
���������
	��������������	�����������������	���������������	 �!	����"��#
�%$���&#'����	 �������������!	 �

(*),+*-/.102-4357698 (*) :;)9:=<7>7? 6A@!B )7CD? E EF-HGI-4357J
K JML 0 6 )ON J;PQ57R/JM5 ? JMSUTV -WN JWX ?F.10 JMY -/. @!B <Z0 6/Y[T-H0\?F]M-7)_^`.\]a< J EF- X < L4JMS ? 6/S N JbPQ57R/JM5 ? JMS\6 .M)_c 5 ? d JMS .e?FN7-/N�N JWXfJ df? E EF-

+*- Y ? 576 N J;gh6 .=K J .\]a<7> S ? Y ? JM5 0 6 .=.ji 5�kml9npo/qsrWXfJ df? E EF-ut XfL -v? 54w
G JMS\5 - 5 N 698ZS <7>7? 6Zx ]M- S 0\<Hye-7) <9.M) J .

z[{}|f~D��{}�

�*���j�j�Q�
���\�/�2�Q�M���M���,�\�j�M�a�9�Q���Z������a�Q�p�/���/�
�A�H�
�/�a� �/�/���2�H�j�\�U�M���/���Z�,���,� �H�9�Q���\�j�9�a�j���A�a�9�Q�H���/�
�M�2�2�/�/���a�9�
�H�F���9�H�,�[�2�H�A���a� �a�A�a�9�Q���,�j���,�a� �9�H�W�Z�
�a��� ���,�H�\� �\�H�Q�H�Q�H�j�I�[¡��a�Z¡/�[�A�H�Q�a�j�I�H�W�/�¢���\�/�2�Q�M���j�
�H�\�a�,�/£¥¤}���\�,� �I�2�/�a�7��H���j�j�,����2�U�M�/�/���a��� ��¦s�a�9�
�a�\�/�a�7��H���/�§�\�m¦v� �U�¨�/�ª©a�H�j�A���H�Z�Q�H����H���I�2�¢�A�2�H�I�H�9�Q�
�a�«�f�M���/�a�b����a�Q�p�/��¬I�j�9�a���\�/�a����H���a� �f�j�Q�a�j���f¦,®A�,�\�\�,�
�9�j�j�Q�¯�9�H�¨°}±f����²1³v´/´MµH¶�·�¸2¹º¡!·m»\¹a£��`�j�Q������a�Q�p�/���j�
�/�/�2�a�9�/�/�¨�a�9�H�,�/���M�D�,�\�a�Q�a�,�/�¯�A�p�/�a� �H�¯�Z���,�\�p�2�j�M�
�a�9�}�,�\�j�M�a�9�Q�=�2�H�¼�9�H�j�Q�H�½�I�a�9�Q�U�¾�,�«� ���,�2�H� �j�¼�a�9�`�M�2�H�
�H� ©9�¿ �a��� �j�A�/�ª�A�p�/�a� �H�ª�A�2�H�I�H�9�Q�½�2�a�9�/�a�I�H�,�j�M£
ÀDÁ7ÂIÁZÃ�ÄHÁ7Å�Æ/ÂIÁ/Ç4È4É Y¯6 N J EF-/N 6 > 6/S\S\6 . 698 . J ]M-/N JMS\6¯S\6vk
02-H0 6/S ? 698 ?FN JM5 0\? Ê4]M-/]a? T6/5h8 .e? Y <7EF-/]a? T6/5 )

Ë ÌsÍ�Î z[Ï
Ð�Ñ�ÒÓÒ Ì§ÔÏ Í

^OE Y¯6 N J EF-/N 6 N JÕL EF- 5 02-/. N J . J ]M-/N 6 . J�L < J N J
-v> 6/S N7- S - L - S 0\? S N J E L EF- 5 0 J - Y ? JM5 0 6 N J EF-/.
J ]a<9-/]a? 6/57J .[NZ? G JMS\JM5 ]a?F-vE J .[Ös< J�L4JMS\Y ? 02- 5 N J .\] S ? >7? S
E 6 . L7S\6 ] J . 6 .�G TV .e?F] 6 .�N 6/Y ? 5 - 5 0 J .�× naØ ) X ? 5�JMY½k
>9- S\R/6984J .10 J½L EF- 5 0 J - Y ? JM5 0 6 . JWY < J .10 S -º? 5 .e<ZÊ4]a? JM5 0 J
]a<9- 5 N 6 - L - S\J ] JM5 G JM5¼T6/Y¯JM576 .;-/NZ?F]a? 6/5 -vE J .;Ös< J . J - 5
NZ? G TV ]a? E Y¯JM5 0 J`Y¯6 N J EF-v>7E J . Y¯J NZ?F- 5 0 J`J ]a<9-/]a? 6/57J .M)}c 576
N JAJ .10 6 .«G JM5¼T6/Y¯JM576 . J .;EF-u-/NZÙ JMS\JM5 ]a?F-uN J E Y -H0 JMS ?F-vE
JM5 0 S\J . TVf@/8 . 6 > S\J 0 6 N 698 -DEF-/. L - S\J N J .�N J E 6 . S\J ]a? L ? JM5Zk
0 J .;Ös< J E 6 ] 6/5 0\? JM57JM5 )¯^OE�G JM5¼T6/Y¯JM576 N J -/NZÙ JMS\JM5 ]a?F-
. J N7- L7S4T-/]j0\?F]M- Y¯JM5 0 J`JM5 0 6 N 6 .�E 6 . Y -H0 JMS ?F-vE J . R/S - 5 < k
EF- S\J .D]a<9- 5 N 6 . 6 > S\JML -/.\- 5 ]a? JMS 0 6 dH-vE 6/S N J Ùf< Y¯J N7-/N
? 5 0 JMS\5 -7) B . TV�8 ]a<9- 5 N 6 . J 0 S -v>9-Hye- JM5�L7S\6 ] J . 6 .AN J
. J ]M-/N 6 N 6/5 N J�J E Y -H0 JMS ?F-vEb-
0 S -H02- S!L7S\J . JM5 02-
< 5 -
Ùf< Y¯J N7-/Nb-vE 02- 8pJ .10 J G JM5¼T6/Y¯JM576 N7-¾E < R - S -¾< 5 - Y - @/6/S
]M- S\R - JM5WJ Ef. J ]M-/N JMS\698 E 6 Ös< J -HG J ]j02-DN J G 6/S\Y -¼? Y¯L46/Sek
02- 5 0 J -ºEF-/.«] 6/5 NZ?F]a? 6/57J .«N J . J ]M-/N 6º@/8ÚL46/S E 6 02- 5 0 698
-½EF-½Ùf< Y¯J N7-/NuN J E L7S\6 NZ<9]j0 6¯6 >Z0 JM5 ?FN 6 )
B . TV�8ÚL46/SbJ y JMY¯L E 698 ]a<9- 5 N 6uJ E_. J ]M-/N JMS\6 . J -vE ? Y¯JM5 02-
] 6/5 - S\JM5 -�Ös< J L7S\J . JM5 02-�< 5 -�Ùf< Y¯J N7-/N&N J E!ÛfÜ 8
L7S4T-/]j0\?F]M- Y¯JM5 0 J�576�JaÝ ?F.10 J -/NZÙ J .e? T6/5 N J EF- Y ?F. Y -�-
EF-/. L - S\J N J . 8 .e? 5AJMY >9- S\R/698vJ .102-;- S\JM5 -;] 6/5 < 5�Þ ÜÕN J
Ùf< Y¯J N7-/N 8 N7-ªE < R - S -ªÖs< J . JDL7S\6 NZ<7ßp]M-ªNZ?F]2Ù 6ªJ G J ]j0 6
-HG J ]j02- 5 N 6 N J G 6/S\Y - Y < @ .e? R/5 ? Ê4]M-H0\? dH-=-=EF-¾Ùf< Y¯J N7-/N
N J E L7S\6 NZ<9]j0 6 N J .\-vE ?FN7-7)
^`.10 6 . L7S\6 >7E JMY -/.�N J[Y¯6 N J EF-/N 6�576 . 6 EF- Y¯JM5 0 J . J
dH- 5 -�N7- S�JM5�J .10 J 0\? L46 N J
L EF- 5 02-/. 8 02- Y >7? TJM5 . J

N7- S4T- 5 JM5 -/Ös< J E E 6 . L7S\6 ] J . 6 .A? 5 NZ<9.10 S ?F-vE J . S\J EF-H0\? dH- k
Y¯JM5 0 J ] 6/Y¯L E J y 6 . 896 ]a< @/6 ] 6/Y¯L46/S 02- Y ? JM5 0 6 ? 5 0 JMS\576
. J -¢N J NZ? G TV ]a? ED]M- S -/]j0 JMS ? ßp-/]a? T6/5
@ . J§L7S\J . JM5 0 J ] 6/Y½k
L E ?F]M-/N7- 6 EF-v> 6/S ? 6 .\-[EF- 6 >Z0 JM5 ]a? T6/5 N J < 5�Y¯6 N J E 6
Y -H0 JMY[T-H0\?F] 6¯S\JML7S\J . JM5 02-H0\? d 6 )
B G 6/S 0\< 5 -/N7- Y¯JM5 0 J/8 . J NZ?F. L46/57J N J < 5 -�. JMS ? J N J
Ù JMS\S - Y ? JM5 02-/.uÖs< J�L4JMS\Y ? 0 JM5�Y¯6 N J EF- S�@ ] 6/5 0 S\6 EF- S
02- Y >7? TJM5¯J .10 J 0\? L46 N J¼L7S\6 ] J . 6 . R/S -/]a?F-/._-vE9N J .\- S\S\6 E E 6
N J E 6 .uE EF- Y -/N 6 .��j�F�j�Q�a�A�U�Ó�/�
�2�H�9���\�H�;���9�Q�a� � ¦s�a�9�Q�j�
>9-/.\-/N 6 . JM5hà �/��M¦v�I�2���2�H�j�\�U�M� 8 �\�2�/�j���,�a�Z�\�H�,�H� �j� 8
�A�2�2�H�9�F�j�A�U�=�/�=�\�,�\�a�,�H� áp�Q�M� 8 �j�F�j�Q�a�A�U�¾�\�j�9�a�j�Q�U� 8UJ 02]v)
B E R < 5 -=N JOJ .102-/.,0 TJ ] 5 ?F]M-/. L4JMS\Y ? 0 JM5 0 S -H02- S E 6 .Ú-/. L4J ] k
0 6 .WN J E L7S\6 >7E JMY -uÖs< J . 6/5 NZ? G TV ]a? E Y¯JM5 0 J ]a<9- 5 0\? Ê4]M- k
>7E J .½] 6/5¢S\JML7S\J . JM5 02-/]a? 6/57J . 5 < Y
TJMS ?F]M-/. 6 - 5 -vE TV 0\?F]M-/. 8
L4JMS\6 Ös< J«L < J N JM5 . JMS G 6/S\Y <7EF-/N 6 . J Ê4]a? JM5 0 JMY¯JM5 0 J N J
G 6/S\Y -½E ? 57RÚâ< TV .10\?F]M-7)
^ 5ºJ .10 J 0 S -v>9-Hy 6 . J Ù9- 6/L 02-/N 6ªL46/S`J E,NZ?F. J 3576 >9-/.\-/N 6
JM5 E T6/R ?F]M-½> 6/S\S\6 .\- L - S -½. 6 E d JM5 02- S E 6 . L7S\6 >7E JMY -/.=N J
Y¯6 N J EF-/N 6¯Y¯JM5 ]a? 6/5 -/N 6 . 8 Ù9-/]a? JM5 N 6 <9. 6 N J;Y
TJ 0 6 N 6 .
N J«R/JM57JMS -/]a? T6/5 -v<Z0 6/Y[T-H0\?F]M-ªN JDS\JMR EF-/.`- L - S 0\? S N J E 6 .
N7-H0 6 . 6 >Z0 JM5 ?FN 6 .bN J EF- 6/L4JMS -/]a? T6/5 ] 6/5 EF- L EF- 5 02- JM5
NZ?F.10\? 5 0 6 . L < 5 0 6 .=N J 0 S -v>9-Hy 6 )
^OE�- S 0 TV ]a<7E 6AJ .10 T- 6/S\R - 5 ? ßp-/N 6 N J EF-º.e? R <7? JM5 0 J G 6/S\Y - à
JM5 EF-A. J ]M]a? T6/5�r . J N J .\] S ? > J EF- L EF- 5 02- JaÝZL4JMS ? Y¯JM5 02-vE
N J . J ]M-/N 6 Ös< J . JbL7S\J 0 JM5 N JbY¯6 N J EF- S )_^ 5 EF-¯. J ]M]a? T6/5
ÛA. JªJaÝZL46/57J;J E Y
TJ 0 6 N 6 N JªY¯6 N J EF-/N 6 > 6/S\S\6 . 6¯@ EF-/.
0 TJ ] 5 ?F]M-/.ªN J
ã .e<7>Z0 S -/]j0\? d J ]aE <9.10 JMS ? 57Rsä Ös< J . JMS df? S4T- 5
N J >9-/. JDL - S -ªEF- S\J NZ<9]M]a? T6/5 N JbS\JMR EF-/.M)å^ 5 EF-W. J ]M]a? T6/5
l98 . JOL7S\J . JM5 02-¾EF-=- L E ?F]M-/]a? T6/5 ] 6/5 EF- L EF- 5 02-¼N J . J ]M-/N 6 )
XfJ¯Y < J .10 S - 5 E 6 . S\J .e<7E 02-/N 6 .bN J EF-!dH-vE ?FN7-/]a? T6/5¨JM5 EF-
. J ]M]a? T6/5�æ )�ç 6/S�T<7E 0\? Y¯698 . J§L7S\J . JM5 02- 5 EF-/.�] 6/5 ]aE < k
.e? 6/57J .=N J EÚ0 S -v>9-Hy 6 )

