�YROXWR�LO�FLUFXLWR�HYDSRUDQWH�H�GL�FRQVHJXHQ]D�LO�
FRPSUHVVRUH��
�

4XHVWR�SRUWD��FRPH�YLVWR�QHO�IXQ]LRQDPHQWR�GHOOD�URXWLQH�+L7FRQG��DG�XQ�ULGRWWR�FDULFR�WHUPLFR�GD�
VPDOWLUH�DO�FRQGHQVDWRUH�FKH�SXz�GL�FRQVHJXHQ]D�IXQ]LRQDUH�FRQ�L�UHODWLYL�YHQWLODWRUL�D�EDVVD�YHORFLWj�H�
TXLQGL�ULGRWWD�UXPRURVLWj��TXHVWD�FRQVLGHUD]LRQH��DVVRFLDWD�DO�IDWWR�FKH�OH�WHPSHUDWXUH�HVWHUQH�QRWWXUQH�
VRQR�VSHVVR�LQIHULRUL�D�TXHOOH�GLXUQH��SRUWD�DG�XQD�HVWHVD�DSSOLFDELOLWj�GL�TXHVWD�IXQ]LRQH�QHL�FDVL�LQ�FXL�
VXVVLVWDQR�SUREOHPL�GL�UXPRURVLWj�QHL�SUHVVL�GHOO¶XQLWj��
,QIDWWL��QHOOD�PDJJLRU�SDUWH�GHL�FDVL�XQD�EDVVD�WHPSHUDWXUD�HVWHUQD�SRUWD�DG�XQ�ULGRWWR�IDEELVRJQR�
IULJRULIHUR��DG�HVHPSLR�SHU�DVVHQ]D�GL�LUUDJJLDPHQWR��H�TXLQGL�XQD�ULGX]LRQH�GHOOD�SRWHQ]D�IULJRULIHUD�
FRPH�VRSUD�ULSRUWDWR�QRQ�FUHD�SUREOHPL�GL�GLVVHUYL]LR��
�

2YYLDPHQWH�TXDQGR�VL�RSHUD�LQ�TXHVWD�PRGDOLWj�QRQ�q�DVVRFLDWR�XQ�ULGRWWR�FRQVXPR�HQHUJHWLFR��OD�
WHFQRORJLD�DG�((9�FRQVHQWH�GL�³SLORWDUH´�D�SLDFHUH�LO�UHJLPH�GL�IXQ]LRQDPHQWR�GHOOH�XQLWj�IULJRULIHUH�H�
O¶XWHQWH�FKH�SURSHQGH�SHU�XQ�IXQ]LRQDPHQWR�/RZ�1RLVH�LQ�UHJLPH�QRWWXUQR�q�SUREDELOPHQWH�SL��VHQVLELOH�
DO�UXPRUH�FKH�QRQ�DOO¶DOWD�HIILFLHQ]D�RWWHQLELOH�QHOOH�VWHVVH�FRQGL]LRQL��

�

→�7XWWH�OH�XQLWj�IULJRULIHUH�SRVVRQR�XWLOL]]DUH�TXHVWD�IXQ]LRQH�PD�DSSOLFD]LRQL�FRPH�XQLWj�GL�
FRQGL]LRQDPHQWR�SHU�FHQWUDOL�WHOHIRQLFKH��SRQWL�UDGLR�*60�R�8076��HFF��VRQR�SDUWLFRODUPHQWH�IDYRULWH�
GD�TXHVWD�SRVVLELOLWj�SHU�O¶XVXDOH�YLFLQDQ]D�D�FHQWUL�DELWDWL��

�
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�

�

'LH�WUDGLWLRQHOOH�/|VXQJ����7(9�

$OOH�.�KODQODJHQ�I�U�GLH�.OLPD��RGHU�.lOWHWHFKQLN�EHQXW]HQ�DOOJHPHLQ�DOV�([SDQVLRQVYRUULFKWXQJ�GDV�WUDGLWLRQHOOH�
WKHUPRVWDWLVFKH�([SDQVLRQVYHQWLO��GDV�VWDQGDUGPl�LJ�DXV�GHU�)�KOHUNXJHO���XQG�LQ�IRUWVFKULWWOLFKHUHQ�0RGHOOHQ����
DXV�HLQHP�'UXFNDEQHKPHU�I�U�GLH�H[WHUQH�.RPSHQVDWLRQ�EHVWHKW��
'LHVHV�'URVVHORUJDQ��LQ�GHU�)ROJH�7(9��7KHUPRVWDWLF�([SDQVLRQ�9DOYH��JHQDQQW��VFKUlQNW�WURW]�VHLQHU�
)XQNWLRQVW�FKWLJNHLW�XQG�2SHUDWLYLWlW�GLH�.�KODQODJH�LQ�)OH[LELOLWlW�XQG�/HLVWXQJHQ�HLQ��
�

1DW�UOLFK�ZLUNHQ�HLQLJH�$QODJHQW\SHQ�HPSILQGOLFKHU�DXI�GLH�1DFKWHLOH�GHU�7(9�5HJHOXQJ��ZDV�DXI�GLH�WHFKQLVFKHQ�
'DWHQ�GHU�$QODJH�VHOEVW��GLH�%HWULHEVSDUDPHWHU�XQG�RGHU�GLH�3DUDPHWHU�I�U�GLH�VDLVRQDOH�9HUWHLOXQJ�GHU�
$UEHLWVODVW�]XU�FN]XI�KUHQ�LVW��
�

'LH�LQQRYDWLYH�/|VXQJ����((9�
'LH�1DFKWHLOH�GHU�7(9�5HJHOXQJ�ZHUGHQ�]XP�*UR�WHLO���ZHQQ�QLFKW�]XU�*lQ]H���PLW�GHP�HOHNWURQLVFKHQ�
([SDQVLRQVYHQWLO�DXIJHKREHQ��GDV�LQ�GHU�)ROJH�((9����(OHFWURQLF�([SDQVLRQ�9DOYH��JHQDQQW�ZLUG��'LHVH�
HOHNWURQLVFKH�9RUULFKWXQJ��GLH�QXQPHKU�VHLW�HLQLJHQ�-DKUHQ�DP�0DUNW�HUKlOWOLFK�LVW��UHJHOW�GHQ�.lOWHPLWWHOIOXVV�DXI�
YDULDEOH�:HLVH�PLW�HLQHP�'UXFN��XQG�HLQHP�7HPSHUDWXUI�KOHU��ZHOFKH�I�U�GDV�7(9�GHU�'UXFNDEQHKPHU�XQG�GLH�
)�KOHUNXJHO�VLQG���%HLGH�EHILQGHQ�VLFK�DP�9HUGDPSIHUDXVWULWW��XQG�LKUH�:HUWH�ZHUGHQ�YRQ�HLQHU�
6WHXHUYRUULFKWXQJ�PLW�RSWLPDOHU�(FKW]HLW�5HJHOXQJ�GHU�gIIQXQJ�GHV�9HQWLOV�DEJHOHVHQ�XQG�YHUDUEHLWHW���
�

((9�7\SHQ��� �3URSRUWLRQDOYHQWLO�
� �3XOVPRGXOLHUWHV�9HQWLO�
(LQ�YDULDEOHU�.lOWHPLWWHOIOXVV�NDQQ�DQKDQG�YHUVFKLHGHQHU�/|VXQJHQ�HU]HXJW�ZHUGHQ��DOOJHPHLQ�ZLUG�GDEHL�GLH�
'XUFKIOXVVOHLVWXQJ�GXUFK�HLQH�gIIQXQJ�YDULLHUW��HLQLJH�9HQWLOH�YDULLHUHQ�GHQ�+XE�GHV�9HQWLONHJHOV�RGHU�HLQHU�
DQGHUHU�)RUP��3URSRUWLRQDOYHQWLOH���DQGHUH�|IIQHQ�XQG�VFKOLH�HQ�GLH�gIIQXQJ�LQ�YDULDEOHQ�=HLWLQWHUYDOOHQ�
�SXOVPRGXOLHUWH�9HQWLOH�RGHU�GXW\�F\FOH�9HQWLOH���
5HLQ�WKHRUHWLVFK�JHVHKHQ�EHVWHKW�EHL�HLQHP�DXVUHLFKHQG�ODQJHQ�%HREDFKWXQJV]HLWUDXP�NHLQ�8QWHUVFKLHG�
]ZLVFKHQ�GHQ�EHLGHQ�5HJHODUWHQ��(LQH�3URSRUWLRQDOUHJHOXQJ�LVW�DEHU�LQ�6DFKHQ�*HQDXLJNHLW�XQG�6WHXHUXQJ�]X�
EHYRU]XJHQ��GD�HLQH�3XOVPRGXODWLRQ�GHV�.lOWHPLWWHOV�]X�,QVWDELOLWlW�XQG�JHULQJHUHQ�/HLVWXQJHQ�I�KUHQ�NDQQ����
�

,P�IROJHQGHQ�'LDJUDPP�ZHUGHQ�GLH�0HWKRGH�XQG�GHU�9RUJDQJ�GHU�0RGXODWLRQ�QDFK�((9�7\S�TXDOLWDWLY�
DXIJH]HLJW��
�

�
�

(LQ�ZHLWHUHU�EHGHXWHQGHU�8QWHUVFKLHG�]ZLVFKHQ�3URSRUWLRQDOYHQWLOHQ�XQG�3:0�9HQWLOHQ�EHVWHKW�LQ�GHU�
hEHUWUDJXQJ�GHU�'UXFNSXOVH�LQ�GHQ�.lOWHPLWWHOOHLWXQJHQ��GLH�EHVRQGHUV�EHL�VHKU�ODQJHQ�/HLWXQJHQ��LQ�
6XSHUPlUNWHQ��XQG�EHL�)O�VVLJ�*DV�:lUPHWDXVFKHUQ�VW|UHQG�ZLUNHQ��'LH�'UXFNSXOVH�I�KUHQ�]X�
)XQNWLRQVVW|UXQJHQ�QLFKW�VR�VHKU�LP�((9�DOV�LP�$QVFKOXVVV\VWHP��)O�VVLJNHLWVOHLWXQJ��9HUWHLOHU��9HUGDPSIHU��
:lUPHWDXVFKHU��HWF����

                                                 
���$XFK�(;9��
���(LQ�GXW\�F\FOH�9HQWLO�VWHXHUW�GHQ�3XOVIOXVV�GHV�.lOWHPLWWHOV�VR��GDVV�QXU�EHL�HLQHU�DXVUHLFKHQG�ODQJHQ�=HLW�HLQ�³YDULDEOHU´�'DXHUHIIHNW�HU]LHOW�
ZLUG��
�
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((9���$QZHQGXQJHQ�XQG�(LJHQVFKDIWHQ�
'LH�KLHU�HUOlXWHUWHQ�'HWDLOV�EHWUHIIHQ�DOOH�.lOWHDQZHQGXQJHQ�DOOJHPHLQ��ZLH�:lUPHSXPSHQ�XQG�.�KOVFKUlQNH�I�U�
GHQ�3ULYDWJHEUDXFK�RGHU�GLH�,QGXVWULH��GLH�.OLPDDQODJHQ�I�U�6KHOWHU��I�U�5HFKHQ]HQWUHQ��
7HOHNRPPXQLNDWLRQVV\VWHPH�XQG�DOOJHPHLQHU�&ORVH�&RQWURO�8QLWV��.�KO]HOOHQ�XQG�.�KOYLWULQHQ��
�

:HOFKH�(LJHQVFKDIWHQ�PDFKHQ�HLQ�((9�DQGHUV�XQG�EHVVHU�DOV�HLQ�7(9"�
��� .RPSDWLELOLWlW�PLW�MHGHP�.lOWHPLWWHO�XQG�VHKU�JUR�HU�5HJHOEHUHLFK�
��� 0RGXODWLRQVJHQDXLJNHLW�GHV�.lOWHPLWWHOV�
��� 0LNURSUR]HVVRUJHVWHXHUWH�5HJHOXQJ�

�

5HFKWIHUWLJHQ�GLHVH�GUHL�(LJHQVFKDIWHQ�GHQ�hEHUJDQJ�YRQ�HLQHU�7(9�5HJHOXQJ�]X�HLQHU�((9�5HJHOXQJ"�(LQH�
GHWDLOOLHUWH�$QDO\VH�HUJLEW��GDVV�GLH�HOHNWURQLVFKH�5HJHOXQJ�GHV�.lOWHPLWWHOIOXVVHV�YLHOH�1DFKWHLOH�GHU�
WUDGLWLRQHOOHQ�5HJHOXQJ�DXIKHEW�XQG�]XVlW]OLFKH�9RUWHLOH�VFKDIIW��
�
�
�

���.RPSDWLELOLWlW�PLW�MHGHP�.lOWHPLWWHO�XQG�VHKU�JUR�HU�5HJHOEHUHLFK�
�

'LHVH�0HUNPDOH�UHGX]LHUHQ�GLH�$Q]DKO�GHU�((9�0RGHOOH��GLH�LQ�GHQ�YHUVFKLHGHQHQ�$QODJHQ�EHQXW]W�ZHUGHQ��
GUDVWLVFK��GD�GLH�8QDEKlQJLJNHLW�YRP�.lOWHPLWWHOW\S�]XVDPPHQ�PLW�GHP�JURVVHQ�+XE�GHV�9HQWLOV�LQ�GHQ�
IRUWVFKULWWOLFKVWHQ�((9�0RGHOOHQ�HLQH�H[WUHP�YLHOVHLWLJH�9HUZHQGXQJ�GLHVHU�5HJHORUJDQV�HUP|JOLFKW��
�
������9RUWHLOH��
/RJLVWLN�

• (V�JLEW�NHLQH�8QWHUVFKHLGXQJ�GHU�9HQWLOH�QDFK�.lOWHPLWWHOW\S�ZLH�I�U�GLH�7(9��-HGHV�HOHNWURQLVFKH�
([SDQVLRQVYHQWLO�LVW�PLW�YHUVFKLHGHQHQ�LP�+DQGHO�HUKlOWOLFKHQ�.lOWHPLWWHOQ�NRPSDWLEHO��HLQLJH�((9�DXFK�
PLW�ZHQLJHU��EOLFKHQ�.lOWHPLWWHOQ�GHU�=XNXQIW�ZLH�1+���&2��RGHU�.RKOHQZDVVHUVWRIIH��

�

→�9HUHLQIDFKWH�/RJLVWLN�GXUFK�ZHQLJHU�&RGHV��/DJHUEHVWlQGH��$XIWUlJH��(UVDW]WHLOH�����
�

• .DQQ�HLQ�((9�VHKU�YLHOH�.�KOOHLVWXQJHQ�YHUZDOWHQ"���(LQ�%OLFN�DXI�HLQHQ�DOOJHPHLQHQ�7(9�.DWDORJ�PDFKW�
GHXWOLFK��ZLH�YLHOH�9HQWLON|USHU��$QVFKOXVVJU|VVHQ�XQG�.RPELQDWLRQHQ�Q|WLJ�VLQG��XP�GLYHUVH�/HLVWXQJHQ�
DE]XGHFNHQ��

�

• 9HUHLQIDFKWH�/RJLVWLN�GXUFK�ZHQLJHU�&RGHV��/DJHUEHVWlQGH��$XIWUlJH��(UVDW]WHLOH����→�'LH�
.lOWHDQODJHQ��GLH�QRUPDOHUZHLVH�]ZHL�RGHU�PHKUHUH�9HUGLFKWHU�EHVLW]HQ��XP�HLQH�0RGXODWLRQ�GHU�
.�KOOHLVWXQJ�]X�HUP|JOLFKHQ��N|QQHQ�PLW�QXU�HLQHP�9HUGLFKWHU��PRGXOLHUHQG��YHUHLQIDFKW�ZHUGHQ��GD�GDV�
((9�HLQH�VHKU�YDULDEOH�'XUFKIOXVVOHLVWXQJ�RKQH�TXDOLWDWLYH�1DFKWHLOH�I�U�GLH�5HJHOXQJ�VWHXHUW��

�

→�,Q�$QZHQGXQJHQ��GLH�YRQ�NRQWLQXLHUOLFK�OHLVWXQJVJHVWHXHUWHQ�9HUGLFKWHUQ�RGHU�6WXIHQYHUGLFKWHUQ�
�6FKUDXEHQ���.ROEHQ��RGHU�6FUROO�9HUGLFKWHU��YHUVRUJW�ZHUGHQ��EULQJW�HLQ�7(9�RIW�YLHOH�3UREOHPH�GHU�
6FKZDQNXQJHQ�DXFK�QDFK�GHU�9HUPLQGHUXQJ�GHU�/HLVWXQJ�XP�QXU�����PLW�VLFK��'LHVH�
6FKZDQNXQJHQ�VHQNHQ�GLH�4XDOLWlW�LQ�6DFKHQ�.RQVWDQ]�GHU�.�KOOHLVWXQJ�XQG�/HEHQV]HLW�GHU�$QODJH�
VHOEVW��
�

                                                 
���'DV�(�9�0RGHOO�(�9����GHFNW�9HUGLFKWHU�PLW��N:�ELV���N:�LQ�.OLPDDQZHQGXQJHQ�PLW�5����7H ��&�XQG�7F ���&���YRQ��N:�ELV���N:�LQ�
.lOWHDQZHQGXQJHQ�PLW�5����7H ����&�XQG�7F ���&��XQG�YRQ��N:�ELV��N:�PLW�5���D��7H ����&�XQG�7F ���&��DE��
�
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5HJHOEHUHLFK�
• (LQ�((9�EHGLHQW�GLYHUVH�$UWHQ�YRQ�9HUGLFKWHUQ�QLFKW�QXU�EHL�1RPLQDOEHGLQJXQJHQ�RGHU�

3URMHNWEHGLQJXQJHQ��VRQGHUQ�DXFK�EHL�VHKU�DXVJHGHKQWHQ�%HWULHEVEHGLQJXQJHQ��
'LH�'LPHQVLRQLHUXQJ�HLQHV�7(9�KlQJW�RIW�YRQ�GHU�$QODJH�XQG�YRQ�GHQ�3URMHNWEHGLQJXQJHQ�DE��
6REDOG�GLH�(OHPHQWH�GHU�$QODJH�DQJHPHVVHQ�GLPHQVLRQLHUW�VLQG��:lUPHWDXVFKHU�HWF����VLQG�GLH�
%HWULHEVEHGLQJXQJHQ�XQEHJUHQ]W�XQG�HLQH�8QWHU��hEHUGLPHQVLRQLHUXQJ�GHV�9HQWLOV�LVW�QLFKW�PHKU�
DXVVFKODJJHEHQG��
�

'DV�QDFKIROJHQGH�'LDJUDPP�HLQHV�(�9�9HQWLOV�YRQ�&DUHO�]HLJW�GLH�REHQ�EHVFKULHEHQHQ�(LJHQVFKDIWHQ�XQG�
9RUWHLOH�DXI��$XI�GHU�;�$FKVH�LVW�GHU��%HWULHEVGUXFN� 3�GHV�([SDQVLRQVYHQWLOV�DQJHJHEHQ����DXI�GHU�<�
$FKVH�GHU�.lOWHPLWWHOIOXVV��5����LQ�NJ�K��GLHVHU�:HUW�EHLQKDOWHW�VRZRKO�GLH�0LQGHVW��XQG�
+|FKVWGXUFKIOXVVOHLVWXQJHQ�GHV�9HQWLOV��URWH�/LQLHQ��DOV�DXFK�GLH�9HUGLFKWHUOHLVWXQJ��DQGHUVIDUELJH�
3XQNWH���

�
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$QGHUH�%HWULHEVEHGLQJXQJHQ� � 

+|FKVWOHLVWXQJ�GHV�((9�

��N:�

��N:�

�
�
�

'DV�'LDJUDPP�]HLJW�GLH�/HLVWXQJHQ�GHU�YHUVFKLHGHQHQ�9HUGLFKWHU��YRQ���ELV���N:�EHL�
1RPLQDOEHGLQJXQJHQ�I�U�GLH�.OLPDDQZHQGXQJHQ�����GLH�JU|�HUHQ�3XQNWH�VWHOOHQ�GLH�1RPLQDOEHGLQJXQJHQ�
GDU���
$XV�GHP�'LDJUDPP�LVW�HUVLFKWOLFK��GDVV�GDV�XQWHUVXFKWH�9HQWLO��&DUHO�(�9�����IlKLJ�LVW��GLH�JHSU�IWHQ�
9HUGLFKWHU�LQ�MHGHP�%HWULHEV]XVWDQG�]X�VWHXHUQ��
�
'LH�%HWUDFKWXQJHQ�JHOWHQ�QDW�UOLFK�DXFK�I�U�GLH�DQGHUHQ�((9��VRIHUQ�GHU�5HJHOEHUHLFK�HIIHNWLY�VR�JUR��
ZLH�MHQHU�HLQHV�(�9�9HQWLOV�YRQ�&DUHO�LVW��

→�.HLQ�1DFKWHLO�I�U�.OLPD]RQHQ��%HWULHEVWHPSHUDWXUHQ��bQGHUXQJ�GHU�$UEHLWVVROOZHUWH��
HWF��
�

→�%HVRQGHUH�$QZHQGXQJHQ�ZLH�MHQH�GHU�1DKUXQJVPLWWHOLQGXVWULH�YHUODQJHQ�.�KODQODJHQ��GHUHQ�
HLQ]HOQH�%HWULHEVEHGLQJXQJHQ�VLFK�DXIJUXQG�YHUVFKLHGHQHU�9HUGDPSIXQJVWHPSHUDWXUHQ�RIW�
EHGHXWHQG�YRQHLQDQGHU�XQWHUVFKHLGHQ��(LQH�7(9�5HJHOXQJ�EULQJW�QRWZHQGLJHUZHLVH�HLQH�([SDQVLRQV�
'XSOLNDWLRQ�GHV�.lOWHNUHLVHV�PLW�VLFK��ZlKUHQG�GLH�((9�7HFKQRORJLH�GLH�.RPSOH[LWlW�XQG�GLH�.RVWHQ�
GHU�$QODJH�GHXWOLFK�YHUULQJHUW��GD�VLH�LP�JHVDPWHQ�YRUJHVHKHQHQ�$UEHLWVEHUHLFK�DUEHLWHQ�NDQQ��

�

                                                 
���.RQGHQVDWLRQVGUXFN�PLQXV�9HUGDPSIXQJVGUXFN��DXVJHGU�FNW�LQ�%DU����
���'LHVH�%HWUDFKWXQJHQ�JHOWHQ�HEHQIDOOV�I�U�.lOWHDQZHQGXQJHQ��
�
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(QHUJLHHLQVSDUXQJ�
• %HVRQGHUH�$XIPHUNVDPNHLW�YHUGLHQW�GHU�QLHGULJH�.RQGHQVDWLRQVGUXFN�GHU�$QODJH��GLH�HLQ]LJHQ�*UHQ]HQ�

EHL�GHU�((9�5HJHOXQJ�VLQG�GHU�0LQGHVWGUXFN�∆3��GHU�PLW�GHP�EHQXW]WHQ�9HUGLFKWHU�NRPSDWLEHO�VHLQ�
PXVV��VRZLH�GLH�$X�HQWHPSHUDWXU��:LH�REHQ�DQJHJHEHQ�NDQQ�HLQ�7(9�QRUPDOHUZHLVH�LQ�HLQHP�HQJHQ�
%HUHLFK�XP�VHLQH�1HQQZHUWH�KHUXP�DUEHLWHQ��DOVR�LVW�HV�QLFKW�P|JOLFK��GLH�WLHIHQ�$X�HQWHPSHUDWXUHQ�]X�
QXW]HQ��XP�GLH�/HLVWXQJVIlKLJNHLW�GHU�.�KODQODJH�]X�HUK|KHQ��

�

→�0LW�GHP�((9�N|QQHQ�EHGHXWHQGH�(QHUJLHHLQVSDUXQJHQ�I�U�GLH�6WHLJHUXQJ�GHU�MlKUOLFKHQ�
'XUFKVFKQLWWVOHLVWXQJ�GHV�9HUGLFKWHUV��DXFK�XP��������HU]LHOW�ZHUGHQ��9RUDXV]XVHKHQ�LVW�HLQH�
/HLVWXQJVVWHLJHUXQJ�XP����SUR��&�.RQGHQVDWLRQVWHPSHUDWXU�ZHQLJHU��'LHV�LVW�GHVKDOE�P|JOLFK��ZHLO�
GHU�(,1�$86�9HUGLFKWHU�GLH�(,1�=HLW�UHGX]LHUW��ZlKUHQG�GHU�OHLVWXQJVJHUHJHOWH�RGHU�
,QYHUWHUYHUGLFKWHU�I�U�GLHVHOEH�/HLVWXQJ�EHL�PLQGHUHP�%HWULHE�DUEHLWHW��

�

%HVRQGHUH�$XIPHUNVDPNHLW�JLOW�GHQ�9HUZHQGXQJVP|JOLFKNHLWHQ�GHU�((9�7HFKQRORJLH�LQ�
WHFKQRORJLVFKHQ�.lOWHDQODJHQ��&ORVH�FRQWUROV������XQG�LQ�6XSHUPlUNWHQ�RGHU�EHL�JUR�HQ�
/HEHQVPLWWHON�KOODJHUQ��I�U�GLHVH�.DWHJRULHQ�VLQG�GLH�HU]LHOEDUHQ�(QHUJLHHLQVSDUXQJHQ�EHGHXWHQG�XQG�
VLFKHUOLFK�LQWHUHVVDQW�I�U�GHQ�(QGQXW]HU��DEHU�DXFK�I�U�GHQ�.RQVWUXNWHXU�RGHU�2(0��GLH�HLQH�
KRFKLQQRYDWLYH�/|VXQJ�DQELHWHQ�N|QQHQ��
%HLVSLHOVKDOEHU�ZLUG�GLH�.OLPDODJH�YHUVFKLHGHQHU�HXURSlLVFKHU�6WlGWH�ZLHGHUJHJHEHQ��GLH�=HLWUlXPH�PLW�
EHVRQGHUV�WLHIHQ�.RQGHQVDWLRQVWHPSHUDWXUHQ�VLQG�DXFK�LQ�6WlGWHQ�PLW�Pl�LJHP�.OLPD�DXVJHGHKQW��ZDV�
EHVWlWLJW��GDVV�GLH�(LQVSDUXQJ�PLW�GHU�((9�7HFKQRORJLH�RIW�UHOHYDQW�LVW��
�

 Klimaprofile 

�
 Monat 

�

                                                 
���(LQH�(LQVSDUXQJ�YRQ�����LVW�HLQH�6FKlW]XQJ�I�U�.OLPD��XQG�.lOWHDQODJHQ��GLH�GDV�JHVDPWH�-DKU�EHL�JHPl�LJWHP�.OLPD�LQ�%HWULHE�VLQG��)�U�
VDLVRQDO�EHWULHEHQH�$QODJHQ��]��%��.DOWZDVVHUVlW]H�I�U�3ULYDWJHEUDXFK��LVW�GLH�(LQVSDUXQJ�]ZDU�JHULQJHU��DEHU�WURW]GHP�EHGHXWHQG��
�

°C 
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���0RGXODWLRQVJHQDXLJNHLW�GHV�.lOWHPLWWHOV�
�
'LH�PHFKDQLVFKH�(LJHQVFKDIW�GHV�((9��HLQHQ�ZHLWHQ�5HJHOEHUHLFK�]X�HUP|JOLFKHQ��LQ�GHQ�EHVWHQ�0RGHOOHQ�PLW�
3URSRUWLRQDOUHJHOXQJ���LVW�DXI�GLH�/lQJH�GHV�3LQV�]XU�FN]XI�KUHQ��GHU��EHU����PP�HUUHLFKHQ�NDQQ��KLHU�LVW�LP�
9HUJOHLFK�]X�GHQ�EHVWHQ�WUDGLWLRQHOOHQ�7(9�YRQ�HLQHU�YLHO�JHQDXHUHQ�5HJHOXQJ�GLH�5HGH��
)�U�GLH�5HJHOXQJ�GHV�.lOWHPLWWHOIOXVVHV�LVW�GLHVH�*HQDXLJNHLW�XQG�$XIO|VXQJ�YRQ�1XW]HQ��LQ�DOOHQ�.lOWHDQODJHQ�
VRZRKO�LP�.OLPD��DOV�DXFK�.lOWHEHUHLFK�LVW�HLQH�VWDELOHUH�5HJHOXQJ�GHU�hEHUKLW]XQJ���XQG�WLHIHUH�
.RQGHQVDWLRQVWHPSHUDWXUHQ�LP�9HUJOHLFK�]X�HLQHP�7(9�VLFKHUOLFK�YRUWHLOKDIW��
�

%HVRQGHUHV�,QWHUHVVH�JLOW�GHQ�ELGLUHNWLRQDOHQ�9HQWLOHQ��GLH�GDV�.lOWHPLWWHO�OLQHDU�]XU�gIIQXQJ�LQ�EHLGH�
'XUFKIOXVVULFKWXQJHQ�EHI|UGHUQ�N|QQHQ��HV�IROJW�HLQ�3UREHGLDJUDPP��GDV�DXV�HLQHU�/HLVWXQJVSUREH�HLQHV�((9�
YRQ�&DUHO�GHV�7\SV�(�9����UHVXOWLHUW��
�

�
�
�
+LHU�ZLUG�GLH�IDVW�SHUIHNWH�/LQHDULWlW�GHV�'XUFKIOXVVHV�PLW�GHU�gIIQXQJ�VRZRKO�EHL�KRKHQ�DOV�DXFK�WLHIHQ�:HUWHQ�
RIIHQVLFKWOLFK��
�

(LQH�GHWDLOOLHUWH�$QDO\VH�GHU�0|JOLFKNHLWHQ��GLH�HLQH�JHQDXH�0RGXODWLRQ�GHV�.lOWHPLWWHOV�]XU�5HJHOXQJ�GHU�
hEHUKLW]XQJ�PLW�VLFK�EULQJW��HUJLEW�)ROJHQGHV��
�

6WDELOHU�hEHUKLW]XQJ��6+��
• 'LH�5HJHOXQJ�GHU�hEHUKLW]XQJ�PLW�HLQHP�((9�HUIROJW�PHLVWHQV�VWDELOHU�XQG�NRQWUROOLHUWHU�DOV�PLW�HLQHP�

7(9��GHU�6ROOZHUW�ZLUG�EHL�GHU�bQGHUXQJ�GHU�$UEHLWV���6DLVRQV���XQG�%HWULHEVEHGLQJXQJHQ�GHU�
.lOWHDQODJH�EHLEHKDOWHQ���

�

→�.RQVWDQWH�.�KOOHLVWXQJ�GHU�$QODJH�PLW�VFKQHOOHU�6WDELOLVLHUXQJ�QDFK�GHP�6WDUW��.HLQH�
1RWZHQGLJNHLW��GHQ�$UEHLWVVROOZHUW�EHL�bQGHUXQJ�GHU�%HWULHEVEHGLQJXQJHQ�QHX�HLQ]XVWHOOHQ��
��

                                                 
���'LH�hEHUKLW]XQJ�LVW�GLH�'LIIHUHQ]�]ZLVFKHQ�GHU�WKHUPRPHWULVFKHQ�XQG�PDQRPHWULVFKHQ�7HPSHUDWXU�DP�9HUGDPSIHUDXVJDQJ��
�
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�1LHGULJH�hEHUKLW]XQJ��6+��
• 1HEHQ�GHU�K|KHUHQ�6WDELOLWlW�HUJLEW�VLFK�DXFK�HLQH�9HUPLQGHUXQJ�GHU�hEHUKLW]XQJ�GXUFK�6HQNXQJ�GHV�

6ROOZHUWHV�DXI�GHQ�JHZ�QVFKWHQ�:HUW��GLHVH�0|JOLFKNHLW�GHU�5HJHOXQJ�PLW�((9�YHUPHLGHW�GLH�*HIDKU�YRQ�
6FKZDQNXQJHQ��KXQWLQJ���GLH�W\SLVFK�I�U�HLQ�7(9�VLQG���

�

'DV�'LDJUDPP�XQWHQ�]HLJW�GLH�:LUNXQJ�HLQHU�8PVFKDOWXQJ�YRQ�GHU�7(9�6WHXHUXQJ�DXI�GLH�((9�
6WHXHUXQJ�HLQHV�.DOWZDVVHUVDW]HV���GLH�6HQNXQJ�GHU�GXUFKVFKQLWWOLFKHQ�hEHUKLW]XQJ�XQG�GLH�6WDELOLWlW�
GLHVHU�XQG�GHV�$UEHLWVGUXFNHV�VLQG�RIIHQVLFKWOLFK��

�

�
�

→�'LH�9HUPLQGHUXQJ�GHV�hEHUKLW]XQJVVROOZHUWHV�KDW�RIW�GLH�(UK|KXQJ�GHU�.�KOOHLVWXQJ�GHU�$QODJH�
PLW�IROJOLFKHP�$QVWLHJ�GHV�9HUGDPSIXQJVGUXFNHV�XQG�HLQH�EHVVHUH�1XW]XQJ�GHU�7DXVFKIOlFKH�GHV�
9HUGDPSIHUV�]XU�)ROJH����
�

%LGLUHNWLRQDO�
• :LUG�HLQ�ELGLUHNWLRQDOHV�((9���ZLH�GDV�(�9�YRQ�&DUHO��LQ�HLQHU�XPNHKUEDUHQ�:lUPHSXPSH�EHQXW]W��PX��

DXFK�QXU�HLQ�([SDQVLRQVYHQWLO�((9�DQVWHOOH�GHU�EHLGHQ�WUDGLWLRQHOOHQ�7(9�LQVWDOOLHUW�ZHUGHQ���
�

→�(LQH�XPNHKUEDUH�:lUPHSXPSH�LVW�HLQH�LGHDOH�$QZHQGXQJ�I�U�HLQ�((9��GD�QHEHQ�GHQ�9RUWHLOHQ��
GLH�VLFK�I�U�DOOH�$QZHQGXQJHQ�PLW�LKUHQ�ZLUWVFKDIWOLFKHQ�XQG�WHFKQLVFKHQ�1XW]HQ�HUJHEHQ��HLQH�
%HWULHEVNRVWHQUHGX]LHUXQJ�GHU�$QODJH��9HUZHQGXQJ�YRQ�QXU���9HQWLO��XQG�GLH�9HUHLQIDFKXQJ�GHV�
.lOWHNUHLVHV�P|JOLFK�VLQG��

�

T P

�

                                                 
���'LHVH�(UK|KXQJ�LVW�LQ�3UR]HQW�DXVJHGU�FNW�QLFKW�EHGHXWHQG��GD�GHU�6ROOZHUW�XQWHU���&�OLHJW�XQG�HV�VRPLW�EHVVHU�LVW��DX�HU�LQ�6RQGHUIlOOHQ�
HLQHQ�6ROOZHUW�YRQ��EHU���&�HLQ]XVWHOOHQ�XQG�HLQH�VWDELOHUH�5HJHOXQJ�]X�EHYRU]XJHQ��
�
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���0LNURSUR]HVVRUJHVWHXHUWH�5HJHOXQJ�
�
'DVV�HLQ�HOHNWURQLVFKHV�([SDQVLRQVYHQWLO�YRQ�HLQHP�0LNURSUR]HVVRU�JHVWHXHUW�ZLUG��GHU�VRZRKO�GLH�
6FKULWWVHTXHQ]�IHVWOHJW�DOV�DXFK��EHU�GHQ�DNWXHOOHQ�%HGDUI�DQ�.lOWHPLWWHO�I�U�GHQ�9HUGDPSIHU�HQWVFKHLGHW��
N|QQWH�DOV�HLQH�ORJLVFKH�)ROJH�GHVVHQ�HUVFKHLQHQ��GDVV�HV�VLFK�XP�HLQ�HOHNWURQLVFKHV�9HQWLO�KDQGHOW��
,Q�:LUNOLFKNHLW�JHKHQ�GLH�0|JOLFKNHLWHQ��GLH�VLFK�DXV�GHU�7DWVDFKH�HUJHEHQ��GDVV�GDV�((9�QXU�GRUW�SRVLWLRQLHUW�
ZLUG��ZR�HV�GHU�5HJOHU�HQWVFKHLGHW���EHU�GLH�HLQIDFKH�5HJHOXQJ�GHU�hEHUKLW]XQJ�ZLH�EHLP�WUDGLWLRQHOOHQ�7(9�
9HQWLO�KLQDXV��LQ�GLHVHP�6LQQH�P�VVWH�GHU�6DW]�REHQ�IROJHQGHUPD�HQ�NRUULJLHUW�ZHUGHQ��ÄGHU��EHU�GHQ�
DNWXHOOHQ�XQG�DQJHPHVVHQHQ�%HGDUI�DQ�.lOWHPLWWHO�HQWVFKHLGHW���³��
'DV�KHL�W�QLFKW��GDVV�GLH�%HVFKUlQNXQJ�DXI�GHQ�hEHUKLW]XQJVZHUW�DOV�6WHXHUVLJQDO�GLH�EHVWH�/|VXQJ�LVW��
9DULDEOHQ�ZLH�023��0D[LPXP�2SHUDWLQJ�3UHVVXUH��XQG�/23��/RZHVW�2SHUDWLQJ�3UHVVXUH���DEHU�DXFK�ZHLWHUH�VLQG�
PLW�HLQHP�0LNURSUR]HVVRUUHJOHU�P|JOLFK��$XI�MHGHQ�)DOO�N|QQHQ�DXFK�VLH�PLW�HLQHP�((9�LP�9HUJOHLFK�]X�HLQHP�
7(9�GHXWOLFK�YHUEHVVHUW�ZHUGHQ��'LH�0|JOLFKNHLW��GHP�((9�GLH�JHZ�QVFKWH�3RVLWLRQ�DXI]XHUOHJHQ��PDFKW�
DX�HUGHP�]DKOUHLFKH�9HUZHQGXQJHQ�PLW�GHU�EHVFKULHEHQHQ�7HFKQRORJLH�P|JOLFK��GLH�MH�QDFK�WHFKQLVFKHQ�
$QIRUGHUXQJHQ�NXQGHQVSH]LILVFK�JHVWDOWHW�ZHUGHQ�N|QQHQ��GRSSHOWHU�6ROOZHUW��EHVRQGHUH�6WDUW��RGHU�6WRSS�
9HUIDKUHQ��EHVRQGHUH�6LWXDWLRQHQ�ZLH�JHIOXWHWH�9HUGDPSIHU�HWF���
(V�JLEW�NHLQH�(LQVFKUlQNXQJHQ�I�U�P|JOLFKH�(QWZLFNOXQJHQ�GHU�5HJHOXQJVVRIWZDUH��
,Q�GHU�)ROJH�ZHUGHQ�GLH�'DWHQ�GHU�5HJHOXQJVVRIWZDUH�GHU�QHXHVWHQ�&DUHO�5HJOHU�DQJHJHEHQ��GLH�I�U�
IRUWVFKULWWOLFKH�6WDQG�DORQH��XQG�EXLOW�LQ�.lOWH��XQG�.OLPDV\VWHPH��S/$1�XQG�ORNDOH�1HW]ZHUNH��YHUI�JEDU�VLQG��
�
������9RUWHLOH�
023�0D[LPDOHU�%HWULHEVGUXFN���0D[LPXP�2SHUDWLQJ�3UHVVXUH��

