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)LJXUH� �� � 6FKHPDWLF� UHSUHVHQWDWLRQ� RI� WKH�DLU� FRQGLWLRQLQJ� SURFHVV� ZLWK� D� GHVLFFDQW�PHGLXP�DQG�HYDSRUDWLYH�FRROLQJ�
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)LJXUH� �� � 6WHDG\�VWDWH�PRLVWXUH� FRQWHQW� RI�DLU� DW� WKH� RXWOHW� RI� IORZ� %� �:$� LQ ������NJ�NJ�GE��:%LQ ������NJ�NJ�GE�
��&21&/86,2167KH� JOREDO� KLJURWKHUPDO� WUDQVLHQW� EHKDYLRXU� RI� D�GHVLFFDQW� PHGLXP� ZDV� PRGHOOHG� E\� D� VLPSOLILHG�WHFKQLTXH� WKDW� SURYLGHV� SK\VLFDOO\� FRQVLVWHQW� DQG�UHDOLVWLF� UHVXOWV�� 7KH� PRGHO� FDQ� EH� XVHG� LQ� SDUDPHWULF�VWXGLHV�WR�SUHYLHZ�WKH�EHKDYLRXU�RI�WKH�GHVLFFDQW�ZKHHO��DQG� LW� FDQ� SURYLGH� D� XVHIXO� WRRO� IRU� SUHOLPLQDU\� GHVLJQ�SXUSRVHV�RI�WKLV�W\SH�RI�LQVWDOODWLRQV�)XUWKHUPRUH��WKH�SUHVHQW�PRGHO�FDQ�DOVR�EH�LQWHJUDWHG�LQ�D� ODUJHU� RQH�� DLPLQJ� WR� JOREDOO\� VLPXODWH� WKH�SHUIRUPDQFH�RI�DLU�FRQGLWLRQLQJ�V\VWHPV�LQFRUSRUDWLQJ�D�GHVLFFDQW� PHGLXP�� DV� ZHOO� DV� HYDSRUDWLYH� FRROLQJ��URWDU\�H[FKDQJHU��KHDWLQJ�FRLO��XVLQJ��IRU�H[DPSOH��VRODU�HQHUJ\� RU� D KHDW� UHFRYHU\� VRXUFH� IURP� D� SDUWLFXODU�SURFHVV�([SHULPHQWDO� UHVHDUFK� LV� SODQQHG� IRU� D� FORVH� IXWXUH�� LQ�RUGHU� WR� LPSURYH� DQG� YDOLGDWH� WKH� PRGHO�� 3DUWLFXODU�DWWHQWLRQ� ZLOO� EH� DGGUHVVHG� WR� WKH� GHWHUPLQDWLRQ� RI� WKH�KHDW� DQG� PDVV� WUDQVIHU� FRHIILFLHQWV�� WKH� LVRWKHUPDO�HTXLOLEULXP� FXUYHV� RI� WKH� GHVLFFDQW�PHGLXP�� DQG� VRPH�RWKHU�SDUDPHWHUV�VXFK�DV� YRLG�IUDFWLRQ��VSHFLILF�WUDQVIHU�DUHD�� VSHFLILF� PDVV� DQG� VSHFLILF� KHDW� RI� WKH� SRURXV�PHGLXP�

mailto:cruivo@ualg.pt


&HOHVWLQR�5XLYR��FUXLYR#XDOJ�SW ���

5()(5(1&(6>�@ 'XQNOH��5�9�� $�PHWKRG�RI�VRODU�DLU�FRQGLWLRQLQJ��0HFK�� &KHP�� (QJU�� 7UDQV��� ,QVW� (QJ�� $XVWUDOLD�� 0&������������>�@ /XQGH�� 3��� 6RODU� GHVLFFDQW� DLU� FRQGLWLRQLQJ� ZLWK�VLOLFD� JHO��3URF��RI�:RUNVKRS�RQ�³8VH�RI�6RODU�(QHUJ\�IRU� &RROLQJ� RI� %XLOGLQJV´�� (5'$� 6$1������������$XJ�������>�@ %DQNV��3�-��DQG�&ORVH��'�-���&RXSOHG�KHDW�DQG�PDVV�WUDQVIHU� DQG� IOXLG� IORZ� WKURXJK� D� SRURXV� PHGLXP�,,�SUHGLFWLRQ� IRU� D� VLOLFD� JHO� DLU� GULHU� XVLQJ� FKDUDFWHULVWLF�FKDUWV��&KHP��(QJQJ�6FL�����������������������>�@ 0DFODLQH�&URVV��,�/��DQG�%DQNV��3�-���&RXSOHG�KHDW�DQG� PDVV� WUDQVIHU� LQ� UHJHQHUDWRUV�SUHGLFWLRQ� XVLQJ� DQ�DQDORJ\�ZLWK�KHDW�WUDQVIHU��,QW��-��+HDW�DQG�0DVV�7UDQV��3HUJDPRQ���������������������>�@ $6+5$(�6WDQGDUGV��������(QHUJ\�FRQVHUYDWLRQ�LQ�QHZ� EXLOGLQJ� GHVLJQ�� $P�� 6RF�� +HDW��� 5HIULJ�� DQG� $LU�&RQG��(QJUV��1HZ�<RUN��������>�@ $6+5$(� +DQGERRN� �������� )XQGDPHQWDOV�9ROXPH�� $PHULFDQ� 6RFLHW\� RI� +HDWLQJ�� 5HIULJHUDWLQJ�DQG�$LU�&RQGLWLRQLQJ��,QF���$WODQWD��*$�>�@ .HH\�� 5�%��� ,QWURGXFWLRQ� WR� ,QGXVWULDO� 'U\LQJ�2SHUDWLRQV��3HUJDPRQ���������>�@ 0DMXPGDU�� $�6��� +DQGERRN� RI� ,QGXVWULDO� 'U\LQJ��0DUFHO�'HNNHU��������
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I$ 7RWDO�IURQWDO�DUHD��P�
YD 6SHFLILF�WUDQVIHU�DUHD��P��P�
3DF &RQVWDQW�SUHVVXUH�VSHFLILF�KHDW�RI�DLU��-�NJ��&
3/F 6SHFLILF�KHDW�RI�OLTXLG�ZDWHU��-�NJ��&
33F 6SHFLILF�KHDW�RI�WKH�SURGXFW��GHVLFFDQW���-�NJ��&
39F 6SHFLILF�KHDW�RI�VWHDP�ZDWHU��-�NJ��&
� � �F ��F ��F &RQVWDQWV�LQ�WKH�+HQGHUVRQ�7KRPSVRQ�HTXDWLRQI 5RWDWLRQ�YHORFLW\��+]
&K &RQYHFWLRQ�KHDW�WUDQVIHU�FRHIILFLHQW��:�P��&

'K &RQYHFWLRQ�PDVV�WUDQVIHU�FRHIILFLHQW��P�V
IJK 9DSRULVDWLRQ�ODWHQW�KHDW�RI�ZDWHU��-�NJ/ /HQJWK��PQ 5RWDWLRQ�YHORFLW\��USK3 $WPRVSKHULF�SUHVVXUH��3D
963 6DWXUDWLRQ�SUHVVXUH�RI�ZDWHU�VWHDP��3D�W 7LPH��V
D7 $LU�WHPSHUDWXUH���&
$ LQ7 ,QOHW�WHPSHUDWXUH�RI�DLUIORZ�$���&
% LQ7 ,QOHW�WHPSHUDWXUH�RI�DLUIORZ�%���&
$ RXW7 2XWOHW�WHPSHUDWXUH�RI�DLUIORZ�$���&