è Ð é¨êDÒ�z Ì/ë Ò Ì§ÔÏ Í Ð éíìWî
ë ìWî Í�Î î

^OE90 S -v>9-Hy 6 . J Ù9- S\J -vE ? ßp-/N 6 . 6 > S\J < 5 - L EF- 5 02- JaÝZL4Jak
S ? Y¯JM5 02-vE7N J . J ]M-/N 6 N J - S\JM5 -«.e? 0\<9-/N7- JM5 EF-/.å? 5 .102-vEF- k
]a? 6/57J ._N J E7N JML - S 02- Y¯JM5 0 6 N J¾PQ57R/JM5 ? JMSUTV -DN J¼X ?F.10 JMY -/.
@!B <Z0 6/Y[T-H0\?F]M-¯N J EF-¯c 5 ? d JMS .e?FN7-/N!N JªXfJ df? E EF-7)
g -;Ê R < S - nDY < J .10 S -;< 5 -;G 6 0 6/R/S -HG TV -bN J EF- L EF- 5 02- JM5
EF-�Ös< J . J ? 5 NZ?F]M- 5 E 6 . J E JMY¯JM5 0 6 .DÖs< J EF-�] 6/Y¯L46/57JM5h8
.e?Z>7? JM5¯Y <9]2Ù 6 .åN J¾J .10 6 . J E JMY¯JM5 0 6 ._. 6/5 -v< Ý ? E ?F- S\J .å-vE
0 S -H02- S . J N J < 5 - L EF- 5 02-WN 6/5 N J . JDS\J ]a? S ]a<7EF- J EÚ. T6 E ?FN 6
0 S -H02-/N 6 ) ^ 5 EF-¨Ê R < S - r . JuY < J .10 S -¨< 5[J .\Ös< JMY -



Tolvas

Humidificador

Cilindro

Quemador

Ventilador

Filtro de
mangas

(�? R < S - n/à çOEF- 5 02- JaÝZL4JMS ? Y¯JM5 02-vEhN J . J ]M-/N 6 )

.e? Y¯L E ? Ê4]M-/N 6 N J EF- Y ?F. Y -uN 6/5 N J - L - S\J ] JM5 E 6 . J E Jak
Y¯JM5 0 6 . L7S ? 5 ]a? L -vE J .;N J EF-u? 5 .102-vEF-/]a? T6/5 )�^ 5�J .10 JAJ . k
Ös< JMY -¯. J;L < J N JM5 NZ?F.10\? 57R <7? S 0 S\J . L - S 0 J . à

� ^OEW�a�9�a�A�/�/�H� 8 Ös< J 0\? JM57J ] 6/Y¯6 Ê 5[R/JM57JMS - S½J E
]M-vE 6/S .e<ZÊ4]a? JM5 0 JDL - S - J E J dH- S EF-b0 JMY¯L4JMS -H0\< S -ªN J
EF-b] 6/S\S ? JM5 0 J N J -v? S\J Ös< J . J <9.\- S4T- JM5¯J E L7S\6 ] J . 6 )
^`.102-¾0 JMY¯L4JMS -H0\< S - L < J N J E E JMR - S -D-vEF]M- 5 ßp- ShY[T-/.
N JWrvo/o�� +D)

� ^OE��a��� ���,�H�\� 8!L46/SÓJ E!Ös< J ]a? S ]a<7EF- J E Y -H0 JMS ?F-vE
Ù T< Y¯J N 6 -/. TV ] 6/Y¯6uJ EO-v? S\J ]M-vE ? JM5 0 J¯L7S\6 ] J N JM5 0 J
N J EÚÖs< JMY -/N 6/S t JM5 ?F. 6 ] 6/S\S ? JM5 0 JUw )å^ 5�J .102-ªß 6/5 -
J .¾N 6/5 N J . JDL7S\6 NZ<9] J«J E L7S\6 ] J . 6 N J . J ]M-/N 6 Ös< J
. JÓL7S\J 0 JM5 N JÓY¯6 N J EF- S )'^OE Y -H0 JMS ?F-vEªÙ T< Y¯J N 6
J .W? 5 0 S\6 NZ<9]a?FN 6§L46/S½J E JaÝ 0 S\JMY¯6 N J E¾]a? E ? 5 N S\6§@
-UdH- 5 ßp- L46/S�TJ EªN J >7?FN 6 -�EF- S\6 02-/]a? T6/5 N J�J .10 J
J E JMY¯JM5 0 698 .\-vE ? JM5 N 6 . J ] 6uL46/SªJ E 6 0 S\6uJaÝ 0 S\JMY¯6 )
B N JMY[T-/. 89J E}]a? E ? 5 N S\6 NZ?F. L46/57J;JM5 .e<u? 5 0 JMS ? 6/S N J
< 5 -;. JMS ? J N J -vE J 02-/. 6;L -vEF-/._] 6/5AJ EZÊ 5 N J¼Y¯6 d JMS
@ d 6 E 0 J - SªJ E Y -H0 JMS ?F-vE*. T6 E ?FN 6 N JM5 0 S\6 N J EF-¨] 6vk
S\S ? JM5 0 JbR -/. JM6 .\-;GI-/]a? E ? 02- 5 N 6AJ E}] 6/5 02-/]j0 6 . T6 E ?FN 6vk
R -/. 8 E 6 Ös< J`L4JMS\Y ? 0 J < 5WL7S\6 ] J . 6 N J`J dH- L46/S -/]a? T6/5
Y[T-/. S4T- L ?FN 6 )

�Óg -¯ß 6/5 -AN J �M�H� �I�/�WN 6/5 N J;JaÝ ?F.10 J < 5 d JM5 0\? EF-/N 6/S
N J½R/S - 5§L46 0 JM5 ]a?F-uÖs< J . J½JM5 ]M- S\R -ºN J G 6/S ßp- SDJ E
� <Hy 6 N J -v? S\J Ös< J -H0 S -Udf? J .\- J E4]a? E ? 5 N S\6 )å^ 5¯J .102-
ß 6/5 -b. J NZ?F. L46/57J N J < 5 . JM5 . 6/SåL - S - Y¯J NZ? S 0 JMY½k
L4JMS -H0\< S -�N J E R -/. 8 tIÖs< J . JMS4T-º< 5 -!N J EF-/.«dH- S ?F- k
>7E J .=N J ? 5 0 JMS7TJ .*N J E L7S\6 ] J . 6fw )_ç 6/S*6 0 S\6 EF-/N 698fJ E
. T6 E ?FN 6=J . S\J ] 6/R ?FN 6¾JM5 < 5 -¼]a? 5 02-*0 S - 5 . L46/S 02-/N 6/S -
N 6/5 N J Ù9- @ ? 5 .102-vEF-/N 6 < 5 . JM5 . 6/S N J Ùf< Y¯J N7-/NªN J
Y¯J NZ?FN7- JM5 ] 6/5 0\? 5 < 6 t EF-¯Ùf< Y¯J N7-/N!N J Eh. T6 E ?FN 6 -
EF-�.\-vE ?FN7- J .�EF-
dH- S ?F-v>7E J¨Y[T-/.!? Y¯L46/S 02- 5 0 J N J E
L7S\6 ] J . 698f6 >fdf?F- Y¯JM5 0 JUw )

� Ì Ð é Í�Î¨Ì��¯Ì Ò�î[Ò Ì§ÔÏ Í Ð é
� Ï
Ð é�ì¯Ï[ê	�
ÏÓz[z[Ï[êDÏ[ê

g -D?FN JM5 0\? Ê4]M-/]a? T6/5 N J < 5 .e?F.10 JMY - Y¯J NZ?F- 5 0 J*Y
TJ 0 6 N 6 .
>9-/.\-/N 6 . JM5 E T6/R ?F]M-u> 6/S\S\6 .\- J .W< 5 -¨N J EF-/.ª0 TJ ] 5 ?F]M-/.

(�? R < S - rZà ^`.\Ös< JMY -½N J EF- L EF- 5 02-¯N J . J ]M-/N 6 )