• 'HU�023�EHJUHQ]W�GHQ�9HUGDPSIXQJVGUXFN��GHVVHQ�:HUW�PLWWHOV�'UXFNI�KOHU�GLUHNW�YRP�(9�7UHLEHU�I�U�
GLH�%HUHFKQXQJ�GHU�hEHUKLW]XQJ�JHPHVVHQ�ZLUG��QDFK�REHQ��'LHVHU�:HUW�NRQILJXULHUW�GLH�6FKZHOOH�XQG�
3URSRUWLRQDONRQVWDQWH�RGHU�%HWULHEVHQHUJLH�XQG�KlOW�GHQ�'UXFN�JHQDX�XQG�VWDELO�XQWHU�GHP�RGHU�DP�
HLQJHVWHOOWHQ�:HUW��ZLH�DXV�GHP�IROJHQGHQ�'LDJUDPP�HUVLFKWOLFK�LVW��

�

�
�

'LH�W\SLVFKH�$NWLRQ�GLHVHU�6WHXHUYRUULFKWXQJ�LVW�GLH�IRUWODXIHQGH�6FKOLH�XQJ�GHV�([SDQVLRQVYHQWLOV��XP�
GHQ�9HUGDPSIXQJVGUXFN�HLQ]XVFKUlQNHQ��GLHV�I�KUW�]XU�(UK|KXQJ�GHU�hEHUKLW]XQJ�XQG�*DVWHPSHUDWXU�
DP�9HUGDPSIHUDXVWULWW��RGHU�GHU�7HPSHUDWXU�GHV��EHUKLW]WHQ�*DVHV�RGHU�6DXJJDVHV����
�
(LQH�QLFKW�NRQWUROOLHUWH�$NWLRQ�N|QQWH�JHIlKUOLFKH�:HUWH�I�U�GHQ�9HUGLFKWHU�PLW�VLFK�EULQJHQ��DXV�GLHVHP�
*UXQG�P�VVWH�GHU�5HJOHU��EHU�HLQHQ�+|FKVWZHUWEHJUHQ]HU�GHV��EHUKLW]WHQ�*DVHV�YHUI�JHQ��GLHVH�
)XQNWLRQ�LVW�LQ�GHQ�5HJHODOJRULWKPHQ�YRQ�&DUHO�YRUKDQGHQ�XQG�JDUDQWLHUW�HLQH�QLH�]XYRU�P|JOLFKH��
/HLVWXQJ�XQG�6LFKHUKHLW��

→�6WDUWV�PLW�KRKHQ�9HUGDPSIHUODVWHQ�LQ�WRWDOHU�6LFKHUKHLW�I�U�GHQ�9HUGLFKWHU��VRPLW�ZHUGHQ�
JHIlKUOLFKH�KRKH�9HUGDPSIXQJVGUXFNZHUWH��YHUPLHGHQ��
�

→�Ä:HLFKH³�XQG�JHQDXH�5HJHOXQJ�GHV�9HUGDPSIXQJVGUXFNHV�RKQH�6WXIHQ�RGHU�.RQWLQXLWlWVVW|UXQJ��
�
�



 

+402200000 rel. 1.0 – 18.09.2003 ���

/23�0LQLPDOH�%HWULHEVGUXFN���/RZHVW�2SHUDWLQJ�3UHVVXUH��
• $QDORJ�]XP�023�KlOW�GHU�/23�GHQ�9HUGDPSIXQJVGUXFN��EHU�HLQHU�HLQVWHOOEDUHQ�6FKZHOOH�XQG�

3URSRUWLRQDONRQVWDQWH��EULQJHQ�]HLWZHLOLJH�%HWULHEVEHGLQJXQJHQ��HLQ��EHUPl�LJHU�hEHUKLW]XQJVVROOZHUW�
RGHU�HLQ�DQGHUHV�3KlQRPHQ�GHQ�'UXFN�DXI�]X�WLHIH�:HUWH��|IIQHW�GLH�5RXWLQH�GDV�([SDQVLRQVYHQWLO�DXI�
NRQWLQXLHUOLFKH�XQG�NRQWUROOLHUWH�:HLVH���

�

'LHVH�6WHXHUXQJ�LVW�DEHU�QLFKW�DOV��EOLFKH�Ä5HJHOXQJ³�]X�YHUVWHKHQ��GD�HV�VLFK�YRU�DOOHP�XP�GLH�
9HUZDOWXQJ�YRQ�]HLWZHLOLJHQ�=XVWlQGHQ�KDQGHOW���
'D�GLH�$NWLRQ�HLQH�gIIQXQJ�EHZLUNW��Z�UGHQ�EHL�IHKOHQGHU�(LQVFKUlQNXQJ��EHUPl�LJH�gIIQXQJHQ�HUUHLFKW��
ZDV�GLH�6LFKHUKHLW�GHV�9HUGLFKWHUV�ZHJHQ�GHU�)O�VVLJNHLWVU�FNIO�VVH�EHHLQWUlFKWLJHQ�Z�UGH��'LH�/23�
5RXWLQH�ZXUGH�VRPLW�PLW�HLQHU�LQWHUQHQ�6LFKHUXQJ�DXVJHU�VWHW��ZHOFKH�GLH�gIIQXQJ�EHL�]X�QLHGULJHQ�
hEHUKLW]XQJVZHUWHQ�YHUKLQGHUW��
�

+L7FRQG�
• 'LH�6RQGHUIXQNWLRQ�+L7FRQG��GLH�YRQ�&DUHO�SDWHQWLHUW�ZXUGH��JOHLFKW�]HLWZHLOLJH�$QVWLHJH�GHV�

.RQGHQVDWLRQVGUXFN�GHU�7HPSHUDWXU�GXUFK�GLH�%HJUHQ]XQJ�GHU�9HUGLFKWHUOHLVWXQJ�PLWWHOV�((9�DXV��
�

(V�HUIROJW�SUDNWLVFK�HLQH�NRQWUROOLHUWH�6FKOLH�XQJ�GHV�([SDQVLRQVYHQWLOV��XP�GHQ�.lOWHPLWWHOIOXVV�]X�
YHUPLQGHUQ��GLHV�I�KUW�]X�HLQHU�5HGX]LHUXQJ�GHU�.�KOOHLVWXQJ�DP�9HUGDPSIHU��GHU�DE]XEDXHQGHQ�:lUPH�
DP�.RQGHQVDWRU�XQG�]X�HLQHU�6HQNXQJ�GHU�.RQGHQVDWLRQVWHPSHUDWXU��
�

→�'LH�WHFKQRORJLVFKHQ�.OLPDDQODJHQ��ZLH�6KHOWHUV��VLQG�RIW�GRSSHOW�YRUKDQGHQ��XP�GHQ�%HWULHE�EHL�
$XVIDOO�HLQHU�GHU�EHLGHQ�]X�JHZlKUOHLVWHQ��EHL�KRKHQ�$X�HQWHPSHUDWXUHQ�NDQQ�HV�YRUNRPPHQ��GDVV�
EHLGH�$QODJHQ�LKUH�6LFKHUXQJHQ�DXIJUXQG�GHV�(LQJULIIHV�GHV�hEHUGUXFNUHJOHUV�DNWLYLHUHQ��'DQN�GHU�
+L7FRQG�5RXWLQH�NDQQ�GLHVH�6LWXDWLRQ�YHUPLHGHQ�XQG�HLQ�NRQWLQXLHUOLFKHU�%HWULHE�JHZlKUOHLVWHW�
ZHUGHQ��
→�'DV�REHQ�%HVFKULHEHQH�JLOW�DXFK�I�U�DQGHUH�$QZHQGXQJHQ��LQVEHVRQGHUH�I�U�MHQH��GLH�NHLQH�
DQGHUH�0|JOLFKNHLW�KDEHQ��GLH�.�KOOHLVWXQJ�]X�UHGX]LHUHQ��DOV�PLW�OHLVWXQJVJHUHJHOWHQ�6FKUDXEHQ���
,QYHUWHUYHUGLFKWHUQ�R�D��

�

/RZ�QRLVH�
• ,Q�GLHVHP�)XQNWLRQVPRGXV�ZLUG�GLH�.lOWHOHLVWXQJ�GHU�$QODJH�DXI�HLQ�0LQLPXP�YHUULQJHUW��

'LHV�I�KUW�ZLH�EHL�GHU�+L7FRQG�5RXWLQH�]X�HLQHU�UHGX]LHUWHQ�WKHUPLVFKHQ�/DVW�DP�.RQGHQVDWRU��GHVVHQ�
9HQWLODWRUHQ�DOVR�PLW�QLHGULJHU�*HVFKZLQGLJNHLW�XQG�JHUlXVFKDUP�DUEHLWHQ�N|QQHQ��]XVDPPHQ�PLW�GHU�
7DWVDFKH��GDVV�GLH�QlFKWOLFKHQ�$X�HQWHPSHUDWXUHQ�RIW�XQWHU�GHQ�7DJHVWHPSHUDWXUHQ�OLHJHQ��NDQQ�GLHVH�
)XQNWLRQ�DOVR�GDQQ�HLQJHVHW]W�ZHUGHQ��ZR�/lUP�LQ�GHU�1lKH�GHU�$QODJHQ�HLQ�3UREOHP�GDUVWHOOW��
,Q�GHQ�PHLVWHQ�)lOOHQ�I�KUW�HLQH�QLHGULJH�$X�HQWHPSHUDWXU�]X�HLQHP�JHULQJHUHQ�.�KOEHGDUI��HLQH�
6HQNXQJ�GHU�.�KOOHLVWXQJ�I�KUW�DOVR�QLFKW�]X�)XQNWLRQVVW|UXQJHQ��
�

'LHVHU�0RGXV�LVW�DEHU�QLFKW�PLW�HLQHU�(QHUJLHHLQVSDUXQJ�YHUEXQGHQ��PLW�GHU�((9�7HFKQRORJLH�NDQQ�HLQH�
.lOWHDQODJH�QDFK�%HOLHEHQ�ÄEHWULHEHQ³�ZHUGHQ��XQG�GHU�%HQXW]HU�GHU�/RZ�1RLVH�)XQNWLRQ�LQ�GHU�1DFKW�LVW�
ZDKUVFKHLQOLFK�PHKU�DQ�GHU�6HQNXQJ�GHV�/lUPSHJHOV�LQWHUHVVLHUW�DOV�DQ�HLQHU�KRKHQ�/HLVWXQJVIlKLJNHLW�
XQWHU�GHQVHOEHQ�%HGLQJXQJHQ��
�

→�$OOH�.lOWHDQODJHQ�N|QQHQ�GLHVH�)XQNWLRQ�EHQXW]HQ��I�U�.OLPDDQZHQGXQJHQ�I�U�7HOHIRQ]HQWUDOHQ��
*60���8076�)XQNEU�FNHQ�HWF��LVW�GLHVH�0|JOLFKNHLW�DXIJUXQG�GHU��EOLFKHQ�1lKH�]X�EHZRKQWHQ�
2UWV]HQWUHQ�YRQ�1XW]HQ��

�
�
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'LYXOJLQJ��PRGLI\LQJ��WUDQVODWLQJ�DQG�RU�UHSURGXFLQJ�WKLV�GRFXPHQW��LQ�SDUW�RU�LQ�IXOO��LV�SURKLELWHG�ZLWKRXW�WKH�
ZULWWHQ�DXWKRULVDWLRQ�RI�&DUHO�6�S�$��

�
Ê�SURLELWR�GLYXOJDUH��PRGLILFDUH��WUDGXUUH�H�R�ULSURGXUUH�TXHVWR�GRFXPHQWR��LQ�WXWWR�R�LQ�SDUWH��VHQ]D�

DXWRUL]]D]LRQH�VFULWWD�GL�&DUHO�6�S�$��
�

'LH�9HUEUHLWXQJ��bQGHUXQJ��hEHUVHW]XQJ�XQG�RGHU�YROOVWlQGLJH�RGHU�SDUWLHOOH�:LHGHUJDEH�GLHVHV�'RNXPHQWV�LVW�
RKQH�VFKULIWOLFKH�(UPlFKWLJXQJ�YRQ�&DUHO�6�S�$��XQWHUVDJW��
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&$5(/�6�3�$��
9LD�GHOO¶,QGXVWULD�������������%UXJLQH���3DGRYD��,WDO\��
7HO����������������������)D[�������������������
KWWS���ZZZ�FDUHO�FRP���H�PDLO��FDUHO#FDUHO�FRP  
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