% RXW7 2XWOHW�WHPSHUDWXUH�RI�DLUIORZ�%���&
37 7HPSHUDWXUH�RI�WKH�SURGXFW���&
�7 ,QLWLDO�WHPSHUDWXUH���&
DY $LUIORZ�YHORFLW\��P�V
D: 0RLVWXUH�FRQWHQW�RI�DLU��NJ��NJ�GE��GU\�EDVLV�
$ LQ: ,QOHW�PRLVWXUH�FRQWHQW�RI�DLUIORZ�$��NJ��NJ�GE�
$ RXW: 2XWOHW�PRLVWXUH�FRQWHQW�RI�DLUIORZ�$��NJ��NJ�GE
% LQ: ,QOHW�PRLVWXUH�FRQWHQW�RI�DLUIORZ�%��NJ��NJ�GE
% RXW: 2XWOHW PRLVWXUH�FRQWHQW�RI�DLUIORZ�%��NJ��NJ�GE
3: 0RLVWXUH� FRQWHQW� RI� DLU� DW� KLJURWKHUPDO� HTXLOLEULXP�FRQGLWLRQV�ZLWK�WKH�SURGXFW��NJ��NJ�GE
�: ,QLWLDO�PRLVWXUH�FRQWHQW�RI�DLU��NJ��NJ�GE[ $[LDO�FRRUGLQDWH��P
3; 3URGXFW�PRLVWXUH�FRQWHQW��NJ��NJ�GE
�; ,QLWLDO�PRLVWXUH�FRQWHQW�RI�WKH�SURGXFW��NJ��NJ�GE
3I 5HODWLYH�KXPLGLW\�RI�DLU�DW�KLJURWKHUPDO�HTXLOLEULXP�FRQGLWLRQV�ZLWK�WKH�SURGXFWT $QJOH��IL[HG�FRRUG��V\VWHP�± DLUIORZ�GRPDLQ���UDG�T $QJOH� �URWDWLQJ� FRRUG�� V\VWHP� IRU� WKH� SURGXFW�GRPDLQ���UDG
DU $LU�GHQVLW\��NJ�P�
3U $SSDUHQW�GHQVLW\�RI�WKH�SURGXFW��NJ�P�
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5e680e&HW�DUWLFOH�FRQFHUQH�XQH�pWXGH�GH�VLPXODWLRQ�QXPpULTXH�GHV�SKpQRPqQHV�GH�WUDQVIHUW�GH�FKDOHXU�HW�GH�PDVVH�GDQV�OHV�URXHV� GHVVLFDQWHV� XWLOLVpV� GDQV� OHV� FHQWUDOHV� GH� WUDLWHPHQW� G¶DLU� DYHF� UHIURLGLVVHPHQW� pYDSRUDWLI�� /¶DOJRULWKPH� GX�PRGqOH� VLPSOLILp� HVW� EDVp� VXU� OHV� pTXDWLRQV� GH� FRQVHUYDWLRQ� G¶pQHUJLH� HW� GH� PDVVH�� DSSOLTXpHV� j� OD� PDWULFH� VROLGH�K\JURVFRSLTXH�HW�DX[�pFRXOHPHQWV�G¶DLU��XWLOLVDQW�OHV�FRXUEHV�G
pTXLOLEUH�PDWULFH�VROLGH�DLU�KXPLGH�HW GHV�FRHIILFLHQWV�G¶pFKDQJH�GH�FKDOHXU�HW�GH�PDVVH�HVWLPpV�SDU�GHV�H[SUHVVLRQV�HPSLULTXHV�/H�PRGqOH�HVW�XQ�RXWLO�HIILFLHQW�SRXU�IDLUH�GHV�pWXGHV�GH�VHQVLELOLWp�SDUDPpWULTXH�HW�GpILQLU�OH�V\VWqPH�GH�FRQWU{OH��DLQVL�TXH�SRXU�O¶RSWLPLVDWLRQ�GHV�VWUDWpJLHV�GH�IRQFWLRQQHPHQW�
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