Ös< J¢Y¯J y 6/S\J . S\J .e<7E 02-/N 6 . L < J N J N7- S -[EF-[Ù 6/S -[N J
6 >Z0 JM57JMS < 5&Y¯6 N J E 6 Ös< J[S\JML7S\6 NZ<7ßp]M- J E�] 6/Y¯L46/Sek
02- Y ? JM5 0 6 NZ? 5¼T- Y ?F] 6 N J E Y ?F. Y¯698¾J E E 6 . J N J > J -�EF-
L46 .e? >7? E ?FN7-/N�Ös< J 0\? JM57JM5 E 6 . Y¯6 N J E 6 .`> 6/S\S\6 . 6 .ON J ? 5Zk
0 JMR/S - S EF-/.½]M- S -/]j0 JMSUTV .10\?F]M-/. 576 E ? 57J -vE J .½Ös< J!L <9NZ? JMS -
L7S\J . JM5 02- S 02-vE}.e?F.10 JMY -7)
^OEf? 5 0 JMS7TJ .�Ös< J*L7S\J . JM5 02- 5 E 6 . Y¯6 N J E 6 .�> 6/S\S\6 . 6 .}N JM5Zk
0 S\6 N J E¾]M- Y¯L46 N J ] 6/5 0 S\6 E J .½N 6 >7E J/àAL46/S < 5 EF-/N 698
L4JMS\Y ? 0 JM5�Y¯6 N J EF- S EF- L EF- 5 02-!Ös< J . J½L7S\J 0 JM5 N J ] 6/5Zk
0 S\6 EF- S )�^OE E 6 . JMS4T- T<Z0\? E!-�EF-�Ù 6/S -�N J NZ?F. J 35 - SÓJ E
] 6/5 0 S\6 EF-/N 6/S½@ÓL4JMS\Y ? 0\? S4T-�-/N JMY[T-/. L7S\6 >9- S G < JMS -�N J
E TV 57J - J E=] 6/5 0 S\6 EF-/N 6/S ] 6/5
J E Y¯6 N J E 6 > 6/S\S\6 . 6 N J EF-
L EF- 5 02-7) ç 6/S�6 0 S\6 EF-/N 698;L4JMS\Y ? 0 JM5 EF- L46 .e? >7? E ?FN7-/N
N J¯6 >Z0 JM57JMS < 5�Y¯6 N J E 6 > 6/S\S\6 . 6 N J E L7S\6/L ? 6 ] 6/5 0 S\6vk
EF-/N 6/S )å^`.10 6 -v> S\J < 5 -;? 5 Ê 5 ?FN7-/NºN JDL46 .e? >7? E ?FN7-/N J . @ -
Ös< J/8,L46/SDJ y JMY¯L E 698,L46 N S4T- 5 NZ?F. J 35 - S . J ] 6/5 0 S\6 EF-/N 6/S\J .
Y¯J NZ?F- 5 0 JW6 0 S -/.¾0 TJ ] 5 ?F]M-/. @u6 >Z0 JM57JMS < 5 ] 6/5 0 S\6 EF-/N 6/S
> 6/S\S\6 . 6 Ös< JªJMY <7E JªJ E�] 6/Y¯L46/S 02- Y ? JM5 0 6 N J E�] 6/5 0 S\6vk
EF-/N 6/S NZ?F. J 35 -/N 6�J ? 5 ]aE <9. 6 Ös< J E 6�Y¯J y 6/S\J!JM5 -vE R¾T< 5
-/. L4J ]j0 6 )
g - Y¯J 0 6 N 6 E 6/R4TV -½N J E Y¯6 N J EF-/N 6 > 6/S\S\6 . 6 02- Y >7? TJM5uJ .
-/N J ]a<9-/N7- JM5 E 6 .W]M-/. 6 .;N 6/5 N J�J E L7S\6 ] J . 6�J .WNZ? G TV ]a? E
N J ] 6/5 0 S\6 EF- S¯@ÓJaÝ ?F.102-�< 5 -�- Y¯L E ?F- JaÝZL4JMS ? JM5 ]a?F- JM5
EF-/. 6/L4JMS -/]a? 6/57J .ºN J EF- L EF- 5 02- 8=@ -ÓÖs< J . J 0\? JM57J EF-
L46 .e? >7? E ?FN7-/N�N J ? Y¯L E JMY¯JM5 02- S 02-vEª] 6/576 ]a? Y ? JM5 0 6�JM5
G 6/S\Y -�N J¯S\JMR EF-/.M)b^`. L46 .e? >7E J/8 - L - S 0\? S N J N7-H0 6 .bN J
-/]j0\<9-/]a? 6/57J .!. 6 > S\J EF- L EF- 5 02- 8D6 >Z0 JM57JMS < 5�Y¯6 N J E 6
Ös< J . J -u<Z0\? E ? ßp-/N 6 ] 6/Y¯6 ] 6/5 0 S\6 EF-/N 6/S > 6/S\S\6 . 6 )�^`. k
02-/.`0 TJ ] 5 ?F]M-/.«t >9-/.\-/N7-/. JM5!S\J N J . 57J < S\6/5 -vE J .*-/N7- L 02- k
0\? dH-/. 8ÚY
TJ 0 6 N 6 .DN J - L7S\JM5 NZ? ßp-Hy J/84J 02] w¼L4JMS\Y ? 0 JM5 Ös< J
J EZ.e?F.10 JMY -«N J ? 5 G JMS\JM5 ]a?F-D> 6/S\S\6 .\-¼. J - JM5 0 S\JM5 -/N 6DL - Sek
0\? JM5 N 6 N J EF-¼? 5 G 6/S\Y -/]a? T6/5 N J E 6 .�N7-H0 6 .�N J*6/L4JMS -/]a? T6/5h8
N J 02-vE Y - 57JMS -DÖs< J . J -Hy1<9.102- 5 E 6 . L - S4T- Y¯J 0 S\6 .}N J EF-/.
G < 5 ]a? 6/57J .bN JWL4JMS 0 JM57JM5 ]a?F- L - S -ºÖs< J EF- S\J EF-/]a? T6/5�JM5Zk
0 S -/N7-fiH.\-vE ?FN7-uN J E¾] 6/5 0 S\6 EF-/N 6/S > 6/S\S\6 . 6 . J -Hy1<9.10 J E 6
Y[T-/. L46 .e? >7E J -½EF-¯Ös< J . J <Z0\? E ? ßp- JM5 EF- L EF- 5 02- S\J -vE�)
ç 6/Sª6 0 S - L - S 0 J/8åJaÝ ?F.10 JM5 0 TJ ] 5 ?F]M-/.ªN J ?FN JM5 0\? Ê4]M-/]a? T6/5
N J .e?F.10 JMY -/. 576 >9-/.\-/N7-/. JM5&J E!] 6/576 ]a? Y ? JM5 0 6 N J
< 5�JaÝZL4JMS 0 698hJ .;N J ]a? Sp8 Ös< J¯576u57J ] J .e? 02- 5 < 5 -!? 5 G 6/Sek
Y -/]a? T6/5 - L7S ? 6/S ?9. 6 > S\J EF-/._G < 5 ]a? 6/57J .*N JDL4JMS 0 JM57JM5 ]a?F-
@ EF-/. S\JMR EF-/.M)�
 JM57JMS -vE Y¯JM5 0 J/84J .10 6 . Y
TJ 0 6 N 6 .=0 S -v>9- k
ye- 5 N J EF-¯.e? R <7? JM5 0 J G 6/S\Y - àåL7S ? Y¯JMS\698 . J«L7S\6/L46/57J < 5



Y¯6 N J E 6 ] 6/5 < 5 - J .10 S <9]j0\< S - L - S - Y¯J 0 S ? ßp-v>7E J tIN 6/5 N J
. JºS\J EF-/]a? 6/5 - 5 EF-/.;G < 5 ]a? 6/57J .½N J�L4JMS 0 JM57JM5 ]a?F-§N J EF-/.
JM5 0 S -/N7-/. 8 EF-/. S\JMR EF-/. @ EF-/.WG < 5 ]a? 6/57J .¯N J!L4JMS 0 JM57JM5Zk
]a?F-�N J EF-/.u.\-vE ?FN7-/. wj8 -�] 6/5 0\? 5 <9-/]a? T6/5h8¼J .10 J�Y¯6 N J E 6
J . Y¯6 NZ? Ê4]M-/N 6 - L - S 0\? S N J E 6 .�N7-H0 6 .A0 6/Y -/N 6 .�N J
EF- L EF- 5 02- S\J -vE 8 N J G 6/S\Y -¨Ös< J . J dH- @ - 5 -Hy1<9.102- 5 N 6
E 6 . L - S4T- Y¯J 0 S\6 .*N J EF-/.`G < 5 ]a? 6/57J .¼N JbL4JMS 0 JM57JM5 ]a?F-¯N J
-/]a< JMS N 6 ] 6/5 < 5 ] S ? 0 JMS ? 6 N J;JMS\S\6/S*J E JMR ?FN 6 )
^ 5AJ .10 J 0 S -v>9-Hy 6 . J Ù9-;<Z0\? E ? ßp-/N 6ªJ E Y
TJ 0 6 N 6 N J .\- S\S\6vk
E EF-/N 6!L46/S +`Ù7? <[× rUØO@ × Û Ø Ös< J . J¯JaÝZL46/57J½JM5 EF-/.bN 6 .
. J ]M]a? 6/57J .º.e? R <7? JM5 0 J .M)Õ^`.102-�0 TJ ] 5 ?F]M-¢N J§JaÝ 0 S -/]M]a? T6/5
N J½S\JMR EF-/. L7S ? Y¯JMS\6 <9.\- J E Y
TJ 0 6 N 6 �j�9�a���\�/�a����H�º�a� �f�j�
�Q�a�j���f¦ L - S -!N J 0 JMS\Y ? 5 - S;J E 5«T< Y¯JMS\6 N JAS\JMR EF-/. @ EF-/.
G < 5 ]a? 6/57J .�N J�L4JMS 0 JM57JM5 ]a?F-�N J E 6 .�- 5 0 J ] J N JM5 0 J . 8D@
N J . L < TJ . 8 <9.\-¯EF- J .10\? Y -/]a? T6/5 N J;Y�TV 5 ? Y¯6 .¼]a<9-/N S -/N 6 .
L - S -½N J 0 JMS\Y ? 5 - S E 6 .=] 6/5 . J ]a< JM5 0 J .=N J ]M-/N7- S\JMR EF-7)

���������
	������	������
� À ��������	���	�����
�
� �!�"���"	����������
��	������$#
	&%�
'(���)�*�
�+�"��,
�-�.�

^OEb02- Y -43576 N J EF-�>9-/. J N J¢S\JMR EF-/. J .u< 576 N J E 6 .
L7S\6 >7E JMY -/.ºÖs< J . J�L7S\J . JM5 02- JM5 J E«NZ?F. J 3576 N J E Y¯6vk
N J E 6 > 6/S\S\6 . 6 )�/ 6/S\Y -vE Y¯JM5 0 J/8hJ E 5«T< Y¯JMS\6 N JAS\JMR EF-/.
] S\J ] J N J G 6/S\Y - JaÝZL46/57JM5 ]a?F-vEå] 6/5¨J E 5«T< Y¯JMS\6 N J½JM5Zk
0 S -/N7-/._-vE Y¯6 N J E 6 > 6/S\S\6 . 6 ) B G 6/S 0\< 5 -/N7- Y¯JM5 0 J/8vJaÝ ?F. k
0 JM5 0 TJ ] 5 ?F]M-/. L - S - S\J NZ<9]a? S¯J .10 J!5«T< Y¯JMS\6 N J!S\JMR EF-/. 8
< 5 -[N J�J E EF-/. J .!EF-[N JM576/Y ? 5 -/N7-��j�9�a���\�/�a����H�Ó�a� �f�j�
�Q�a�j���f¦½Ös< J . JWL46 N SUTV -A0 S -/NZ<9]a? S ] 6/Y¯6 �\�2�H�9�2�a�7��H�!�9�H�
¦v�j�p�9�U�j)
^OE L7S\6/L¼T6 .e? 0 6 N J�J .10 J�Y
TJ 0 6 N 6�J .�?FN JM5 0\? Ê4]M- S < 5
R/S < L46�S\J NZ<9]a?FN 6 N J N7-H0 6 .AN JM5 0 S\6 N J ED] 6/5 y1< 5 0 6 N J
JM5 0 S -/N7-/.jiH.\-vE ?FN7-/.;Ös< J . J - S\JML7S\J . JM5 02-H0\? d 6 N J E¾] 6/Y½k
L46/S 02- Y ? JM5 0 6 N J ED.e?F.10 JMY -7)�^OE Y
TJ 0 6 N 6 �j�9�a���\�/�a����H�
�a� �f�j�Q�a�j���f¦º. J E E J dH-�-�]M-v> 6�Y¯J NZ?F- 5 0 J < 5 -vE R/6/S ? 0 Y¯6
Ös< J N J 0 JMS\Y ? 5 -ªE 6 . L < 5 0 6 .*N J < 5�R/S < L46 Ös< J . 6/5ºS\Jak
L7S\J . JM5 02-H0\? d 6 .*N J EÚ] 6/Y¯L46/S 02- Y ? JM5 0 6 N J«J . JbR/S < L4698 -
J .10 6 . L < 5 0 6 ._. J E J ._N JM576/Y ? 5 -«] JM5 0 S\6 .åN J E R/S < L46 )�^OE
Y
TJ 0 6 N 6uL < J N J . JMS ? Y¯L E JMY¯JM5 02-/N 6 ] 6/5�J E*.e? R <7? JM5 0 J
-vE R/6/S ? 0 Y¯69à
XfJ - 5103254608794;: : : 4608<1=[L < 5 0 6 . JM5 < 5ÓJ . L -/]a? 6 N J NZ? k
Y¯JM5 .e? T6/5�> Ös< J ? 5 ]aE < @ -W02- Y >7? TJM5 EF-¯.\-vE ?FN7-7)
� ç_-/. 6 n/à¢J E J ]M]a? T6/5 N J 0 6 N 6 .ºE 6 . L < 5 0 6 .!] 6/Y¯6
]M- 5 NZ?FN7-H0 6 .=-¯] JM5 0 S\6 .¾N J E R/S < L46 )

� ç_-/. 6�rZà -/.e? R/5 -/]a? T6/5 -�]M-/N7- L < 5 0 6?08@ N J < 5 -
G < 5 ]a? T6/5 N J N JM5 .e?FN7-/N 8 N J Ê 5 ?FN7-AN J EF-½G 6/S\Y -

A @CB
<D
EGF 28H
0JI tLK�M 08@ K 0 E M

7
tONQPJR r/w 7 w

N 6/5 N J NQP¨N J Ê 57J§J ED] TV S ]a<7E 6 N 6/5 N J E 6 . L < 5 0 6 .
d J ]a? 576 .*Ös< J ]M-v? R - 5 N JM5 0 S\6 N J E Y ?F. Y¯6 0 JM5 N S4T- 5
< 5ÓJ G J ]j0 6¨R/S - 5 N JºJM5 EF-uG < 5 ]a? T6/5 N J N JM5 .e?FN7-/N 8
@ E 6 . L < 5 0 6 .¢Ös< J ]M-v? R - 5 G < JMS -�0 JM5 N S4T- 5 < 5

J G J ]j0 6ºL4J Ös< J 3576 ) B . TV�8 .e? J E L < 5 0 6)08@ 0\? JM57JªY < k
]2Ù 6 .�d J ]a? 576 .�N JM5 0 S\6 N J¾J .10 J ] TV S ]a<7E 6 0 JM5 N S4T-D< 5 -
G < 5 ]a? T6/5 N J N JM5 .e?FN7-/N¢-vE 02-7)�c 5 -§d J ßº-/. 6 ]a?F-/N7-
J .102-ÓG < 5 ]a? T6/5 -�]M-/N7- L < 5 0 698 . J . J E J ]M]a? 6/5 - J E
L < 5 0 6 ] 6/5ÓY - @/6/S G < 5 ]a? T6/5 N J N JM5 .e?FN7-/NÓ] 6/Y¯6
L7S ? Y¯JMS ] JM5 0 S\6 N J E R/S < L46S0UTLV )

� ç_-/. 6 Û àbJ E J ]M]a? T6/5 . J ]a< JM5 ]a?F-vEON JA6 0 S\6 .b] JM5 0 S\6 .M)
XfJ - 0UTL2ÓJ E L7S ? Y¯JMS ] JM5 0 S\6 N J E R/S < L46�@ A TL2
.e<
dH-vE 6/S N J N JM5 .e?FN7-/N 8 . J�L < J N J ]M-vEF]a<7EF- S < 5 -
5 < J dH-§G < 5 ]a? T6/5 N J N JM5 .e?FN7-/N L - S -§]M-/N7- L < 5 0 6
08@ ] 6/Y¯6
A @WB A @ KXA TLV H 0JI

tLK�M 08@ K 0UTLV M 7tONQYZR r/w 7 w
gh6 . L < 5 0 6 .ºÖs< J§J .10 TJM5 ] JMS ]M-�N J E L7S ? Y¯JMS ] JM5Zk
0 S\6½JaÝZL4JMS ? Y¯JM5 02- S4T- 5 < 5 - S\J NZ<9]M]a? T6/5 N J .e<uN JM5Zk
.e?FN7-/N @ N JWJ .102-AG 6/S\Y -ºÖs< J N7- S4T- 5�JaÝ ]aE <7?FN 6 . JM5
EF-�.e? R <7? JM5 0 J . J E J ]M]a? T6/5 ] 6/Y¯6�5 < J d 6 .§] JM5 0 S\6 .M)
^OE L - S4T- Y¯J 0 S\6 NQY J . J E S -/NZ? 6 Ös< J N J Ê 57J Ös< TJ
L < 5 0 6 .¢dH- 5 - JaÝZL4JMS ? Y¯JM5 02- S < 5 - Y - @/6/S�S\Jak
NZ<9]M]a? T6/5 N J .e<§G < 5 ]a? T6/5 N J N JM5 .e?FN7-/NÚ)WK J . L < TJ .
N J!J .102-¨. JMR < 5 N7- S\J NZ<9]M]a? T6/5 . JMS4T-§. J E J ]M]a? 6/5 -/N 6
J E L < 5 0 6 ] 6/5½Y - @/6/S G < 5 ]a? T6/5 N J N JM5 .e?FN7-/NW] 6/Y¯6
. JMR < 5 N 6 ] JM5 0 S\6 N J E R/S < L46[0UT\7 )å^`.10 J ] JM5 0 S\6[0UT\7
. JMS4T-u<9.\-/N 6§L - S -�]M-vEF]a<7EF- S EF- L7S4T6vÝ ? Y -!G < 5 ]a? T6/5
N J N JM5 .e?FN7-/N S\J NZ<9]a?FN7- @�J .10 J½L -/. 6 . J½S\JML4J 0\? S4T-
.e<9] J .e? dH- Y¯JM5 0 J ] 6/5!J E}.e? R <7? JM5 0 J ] S ? 0 JMS ? 69à
Å�]^A T`_�acb A 2 ÈedUf�g8d�Æ/ÈfÅª. J -/] JML 02- 0UT`_ ] 6/Y¯6

< 5 ] JM5 0 S\6 N JbR/S < L46
t b�J .=< 5 -¯] 6/5 .102- 5 0 JbL46 .e? 0\? dH- w

Å�]hdWgCiÓÅ�]^A T`_�jck A 2 ÈedUf�g8d�Æ/ÈfÅ J E L7S\6 ] J . 6
Ê 5 -vE ? ßp- @ . JbS\J ]2Ù9-vßp- 0UT`_ ] 6/Y¯6
] JM5 0 S\6
t k�J .¾< 5 -¯] 6/5 .102- 5 0 JbL46 .e? 0\? dH-
Y¯JM576/S Ös< J�b«w

Å�]hdWgÓtI. J -mlon @ < EF- Y ? 5 ? Y -ANZ?F.102- 5 ]a?F-
JM5 0 S\J�0UT`_W@ 0 6 N 6 .¾E 6 .=] JM5 0 S\6 .
JM5 ] 6/5 0 S -/N 6 . L7S\J df?F- Y¯JM5 0 JUw� ]�prq�s tu6vxw
y{z�|y V�}

n ÈedUf�g8d�Æ/ÈfÅ;. J
-/] JML 02- 0UT`_ ] 6/Y¯6 < 5u5 < J d 6 ] JM5Zk
0 S\6
Å�]hdWgCiÚ. JbS\J ]2Ù9-vßp- 0UT`_W@ . J ]M- Y½k
>7?F-¯.e<�N JM5 .e?FN7-/N!- o ) XfJ . J E J ]M]a? 6vk
5 - J E L < 5 0 6 ] 6/5 EF- Y - @/6/S N JM5 .e? k
N7-/Nu] 6/Y¯6½J E 5 < J d 6S0UT`_W@ ] 6vk
Y ? JM5 ßp-¯N J;5 < J d 6¯J E L7S\6 ] J . 6

� ç_-/. 6=l9à +*-vEF]a<7EF- S}J EsdH-vE 6/S N J E L - S4T- Y¯J 0 S\6�~ <9.\- k
N 6¢JM5 EF-/.¯G < 5 ]a? 6/57J .ºN J�L4JMS 0 JM57JM5 ]a?F- L - S -�E 6 .
] JM5 0 S\6 . JM5 ] 6/5 0 S -/N 6 .

~�B NQP[�stO�.� 0 tO� w K?�
� = tO� wew� �
X ? JM5 N 6 � J Eh] 6/5 y1< 5 0 6 N J ] JM5 0 S\6 . 6 >Z0 JM5 ?FN 6 .M)



����� ���S����	����%��	 �
� �!�"�
�m��	��������
��	������

XfJ - < 5 ] 6/5 y1< 5 0 6 N J�� ] JM5 0 S\6 . N J R/S < L46� 0��2 460��7 4;: : : 460��T
	 8 N 6/5 N J EF-/. L7S ? Y¯JMS -/.���] 6f6/S N JM5 -/N7-/.] 6/S\S\J . L46/5 N JM5 -�EF-/.[dH- S ?F-v>7E J .�N J�JM5 0 S -/N7- @ EF-/.
T<7E 0\? Y -/. > K���] 6/S\S\J . L46/5 N JM5 -bEF-/.ådH- S ?F-v>7E J .åN J .\- k
E ?FN7-7)O+*-/N7-Dd J ]j0 6/SW0��@ . J N J .\] 6/Y¯L46/57J*JM5 N 6 . L - S 0 J . à< 5 -¯] 6/S\S\J . L46/5 NZ? JM5 0 J -½EF- JM5 0 S -/N7-� �@ @�6 0 S -�� �@ ] 6vk
S\S\J . L46/5 NZ? JM5 0 J -�EF-§.\-vE ?FN7-7)§+*-/N7-§] JM5 0 S\6 N JºR/S < L46
0��@ . JMS4T-�] 6/5 .e?FN JMS -/N 6ºJM5 EF- 6 >Z0 JM5 ]a? T6/5 N J < 5 - S\JMR EF-> 6/S\S\6 .\-�Ös< J N J .\] S ? > J�J ED] 6/Y¯L46/S 02- Y ? JM5 0 6 N J E«.e?F. k
0 JMY -7)¾K«-/N 6 < 5 d J ]j0 6/S N J;JM5 0 S -/N7-� 87J E R/S -/N 6 ] 6/5
J E}Ös< JbJ .102- S\JMR EF-½. J .\-H0\?F.1GI-/] J . J N J Ê 57J ] 6/Y¯6

��@WB H 0JI
tLK�M )K� �@ M 7tONQPJR r/w 7 w

^OEÚd J ]j0 6/S .\-vE ?FN7-��!. J ]M-vEF]a<7EF-¯N J EF-A.e? R <7? JM5 0 J G 6/S\Y -
� B��

T@ F 2 ��@ � �@
�
T@ F 2 ��@

gh6 .§] 6/5 . J ]a< JM5 0 J .§N J ]M-/N7- S\JMR EF- . JMS4T- 5 ] 6/Y >7? 5 - k
]a? 6/57J .§E ? 57J -vE J .�N J EF-/.§dH- S ?F-v>7E J .§N J
JM5 0 S -/N7-[0\? L46��-��H- R ? k1X < R/JM576vk�� - 57R × lHØ

� �@ B��)@  w�� @
N 6/5 N J��)@«J .¯< 5 - Y -H0 S ? ß�] 6/5 .102- 5 0 J t > K�� wmÝ � 8
@ � @¾J .b< 5 d J ]j0 6/S ] 6 E < Y¯5 -u] 6/5 .102- 5 0 J ] 6/51> K �J E JMY¯JM5 0 6 .M)¨ç 6/S[T<7E 0\? Y¯698_J E Y
TJ 0 6 N 6 N J�J .10\? Y -/]a? T6/5
L46/S;Y�TV 5 ? Y¯6 .b]a<9-/N S -/N 6 .«. J - L E ?F]M-u] 6/5�J .10 6 .bN7-H0 6 .
L - S - 6/L 0\? Y ? ßp- S E 6 . L - S4T- Y¯J 0 S\6 .½N J EF-/. J ]a<9-/]a? 6/57J .
N J E 6 .=] 6/5 . J ]a< JM5 0 J .M)

! ë ìWî Í�Î é�î � Ì é Í�Î Ï�Ð é�ì
� Ï
Ð é�ì¯Ï �
ÏÓz[z[Ï[êDÏ Ð éíÑ Í
ê¾é¨Ò�î Ð éuz[Ï�z[Ï Î î Î ÏÓz Ì Ï

^ 5�J .102-�. J ]M]a? T6/5 . JAJaÝZL E ?F]M- 5 ]M-/N7-!< 576 N J E 6 . L - k
. 6 .A. JMR <7?FN 6 . L - S -�EF- J EF-v> 6/S -/]a? T6/5 N J E Y¯6 N J E 6 > 6vk
S\S\6 . 6 N J E¯. J ]M-/N JMS\6 S\6 02-H0 6/S ? 6 N J - S\JM5 - 8 N J .\N J EF-
-/N7Ös<7?F.e?F]a? T6/5 N J N7-H0 6 .WÙ9-/.102-§EF-§dH-vE ?FN7-/]a? T6/5 N J E Y¯6vk
N J E 6 )
XfJ¨L7S\6/L46/57J < 5�Y¯6 N J E 6ÓY <7E 0\? dH- S ?F-v>7E J N J N 6 . JM5Zk
0 S -/N7-/. à � <Hy 6 N J ] 6/Y >7<9.10\? >7E J�"^T�# n�Y @ � <Hy 6�L7S\6vk
NZ<9]j0 6�"�$ u # p&% @ N 6 .¯.\-vE ?FN7-/. à 0 JMY¯L4JMS -H0\< S -�N J E R -/.N J .\-vE ?FN7-(' #W@ Ùf< Y¯J N7-/N¢N J E L7S\6 NZ<9]j0 6 -!EF-�.\-vE ?FN7-) #H8 02-vE @ ] 6/Y¯6 - L - S\J ] JbJM5 EF-WÊ R < S -¯Û7)
+ 6/Y¯6 . J Ù9-º] 6/Y¯JM5 02-/N 6 - 5 0 JMS ? 6/S\Y¯JM5 0 J/8 EF-Ad JM5 02-Hye-
Ös< JºL7S\J . JM5 02- J E`<9. 6 N J E Y¯6 N J E 6 > 6/S\S\6 . 6 G S\JM5 0 J -vE
Y¯6 N J EF-/N 6 ] 6/5¢J ]a<9-/]a? 6/57J .WNZ? G JMS\JM5 ]a?F-vE J . J .10 T- JM5 EF-
L46 .e? >7? E ?FN7-/NÕN J¢6 >Z0 JM57JMS < 5 ] 6/Y¯L46/S 02- Y ? JM5 0 6 Y[T-/.
L7S\J ]a?F. 6;JM5 ] 6/5 NZ?F]a? 6/57J .ON 6/5 N J . J N7- 5 G JM5¼T6/Y¯JM576 .`N J
-/NZÙ JMS\JM5 ]a?F-ÓN J E Y -H0 JMS ?F-vE�)�^`.10 J G JM5¼T6/Y¯JM576 . J 0 S - k
NZ<9] JDJM5 < 5 -ª]M- S\R - 6WL4J . 6 N J E,]a? E ? 5 N S\6 Ös< J -HG J ]j02- S4T-
N J G 6/S\Y -ª.e? R/5 ? Ê4]M-H0\? dH-;-;0 6 N 6ªJ E L7S\6 ] J . 6 N J . J ]M-/N 6 )

Planta de secado

To

Ho

Fcomb

Fprod

(�? R < S -½Û à ^ 5 0 S -/N7-/. @ .\-vE ?FN7-/.=N J E Y¯6 N J E 6 )

ç 6/S 02- 5 0 698¼L - S\J ] J§S -vß 6/5 -v>7E J ? 5 0 JM5 02- S -v> 6/S N7- S�J E
Y¯6 N J EF-/N 6 - L - S 0\? S N J 0 S\J . Y[T6 NZ<7E 6 . à < 5�Y[T6 NZ<7E 6
L7S ? Y - S ? 6 Ös< J N J 0 JMS\Y ? 57JuJ E L4J . 6�JM5�J E¼]a? E ? 5 N S\698`@
< 5 -§d J ß 6 >Z0 JM5 ?FN 6¨J .10 J dH-vE 6/Sp8 N 6 . Y[T6 NZ<7E 6 .W. J ]a< 5Zk
N7- S ? 6 .ªÖs< JAL4JMS\Y ? 02- 5¢6 >Z0 JM57JMSp8 EF-!0 JMY¯L4JMS -H0\< S -�N J E
R -/.`N J .\-vE ?FN7- @ EF-ªÙf< Y¯J N7-/NºN J .\-vE ?FN7-WN J E L7S\6 NZ<9]j0 6
S\J . L4J ]j0\? dH- Y¯JM5 0 J/8 ] 6/Y¯6 . J¯Y < J .10 S - JM5�J E J .\Ös< JMY -
N J EF-�Ê R < S - l ) g -uy1<9.10\? Ê4]M-/]a? T6/5 N J¨J .102-¢NZ? df?F.e? T6/5
df? JM57J N7-/N7- L46/S¢J EAÙ J ]2Ù 6 N J Ös< J EF-/.�NZ? 5¼T- Y ?F]M-/.
L - S - J E L4J . 698 0 JMY¯L4JMS -H0\< S -�N J�R -/. J . @ Ùf< Y¯J N7-/N
N JAL7S\6 NZ<9]j0 6 N J .\-vE ?FN7-u. 6/5�Y < @ NZ?F.10\? 5 02-/.M) B . TV�8 EF-
dH- S ?F-/]a? T6/5 N J 0 JMY¯L4JMS -H0\< S -«N J*R -/. J .h0\? JM57J < 5 0\? JMY¯L46
N JWS\J . L < J .102-ºN J E 6/S N JM5 N JWY ? 5 <Z0 6 . 8,@ E 6 .«]M- Y >7? 6 .
JM5�J E L4J . 6 N J EO. T6 E ?FN 6 -/]a< Y <7EF-/N 6!JM5�J EO]a? E ? 5 N S\6uJM5
-vE R < 576 .=]M-/. 6 .*E E JMR - 5 -A. JMS N J Ù 6/S -/.M)

F
comb

Peso

F
prod

Peso

Ho

Fcomb

Fcomb

To

Peso

(�? R < S - l9à+*ÕT6 NZ<7E 6 .¾N J E Y¯6 N J E 6 > 6/S\S\6 . 6 )

gh6 . L < 5 0 6 .¾-¯. JMR <7? S*L - S - S\J -vE ? ßp- S`J E Y¯6 N J EF-/N 6 . 6/5
E 6 .=.e? R <7? JM5 0 J . à

�ÓB N7Ös<7?F.e?F]a? T6/5 N J E 6 .¼N7-H0 6 .DN J EF- L EF- 5 02- JaÝZL4JMS ? k
Y¯JM5 02-vE�)

� K J 0 JMS\Y ? 5 -/]a? T6/5 N J EF-/.DG < 5 ]a? 6/57J .bN J¯L4JMS 0 JM57JM5Zk
]a?F-¢N J E 6 .A- 5 0 J ] J N JM5 0 J . Y¯J NZ?F- 5 0 J�J E Y
TJ 0 6 N 6
�j�9�a���\�/�a����H�½�a� �f�j�Q�a�j���f¦v)

�-, >Z0 JM5 ]a? T6/5 N J E Y¯6 N J E 6 <9.\- 5 N 6 E 6 .�N7-H0 6 . JaÝfk
L4JMS ? Y¯JM5 02-vE J .=N J;6/L4JMS -/]a? T6/5�JM5uL EF- 5 02-7)

� CO-vE ?FN7-/]a? T6/5 N J E Y¯6 N J E 6¯6 >Z0 JM5 ?FN 6 )

^ 5 EF-¢Ê R < S - æ - L - S\J ] J EF-Óß 6/5 -
N J 0 S -v>9-Hy 6ÓL - S -
J E � <Hy 6 N J ] 6/Y >7<9.10\? >7E J�@�J E � <Hy 6 N J§L7S\6 NZ<9]j0 6 -
EF- JM5 0 S -/N7-7) XfJ Ù9-§Êvye-/N 6 EF-§Ùf< Y¯J N7-/NÓN J!JM5 0 S -/N7-
N J E L7S\6 NZ<9]j0 6AJM5 < 5§Þ Ü @ -ºÖs< JªJ .D- L - S 0\? S N JªJ .102-



Ùf< Y¯J N7-/N[]a<9- 5 N 6 . J§L7S\J . JM5 02- 5 E 6 .¯G JM5¼T6/Y¯JM576 .ºN J
-/NZÙ JMS\JM5 ]a?F-7)

u1( Fcomb)

u2 (Fprod) 3

2

4

0.7

P1

P2

P3 P4

(Kg/h)

(Kg/min)
P5

2.6 4

PN

P6

(�? R < S - æZà��46/5 -½N J 0 S -v>9-Hy 6 N J EF- L EF- 5 02-7)

K JM5 0 S\6 N J E 6 .bdH-vE 6/S\J . L46 .e? >7E J .;Ös< JAL < J N JM5 0 6/Y - S
J .102-/. JM5 0 S -/N7-/. JaÝ ?F.10 JM5 ]a? JMS 02-/.½] 6/Y >7? 5 -/]a? 6/57J .ªÖs< J
E E J dH- 5 -vE`.e?F.10 JMY -�- L < 5 0 6 .ªN J 0 S -v>9-Hy 6u576 -/] JML 02- k
>7E J .M)�ç 6/SAJ y JMY¯L E 698 .e? J E � <Hy 6 N J ] 6/Y >7<9.10\? >7E J§J .
>9-Hy 6;@WJ E � <Hy 6 N J=L7S\6 NZ<9]j0 6 -vE 0 698/J E L7S\6 NZ<9]j0 6 . J=L4Jak
R - S4T- JM5ºJaÝ ] J . 6;JM5ºJ E,]a? E ? 5 N S\698 E E JMR - 5 N 6 -;< 5ºJ .102-/N 6
J .102-/]a? 6/5 - S ? 6 N 6/5 N J EF-½]M- S\R - JM5�J EÚ]a? E ? 5 N S\6 . J - Y < @
-vE 02- 8ZL <9NZ? TJM5 N 6 . J - R/6 02- S¾J E L7S\6 NZ<9]j0 6 NZ?F. L46/5 ? >7E J;JM5
EF-W0 6 E dH-7)

�C�����"�����
�������%��	 �
� �����S�"���
� �-�
À �-�"	��h�

gh6 .½N7-H0 6 .½N J > JM5�S\J � J ye- S½J E=] 6/Y¯L46/S 02- Y ? JM5 0 6 N J E
.e?F.10 JMY - JM5 EF- Y - @/6/SªL - S 0 J�L46 .e? >7E J N J EF-§ß 6/5 -§N J
0 S -v>9-Hy 6 ) B N JMY[T-/. 8,J . 57J ] J .\- S ? 6 N J 0 J ]j02- Sb@ N J .\]M- Sek
02- S N7-H0 6 ._] 6/5 0 S -/NZ?F]j0 6/S ? 6 . 8UJ .ON J ]a? Sp8 EF- JaÝ ?F.10 JM5 ]a?F-bN J
NZ? G JMS\JM5 0 J .AdH-vE 6/S\J .ºN J .\-vE ?FN7- L - S -�EF-/. Y ?F. Y -/. JM5Zk
0 S -/N7-/.!t L46/S¯JMS\S\6/S\J .WN J!6/L4JMS -/]a? T6/5h8 -Ud JMSUTV -/. 8 - S\S - 5Zk
Ös< J . @!L - S -/N7-/. w ) ��- Y >7? TJM5 Ù9- @ Ös< J 0 JM57JMS ]a<7?FN7-/N 6
] 6/5 E 6 . S <7?FN 6 . JM5 E 6 .*dH-vE 6/S\J .¾N J EF-/. Y¯J NZ?FN7-/.=N J -vE k
R < 576 .=. JM5 . 6/S\J .M)
^OE L7S ? Y¯JMS¼L -/. 6AL - S - 6 >Z0 JM57JMS E 6 .¼N7-H0 6 . J .D-/N7Ös<7? S ? S
? 5 G 6/S\Y -/]a? T6/5 N J E7.e?F.10 JMY - S\J -vE JM5 EF-Dß 6/5 -«N J 0 S -v>9-Hy 6 )
K J >7?FN 6 -vE J E J dH-/N 6 0\? JMY¯L46 N J!S\J . L < J .102- @¢J .102-v>7? k
E ? ßp-/]a? T6/5 N J E,.e?F.10 JMY - S\J .e<7E 02-ª? 5 df?F-v>7E JD6 >Z0 JM57JMS ? 5 G 6/Sek
Y -/]a? T6/5 . 6 > S\J 0 6 N7-/.;EF-/.W] 6/Y >7? 5 -/]a? 6/57J .;N J dH-vE 6/S\J .
N J EF-/.;. J 35 -vE J .bN J¯JM5 0 S -/N7- @ 0 S - 5 .e?F]a? 6/57J . JM5 0 S\J EF-/.
Y ?F. Y -/.M)_ç 6/S E 6 02- 5 0 698 . JDS\J -vE ? ßp- 5AL7S < J >9-/. JM5ºL < 5Zk
0 6 . S\JML7S\J . JM5 02-H0\? d 6 .hN J EF-¼ß 6/5 -DN J 0 S -v>9-Hy 698 N J G 6/S\Y -
Ös< J . Jb6 >Z0 JM57R -W? 5 G 6/S\Y -/]a? T6/5 .e<ZÊ4]a? JM5 0 JbL - S - L7S\J N Jak
]a? SAJ E¼] 6/Y¯L46/S 02- Y ? JM5 0 6 N J ED.e?F.10 JMY - JM5�J .102-�ß 6/5 -7)��- Y >7? TJM5 Ù9- @ Ös< J 0 JM57JMS EF- L7S\J ]M-v<9]a? T6/5 N J Ös< J -WE 6 .
N7-H0 6 .O0 6/Y -/N 6 .`E J .¾-HG J ]j0 J E 6WY¯JM576 . L46 .e? >7E J EF-/. L4JMSek
0\< S >9-/]a? 6/57J . 8/L7S\6 ]a< S - 5 N 6;S\J -vE ? ßp- S EF-b0 6/Y -ªN J N7-H0 6 .
JM5 ] 6/5 NZ?F]a? 6/57J . JaÝ 0 JMS\5 -/.`N J 0 JMY¯L4JMS -H0\< S -ª.e? Y ? EF- S\J .M)
c 5 - d J ß 6 >Z0 JM5 ?FN 6 .§E 6 .¨N7-H0 6 . JaÝZL4JMS ? Y¯JM5 02-vE J . 8;J E
.e? R <7? JM5 0 J§L -/. 6¢J . J E¼Ê9E 0 S -/N 6 N J E 6 . Y ?F. Y¯6 . L - S -
J E ? Y ? 5 - S E 6 . S <7?FN 6 .M)_^`.10 6 . J ] 6/5 .e? R < J ] 6/5 < 5 Ê9E 0 S\6
L -/. 6 >9-Hy 6 Ös< J`J E ? Y ? 57J E 6 . S <7?FN 6 .�N J -vE 02-=G S\J ]a< JM5 ]a?F-7)

ç 6 .10 JMS ? 6/S\Y¯JM5 0 J/8 . J`S\J -vE ? ßp-=< 5 0 S -H02- Y ? JM5 0 6 N J N7-H0 6 .
Ös< J[L4JMS\Y ? 02- J E ? Y ? 5 - S N J[J .10 J ] 6/5 y1< 5 0 6 E 6 .¢Ös< J
. J - 5uL46 ] 6ºS\JML7S\J . JM5 02-H0\? d 6 .¾N J E�] 6/Y¯L46/S 02- Y ? JM5 0 6 N J
EF- L EF- 5 02- 8 ] 6/Y¯6WL < J N JM5 . JMS E 6 .*N JMS ? dH-/N 6 .`N J .e? 0\<9- k
]a? 6/57J .A0 S - 5 .e? 0 6/S ?F-/.º] 6/Y¯6 EF-/. L < J .102-/. JM5�Y - S ]2Ù9- 8
GI-vE E 6 . JM5 EF- 6/L4JMS -/]a? T6/5¨6uL4JMS 0\< S >9-/]a? 6/57J .;N JMS ? dH-/N7-/.
N J;J .10 6 .*GI-vE E 6 . 8ZJ 02]v)
c 5 -�d J ß�Ös< J . J Ù9- 5�JaÝ 0 S - TV N 6 E 6 .uN7-H0 6 .uÖs< J N Jak
Ê 57JM5ÓJ E*] 6/Y¯L46/S 02- Y ? JM5 0 6 N J E*.e?F.10 JMY - 8 . J - R/S < L - 5
L - S - L4JMS\Y ? 0\? S EF-¢- L E ?F]M-/]a? T6/5 N J E 6 .º-vE R/6/S ? 0 Y¯6 .AN J
N J 0 JMS\Y ? 5 -/]a? T6/5 N J EF-/.WG < 5 ]a? 6/57J .ºN JuL4JMS 0 JM57JM5 ]a?F- @
6 >Z0 JM5 ]a? T6/5 N J E Y¯6 N J E 6 )

�C��� ' %���
�
�!� À �"�'(�"�"�� �
��� À ���W�
��	 ���(����-�	��
�)�

K J E 6 .*0 S\J . Y[T6 NZ<7E 6 . JM5 Ös< J . J Ù9-¯NZ? df?FNZ?FN 6AJ E Y¯6vk
N J E 6 > 6/S\S\6 . 698pJ E Y[T-/.h? Y¯L46/S 02- 5 0 J`J . J EfÖs< J ]M-vEF]a<7EF- J E
L4J . 698s@ -bÖs< J¼J .10 J dH-vE 6/S dH-ª-b? 5 � <7? S N J¼Y - 57JMS - Y < @
.e? R/5 ? Ê4]M-H0\? dH- JM5 EF-¨N J 0 JMS\Y ? 5 -/]a? T6/5 N J EF-/.WdH- S ?F-v>7E J .
N J .\-vE ?FN7-7)_ç 6/S 02- 5 0 698 . JDL < J N J -HÊ S\Y - S Ös< J EF-ª> 6/5Zk
N7-/NªN J E Y¯6 N J E 6 dH-D-DN JML4JM5 N JMS N J EF-¼> 6/5 N7-/NªN J*J .10 J
Y[T6 NZ<7E 6 )Dç 6/S ] 6/5 .e? R <7? JM5 0 J/8 Ù9- @ Ös< J 0 JM57JMSDJ . L4J ]a?F-vE
]a<7?FN7-/N 6 -�EF-�Ù 6/S -�N JºS\J -vE ? ßp- S < 5 -§-/N7Ös<7?F.e?F]a? T6/5 N J
N7-H0 6 .�] 6/S\S\J ]j02- 8 N J >7?FN 6 -DÖs< J*J .102-DdH- S ?F-v>7E JOJ .�EF-«Ös< J
Y[T-/.b02- S N7- JM5�J .102-v>7? E ? ßp- S . J/8 N J G 6/S\Y -uÖs< JAL < J N JM5
L -/.\- S dH- S ?F-/.åÙ 6/S -/._- 5 0 J .ON J Ù9-/] JMS E 698v@ ] 6/Y¯6 ] 6/5 . Jak
]a< JM5 ]a?F- 8 E JDL < J N JM5 -HG J ]j02- S*Y[T-/.`EF-/.*] 6/5 NZ?F]a? 6/57J . JaÝfk
0 JMS\5 -/.ªtI. 6 > S\J 0 6 N 6 EF-½0 JMY¯L4JMS -H0\< S -º- Y >7? JM5 0 JUw )=^ 5
EF-=Ê R < S - Þ . JOY < J .10 S - 5 -vE R < 576 N J E 6 .�N7-H0 6 .}-/N7Ös<7? S ? k
N 6 . @ -¢Ê9E 0 S -/N 6 . L - S - J .10 J�Y¯6 N J E 6 ) XfJ 0 6/Y - S\6/5
N7-H0 6 .*N J E,.e?F.10 JMY - S\J -vE,NZ< S - 5 0 J¼Y[T-/.*N JWn Û;Ù 6/S -/.`N J
G < 5 ]a? 6/5 - Y ? JM5 0 6 ] 6/5 ]M- Y >7? 6 . JM5�J E L < 5 0 6 N J 0 S - k
>9-Hy 6¯L - S -½-v>9- S ]M- S < 5 -¯- Y¯L E ?F-½ß 6/5 -7)

0 1 2 3 4 5 6

x 10
4

0

1

2

3

4

F
pr

od
 (

K
g/

m
in

)

0 1 2 3 4 5 6

x 10
4

0

1

2

3

4

F
co

m
b(K

g/
ho

ra
)

0 1 2 3 4 5 6

x 10
4

0

100

200

300

P
es

o 
(K

g)

segundos

(�? R < S - Þ7à K«-H0 6 .;N J -/N7Ös<7? S ?FN 6 . L - S -!EF- 6 >Z0 JM5 ]a? T6/5
N J E Y[T6 NZ<7E 6¯L7S ? Y - S ? 6 Ös< J N J 0 JMS\Y ? 5 - J E L4J . 6 )

XfJ&L7S\J 0 JM5 N J�6 >Z0 JM57JMS < 5�Y¯6 N J E 6 NZ? 5¼T- Y ?F] 6 N J E
] 6/Y¯L46/S 02- Y ? JM5 0 6 N J E L4J . 6�JM5�J E=]a? E ? 5 N S\6 . JMR¾T< 5 EF-
J d 6 E <9]a? T6/5 N J EF-/. JM5 0 S -/N7-/. 89L46/S 02- 5 0 6984J . 57J ] J .\- S ? 6
576 . 6 EF- Y¯JM5 0 J - L46/S 02- S EF-b? 5 G 6/S\Y -/]a? T6/5 N J EF- JM5 0 S -/N7-



JM5!J EÚ? 5 .102- 5 0 J -/]j0\<9-vEOt�� w .e? 576 N7- S 02- Y >7? TJM5�J EÚdH-vE 6/S
JM5�J Eh? 5 .102- 5 0 J - 5 0 JMS ? 6/S t��H�e³ w )=ç 6/S E 6 02- 5 0 698 EF-/.=dH- k
S ?F-v>7E J . 57J ] J .\- S ?F-/. JM5uJ .10 JbY¯6 N J E 6 . 6/5hà

� (�E <Hy 6 N J ] 6/Y >7<9.10\? >7E J
JM5�J E½? 5 .102- 5 0 J -/]j0\<9-vE
t JM5 0 S -/N7- "^T�# n�YMt�� wew )

� (�E <Hy 6 N J ] 6/Y >7<9.10\? >7E JºJM5ÓJ E*? 5 .102- 5 0 J - 5 0 JMS ? 6/S
t JM5 0 S -/N7- "^T�# n�YMt���K nUw=w )

� (�E <Hy 6 N JAL7S\6 NZ<9]j0 6�JM5¢J EO? 5 .102- 5 0 J -/]j0\<9-vEDt JM5Zk
0 S -/N7- "�$ u # p t�� wew )

� (�E <Hy 6 N J¼L7S\6 NZ<9]j0 6ªJM5ºJ E9? 5 .102- 5 0 J - 5 0 JMS ? 6/S t JM5Zk
0 S -/N7- "�$ u # p t��SK nUwew )

� ç J . 6bJM5AJ E4]a? E ? 5 N S\6;JM5¯J E9? 5 .102- 5 0 J - 5 0 JMS ? 6/S t JM5Zk
0 S -/N7-�� H ���

t���K nUwew )
� ç J . 6=JM5;J Ef]a? E ? 5 N S\6=JM5ªJ E/? 5 .102- 5 0 J -/]j0\<9-vE4tI.\-vE ?FN7-
�

H ���
t�� wew )

Módulo
PesoF

prod
(k)

Fprod(k-1)

Peso(k-1)

Peso(k)

Fcomb(k)

Fcomb (k-1)

(�? R < S -
	 à ^ 5 0 S -/N7-/. @ .\-vE ?FN7-§N J E Y[T6 NZ<7E 6 N J�L4J . 6
JM5uJ Eh]a? E ? 5 N S\6 )
^OE J E J dH-/N 6�5«T< Y¯JMS\6 N JºJM5 0 S -/N7-/.;N J E Y¯6 N J E 6 N7- SUTV -
E < R - S -¨< 5�5«T< Y¯JMS\6�JaÝ ] J .e? d 6 N JuS\JMR EF-/. 57J ] J .\- S ?F-/.
L - S -�N J Ê 5 ? SWJ E*] 6/Y¯L46/S 02- Y ? JM5 0 6 N J E*.e?F.10 JMY -7)�ç 6/S
E 6 02- 5 0 698 EF-«. 6 E <9]a? T6/5 -/N 6/L 02-/N7- J . J EZ<9. 6 N J E Y
TJ 0 6 N 6
�j�9�a���\�/�a����H�«�a� �f�j�Q�a�j���f¦ JaÝZL < J .10 6«JM5 EF-/.å. J ]M]a? 6/57J .åÛ7) n
@ Û7) r¯L - S - 6 >Z0 JM57JMS EF-/.=G < 5 ]a? 6/57J .DN JªL4JMS 0 JM57JM5 ]a?F- @
S\JMR EF-/.¾Ös< J N J Ê 57JM5uJ E Y¯6 N J E 6 > 6/S\S\6 . 6 )
XfJ Ù9- 5WS\J -vE ? ßp-/N 6D5 < Y¯JMS\6 .\-/. L7S < J >9-/. L - S -«N J 0 JMS\Y ? k
5 - S ] 6/5 Ös< TJªL - S4T- Y¯J 0 S\6 .¼N J E Y
TJ 0 6 N 6 N JWS\J NZ<9]M]a? T6/5
L46/S�R/S < L46 .u. J¢6 >Z0\? JM57JM5�Y¯J y 6/S\J . S\J .e<7E 02-/N 6 .M) g -
J E J ]M]a? T6/5 N J E 6 . L - S4T- Y¯J 0 S\6 .D? 5 � < @/J N J¯Y - 57JMS - 576vk
02-v>7E JWJM5¨J E 5«T< Y¯JMS\6 N JWS\JMR EF-/. R/JM57JMS -/N7-/. 8 -/. TV ] 6/Y¯6
JM5 EF- G 6/S\Y - @ NZ?F.10 S ? >7<9]a? T6/5 N J EF-/.§G < 5 ]a? 6/57J .�N J
L4JMS 0 JM57JM5 ]a?F-7) gh6 . L - S4T- Y¯J 0 S\6 .WN J E¼-vE R/6/S ? 0 Y¯6 NQP @NQY¼N J Ê 57JM5 E 6 . S -/NZ? 6 .=N J d J ]a? 5 N7-/NuÖs< J -HG J ]j02- 5 -¯EF-
G < 5 ]a? T6/5 N J N JM5 .e?FN7-/N @ -;EF- S\J NZ<9]M]a? T6/5 N J EF-bG < 5 ]a? T6/5
N J N JM5 .e?FN7-/N;N J ]M-/N7- L < 5 0 698US\J . L4J ]j0\? dH- Y¯JM5 0 J )�K JM5Zk
0 S\6 N J E¼-vE R/6/S ? 0 Y¯698OJ E L - S4T- Y¯J 0 S\6?b N J Ê 57J�J E=< Y½k
> S -vE½N J EF-[G < 5 ]a? T6/5 N J N JM5 .e?FN7-/N L46/S¨JM5 ]a? Y -�N J E
]a<9-vE J E L < 5 0 6 . JMS4T-�-/] JML 02-/N 6 ] 6/Y¯6 ] JM5 0 S\698½@�J E
L - S4T- Y¯J 0 S\6�k N J Ê 57JbJ E,< Y > S -vE L46/S N J >9-Hy 6 N J Eh]a<9-vE
J E L < 5 0 6 . JMS4T-«N J Ê 5 ? 0\? dH- Y¯JM5 0 J=S\J ]2Ù9-vßp-/N 6 ] 6/Y¯6 ] JM5Zk
0 S\6 ) ��-vEÚ] 6/Y¯6 . J ? 5 NZ?F]M- JM5 × rpØm8 < 5 -W>7< JM5 - J E J ]M]a? T6/5
L - S - J .10 6 .ºN 6 . L - S4T- Y¯J 0 S\6 . L46 N SUTV - 5 . JMS"b B o : æ
@�k B�o : nUæ )�ç 6/S 02- 5 0 698 0 6/Y - 5 N 6�J .10 6 .AdH-vE 6/S\J . 8
. T6 E 6 Ös< J N7- 5 NQP @ NQY½] 6/Y¯6§L - S4T- Y¯J 0 S\6 .ªN J -Hy1<9.10 J )

^OE 5«T< Y¯JMS\6 N J ] JM5 0 S\6 .DÖs< J N7-�N J 0 JMS\Y ? 5 -/N 6�L46/S NQP 8
Y ? JM5 0 S -/.OÖs< J EF- L7S\6UÝ ? Y ?FN7-/N JM5 0 S\J=J .10 6 .ådf? JM57J¼Y - Sek
]M-/N7- L46/SbJ E L - S4T- Y¯J 0 S\6 NQYM) B . TV�8 - Y - @/6/S«S -/NZ? 6 NQP
Y¯JM576/S*5«T< Y¯JMS\6 N J ] JM5 0 S\6 . 8/@ - Y - @/6/SOS -/NZ? 6 NQY Y[T-/.
. JML - S -/]a? T6/5�JM5 0 S\J E 6 . Y ?F. Y¯6 .M)�^ 5�J .10 J ]M-/. 698 E 6 .
L - S4T- Y¯J 0 S\6 .ª] 6/5 E 6 .½Ös< J . J Ù9- 5Ó6 >Z0 JM5 ?FN 6¨Y¯J y 6/S\J .
S\J .e<7E 02-/N 6 .¾. 6/5hà NQP B�o : æW@ NQY BÕnJ: r/æ )
g -/.=G < 5 ]a? 6/57J .«N JWL4JMS 0 JM57JM5 ]a?F-º<9.\-/N7-/.=Ù9- 5 .e?FN 6 N J E
0\? L46 ]M- Y¯L - 5 -«N J 
b-v<9.\. @ . J Ù9-D0 S -H02-/N 6 N J¾6 >Z0 JM57JMS
S\J .e<7E 02-/N 6 .b.\-H0\?F.1GI-/]j0 6/S ? 6 .«] 6/5�J E Y¯JM576/S;5«T< Y¯JMS\6 N J
G < 5 ]a? 6/57J .½N J�L4JMS 0 JM57JM5 ]a?F- @ N JºS\JMR EF-/. L46 .e? >7E J ) XfJ
6 >Z0\<7df? JMS\6/5
S\J .e<7E 02-/N 6 . L - S -¨< 5�5«T< Y¯JMS\6 N JuS\JMR EF-/.
Û 42æ 4 	 4\q=6«Y[T-/. 8H6 >9. JMS dH- 5 N 6 Ös< J*L - S -¼< 5W5«T< Y¯JMS\6 N J
TJ .102-/. Y - @/6/S N Jªq¯576AY¯J y 6/S -v>9-A- L7S\J ]a?F-v>7E JMY¯JM5 0 J EF-
S\J . L < J .102-DN J E Y¯6 N J E 698HL46/S E 6 Ös< J . J Ù9-=0 6/Y -/N 6DJ .10 J
dH-vE 6/S ] 6/Y¯6 dH-vE 6/S N J Ê 5 ? 0\? d 6 ) g -!Ê R < S - � Y < J .10 S -
EF-/.ÚG < 5 ]a? 6/57J .}N JOL4JMS 0 JM57JM5 ]a?F-¼N J EF-/. JM5 0 S -/N7-/.Ú<9.\-/N7-/.
JM5uJ E Y[T6 NZ<7E 6 N J;L4J . 6 ) g -/.¾< 5 ?FN7-/N J .=Ös< J - L - S\J ] JM5
L - S - J E "^T�# n�Y=df? JM57JM5§JaÝZL7S\J .\-/N7-/. JM5 ��� R� 87L - S - J E
"�$ u # p JM5 ��� RQ�
� =§@AL - S - J E�� H ���

N J Eh. T6 E ?FN 6 N JM5 0 S\6
N J E}]a? E ? 5 N S\6¯JM5 ���,)

0 1 2 3 4

0

0.5

1

F
comb

(k)

G
ra

do
 d

e 
pe

rt
en

en
ci

a

0 1 2 3 4

0

0.5

1

F
comb

(k−1)

G
ra

do
 d

e 
pe

rt
en

en
ci

a
0 1 2 3 4

0

0.5

1

F
prod

(k)

G
ra

do
 d

e 
pe

rt
en

en
ci

a

0 1 2 3 4

0

0.5

1

F
prod

(k−1)

G
ra

do
 d

e 
pe

rt
en

en
ci

a

0 50 100 150 200 250

0

0.5

1

Peso(k−1)

G
ra

do
 d

e 
pe

rt
en

en
ci

a

(�? R < S - � à (7< 5 ]a? 6/57J .`N J¼L4JMS 0 JM57JM5 ]a?F-;N J E Y[T6 NZ<7E 6 N J
L4J . 6 )

^OE Y[T6 NZ<7E 6 N JªL4J . 6ºL7S\J . JM5 02-A]a? 5 ] 6AJM5 0 S -/N7-/. @ < 5 -
.\-vE ?FN7- 8;L46/S 02- 5 0 698ª576 J . L46 .e? >7E JÓY¯6 .10 S - S�JM5 < 5
R/S4T-HÊ4] 6 0 S ?FNZ? Y¯JM5 .e? 6/5 -vEÚEF-A.e< L4JMS Ê4]a? J Ös< J N J 0 JMS\Y ? 5 -
EF-½.\-vE ?FN7- JM5 G < 5 ]a? T6/5 N J EF-/. JM5 0 S -/N7-/.M) X ? 5!JMY >9- S\R/698
N J >7?FN 6 -¢Ös< J . J�J .10 T- 5 <Z0\? E ? ßp- 5 N 6 ] 6/Y¯6¢JM5 0 S -/N7-/.
0 S\J .�dH-vE 6/S\J . 6 >Z0 JM5 ?FN 6 . JM5 < 5�Y < J .10 S\JM6 - 5 0 JMS ? 6/Sp8
]a<9- 5 N 6 . J E E JMR -½-½< 5!S7TJMR ? Y¯JM5ºL4JMS\Y - 57JM5 0 J/8 0 S\J .=N J
J .102-/.ºdH- S ?F-v>7E J .ºÖs< J N7- S4T- 5 Êvye-/N7-/. 8 E 6 Ös< J§L4JMS\Y ? 0 J
Y¯6 .10 S - S EF-�.e< L4JMS Ê4]a? JWL - S -AEF-�.\-vE ?FN7- JM5 G < 5 ]a? T6/5 N J
EF-/. 6 0 S -/.�N 6 .!Ös< J . 6/5�J E "^T�# n�YMt�� wº@ J E "�$ u # p t�� wt JM5
J E*? 5 .102- 5 0 J -/]j0\<9-vE w )�^`.102-§.e< L4JMS Ê4]a? J . J�Y < J . k
0 S - JM5 EF-ªÊ R < S - q78 ] 6/Y¯6WL < J N J«6 >9. JMS dH- S . J¼J E S\J .e<7E k
02-/N 6ªJ . J E J . L4JMS -/N 698vJ .`N J ]a? Sp8 .e?4. J -v< Y¯JM5 02- J E � <Hy 6
N J¯L7S\6 NZ<9]j0 6!Y - 5 0 JM5 ? JM5 N 6!J E � <Hy 6 N J ] 6/Y >7<9.10\? >7E J
] 6/5 .102- 5 0 J . J!6 >Z0\? JM57J ] 6/Y¯6 .\-vE ?FN7-�Ös< J!J E L4J . 6�JM5
J E=]a? E ? 5 N S\6 -v< Y¯JM5 02- % Y ? JM5 0 S -/.WÖs< J .e?¾. J -v< Y¯JM5 02-J E � <Hy 6 N J ] 6/Y >7<9.10\? >7E J«@ . J«Y - 5 0\? JM57J ] 6/5 .102- 5 0 J«J E
� <Hy 6 N JWL7S\6 NZ<9]j0 6984JM5 0 6/5 ] J . 89J E L4J . 6�JM5�J Eå]a? E ? 5 N S\6



0
1

2
3

4

0

1

2

3

4

248.5

249

249.5

250

250.5

251

251.5

F
comb

(k)F
prod

(k)

P
es

o(
k)

(�? R < S - q7àOX < L4JMS Ê4]a? J N J .\-vE ?FN7-¯N J E Y[T6 NZ<7E 6 N J;L4J . 6
JM5uS7TJMR ? Y¯JM5�L4JMS\Y - 57JM5 0 J )

NZ?F. Y ? 5 < @/J )

�C� � ' %���
�
�!�&�������
	����"�"��*�
�
����' À ���"�����
�"� �
� ,
�.���&�-�
���"�-����

^ 5 EF- 6 >Z0 JM5 ]a? T6/5 N J E Y[T6 NZ<7E 6 N J 0 JMY¯L4JMS -H0\< S -uN J E
R -/.¯-¨EF-�.\-vE ?FN7-�. J Ù9-�. JMR <7?FN 6 < 5�L7S\6 ] J . 6 .e? Y ? EF- S
-vE_] 6/Y¯JM5 02-/N 6!L - S -ºEF- J EF-v> 6/S -/]a? T6/5 N J E Y[T6 NZ<7E 6 N J E
L4J . 6DJM5WJ EZ]a? E ? 5 N S\6 ) g -«NZ? G JMS\JM5 ]a?F-=G < 5 N7- Y¯JM5 02-vE J .10 T-
JM5 EF- J E J ]M]a? T6/5 N J EF-/.*dH- S ?F-v>7E J .*N J«JM5 0 S -/N7-7)å^ 5�J .10 J
]M-/. 6 EF-=0 JMY¯L4JMS -H0\< S -Ddf? JM57J N J 0 JMS\Y ? 5 -/N7- L46/S�J E � <Hy 6
N J ] 6/Y >7<9.10\? >7E J½@�J E L4J . 6 Ös< J Ù9- @ - JM5¨J EO]a? E ? 5 N S\6 )
g -«dH- S ?F-v>7E J � <Hy 6 N J=L7S\6 NZ<9]j0 6b576 . J Ù9-b] 6/5 .e?FN JMS -/N 6
NZ? S\J ]j02- Y¯JM5 0 J -v< 5 Ös< J Ös< J N7- S\J � J ye-/N7-WN J G 6/S\Y -;? 5Zk
NZ? S\J ]j02- JM5�J E L4J . 6 N J E�]a? E ? 5 N S\6 N J 0 JMS\Y ? 5 -/N 6AL46/S¼J E
Y[T6 NZ<7E 6 N J;L4J . 6 )��D< J N7-¼y1<9.10\? Ê4]M-/N7-¯EF- J E J ]M]a? T6/5 N J E
� <Hy 6 N J ] 6/Y >7<9.10\? >7E J G S\JM5 0 J -vE � <Hy 6 N J¨L7S\6 NZ<9]j0 6
] 6/Y¯6ªJM5 0 S -/N7-;N J >7?FN 6 -;EF- Y - @/6/S_S - L ?FN J ß JM5 EF- S\J . k
L < J .102-¯Ös< J . Jb6 >Z0\? JM57J ] 6/5!J E L7S ? Y¯JMS\6 )
PQR <9-vE/Ös< JOJM5;J E Y[T6 NZ<7E 6¼L7S ? Y - S ? 698MJ . 57J ] J .\- S ? 6 - L46/Sek
02- S;JM5 EF- JM5 0 S -/N7-�? 5 G 6/S\Y -/]a? T6/5 -/] JMS ]M-!N J E 6 .bdH-vE 6vk
S\J .¯N J � <Hy 6 N J ] 6/Y >7<9.10\? >7E J/8`L4J . 6�@ 0 JMY¯L4JMS -H0\< S -
S\J ] 6/R ?FN 6 . JM5!J E Y < J .10 S\JM6 - 5 0 JMS ? 6/S¾L - S -½Ös< J;J E Y¯6vk
N J E 6¯S\J � J y J >7? JM5 EF-¯NZ? 5¼T- Y ?F]M-¯N J EF- L EF- 5 02-7)

F
comb

(k)

Módulo
Temp.  de

gas de
salida

Peso(k)

F
comb

(k-1)

Peso(k-1)

To(k-1)

T
o
(k)

(�? R < S - npo7à ^ 5 0 S -/N7-/. @ .\-vE ?FN7-ºN J E Y[T6 NZ<7E 6 N J 0 JMY½k
L4JMS -H0\< S -½N J;R -/. J .¾N J .\-vE ?FN7-7)

ç 6/S E 6 02- 5 0 698 EF-/.�dH- S ?F-v>7E J . 57J ] J .\- S ?F-/. L - S - J .10 J¾Y¯6vk
N J E 6 . 6/5hà

� (�E <Hy 6 N J ] 6/Y >7<9.10\? >7E J
JM5�J E½? 5 .102- 5 0 J -/]j0\<9-vE
t JM5 0 S -/N7- "^T�# n�YMt�� wew )

� (�E <Hy 6 N J ] 6/Y >7<9.10\? >7E JºJM5ÓJ E*? 5 .102- 5 0 J - 5 0 JMS ? 6/S
t JM5 0 S -/N7- "^T�# n�YMt��SK nUwew )

� ç J . 6bJM5AJ E4]a? E ? 5 N S\6;JM5AJ E7? 5 .102- 5 0 J - 5 0 JMS ? 6/S t JM5Zk
0 S -/N7-�� H ���

t���K nUwew )
� ç J . 6�JM5�J E_]a? E ? 5 N S\6!JM5�J Eå? 5 .102- 5 0 J -/]j0\<9-vE=t JM5Zk
0 S -/N7-�� H ���

t�� wew )

� � JMY¯L4JMS -H0\< S -�N JºR -/.;N J .\-vE ?FN7- JM5¢J E`? 5 .102- 5 0 J
- 5 0 JMS ? 6/S t JM5 0 S -/N7- ' # t��SK nUwew )

� � JMY¯L4JMS -H0\< S -�N JºR -/.;N J .\-vE ?FN7- JM5¢J E`? 5 .102- 5 0 J
-/]j0\<9-vEOtI.\-vE ?FN7- ' # t�� wew )

g -bÊ R < S - n/n=Y < J .10 S -;-vE R < 576 ._N J E 6 .`N7-H0 6 .O-/N7Ös<7? S ? k
N 6 . L - S -=EF- 6 >Z0 JM5 ]a? T6/5 N J*J .10 J*Y[T6 NZ<7E 6D@ EF-¼Ê R < S - nUr
L7S\J . JM5 02-½EF-/.*G < 5 ]a? 6/57J .=N J;L4JMS 0 JM57JM5 ]a?F- 6 >Z0 JM5 ?FN7-/.M)

0 2000 4000 6000 8000 10000 12000 14000 16000 18000
0

100

200

300

P
es

o 
(K

g)

0 2000 4000 6000 8000 10000 12000 14000 16000 18000
2

2.5

3

3.5

4
 

F
co

m
b  (

K
g/

ho
ra

)

0 2000 4000 6000 8000 10000 12000 14000 16000 18000
30

40

50

60

70

segundos

T
o (

ºC
)

(�? R < S - n/n/à K«-H0 6 .`-/N7Ös<7? S ?FN 6 . L - S -«EF- 6 >Z0 JM5 ]a? T6/5 N J E
Y[T6 NZ<7E 6 . J ]a< 5 N7- S ? 6 Ös< J N J 0 JMS\Y ? 5 - ' # )

50 100 150 200 250

0

0.5

1

Peso(k)

G
ra

do
 d

e 
pe

rt
en

en
ci

a

50 100 150 200 250

0

0.5

1

Peso(k−1)

G
ra

do
 d

e 
pe

rt
en

en
ci

a

2 2.5 3 3.5 4

0

0.5

1

F
comb

(k)

G
ra

do
 d

e 
pe

rt
en

en
ci

a

40 45 50 55 60 65

0

0.5

1

T
o
(k−1)

G
ra

do
 d

e 
pe

rt
en

en
ci

a

2 2.5 3 3.5 4

0

0.5

1

F
comb

(k−1)

G
ra

do
 d

e 
pe

rt
en

en
ci

a

(�? R < S - nUrZà (7< 5 ]a? 6/57J .ªN JºL4JMS 0 JM57JM5 ]a?F-§N J E Y[T6 NZ<7E 6
N J ' # )



^ 5 EF-�Ê R < S - n Û L < J N J�6 >9. JMS dH- S . J�J EÓ] 6/Y¯L46/Sek
02- Y ? JM5 0 6!JM5¨S7TJMR ? Y¯JM5�L4JMS\Y - 57JM5 0 J½@ ] T6/Y¯6 EF-A0 JMY½k
L4JMS -H0\< S -�N J .\-vE ?FN7- J .10 T-§G < JMS 0 JMY¯JM5 0 J ? 5 � < JM5 ]a?F-/N7-
L46/S=J E L4J . 6¯JM5uJ Eh]a? E ? 5 N S\6 )

50
100

150
200

250

2

2.5

3

3.5

4

45

50

55

60

Peso(k)F
comb

(k)

T
o(k

)

(�? R < S - n Û àbX < L4JMS Ê4]a? J N J .\-vE ?FN7-�N J E Y[T6 NZ<7E 6 N J ' #
JM5uS7TJMR ? Y¯JM5�L4JMS\Y - 57JM5 0 J )

�C� � ' %���
�
�!�&�������
	����"�"��*�
� �-�
� �
'(�����"� �
� �X%���-����*�&�-�
���"�-����

g -«Ùf< Y¯J N7-/N¯N J . T6 E ?FN 6 -«EF-;.\-vE ?FN7-«df? JM57J N7-/N7- L7S ? 5Zk
]a? L -vE Y¯JM5 0 JbL46/S=J E L4J . 6 N J E Y -H0 JMS ?F-vE JM5uJ Eh]a? E ? 5 N S\698
-v< 5 Ös< J 02- Y >7? TJM5 . J d J ? 5 � <7?FN7- L46/S`J E � <Hy 6 N J ] 6/Y½k
>7<9.10\? >7E J )[^ 5 EF- 6 >Z0 JM5 ]a? T6/5 N J!J .10 JuY[T6 NZ<7E 6 . J Ù9-
<Z0\? E ? ßp-/N 6 < 5�J .\Ös< JMY -Ó.e? Y ? EF- S -vEb. JMR <7?FN 6ÓL - S - J E
Y[T6 NZ<7E 6 N J 0 JMY¯L4JMS -H0\< S - 8f@ºL46/S 02- 5 0 698 . J Ù9-/] JM5 EF-/.
Y ?F. Y -/.*] 6/5 .e?FN JMS -/]a? 6/57J . JM5 ]a<9- 5 0 6 -ªEF- J E J ]M]a? T6/5 N J
EF-/.=dH- S ?F-v>7E J .=N JªJM5 0 S -/N7-7)=+ 6/Y¯6¯JM5 E 6 .¼]M-/. 6 .=- 5 0 Jak
S ? 6/S\J . J . 57J ] J .\- S ? 6 ? 5 0 S\6 NZ<9]a? S E 6 .ådH-vE 6/S\J . JM5 ? 5 .102- 5Zk
0 J .D- 5 0 JMS ? 6/S\J . 8ZJM5�J .10 J ]M-/. 6 N JªL4J . 6ºJM5�J E�]a? E ? 5 N S\698
� <Hy 6 N J ] 6/Y >7<9.10\? >7E J;@ Ùf< Y¯J N7-/NuN J .\-vE ?FN7- à

� (�E <Hy 6 N J ] 6/Y >7<9.10\? >7E J
JM5�J E½? 5 .102- 5 0 J -/]j0\<9-vE
t JM5 0 S -/N7- "^T�# n�YMt�� wew )

� (�E <Hy 6 N J ] 6/Y >7<9.10\? >7E JºJM5ÓJ E*? 5 .102- 5 0 J - 5 0 JMS ? 6/S
t JM5 0 S -/N7- "^T�# n�YMt���K nUwew )

� ç J . 6bJM5AJ E4]a? E ? 5 N S\6;JM5¯J E9? 5 .102- 5 0 J - 5 0 JMS ? 6/S t JM5Zk
0 S -/N7-�� H ���

t���K nUwew )
� ç J . 6�JM5�J E_]a? E ? 5 N S\6!JM5�J Eå? 5 .102- 5 0 J -/]j0\<9-vE=t JM5Zk
0 S -/N7-�� H ���

t���K nUwew )
��� < Y¯J N7-/N;N J .\-vE ?FN7- JM5bJ E/? 5 .102- 5 0 J - 5 0 JMS ? 6/S t JM5Zk
0 S -/N7-�) # t���K nUwew )

��� < Y¯J N7-/N�N J .\-vE ?FN7- JM5�J E}? 5 .102- 5 0 J -/]j0\<9-vE`tI.\- k
E ?FN7-�) # t�� wew )

g -«Ê R < S - nUæ«Y < J .10 S -;-vE R < 576 ._N J E 6 .ON7-H0 6 .O-/N7Ös<7? S ? k
N 6 . L - S -�EF- 6 >Z0 JM5 ]a? T6/5 N J E Y[T6 NZ<7E 6�@ EF-�Ê R < S - npÞ
L7S\J . JM5 02-WEF-/.*G < 5 ]a? 6/57J .¼N J;L4JMS 0 JM57JM5 ]a?F-7)

F
comb

(k)

Módulo
Humedad
de sólido a

la salida
Peso(k)

F
comb

(k-1)

Peso(k-1)

Ho(k-1)

H
o
(k)

(�? R < S - nMl9à ^ 5 0 S -/N7- @ .\-vE ?FN7-/.�N J E Y[T6 NZ<7E 6 N J
Ùf< Y¯J N7-/NuN J . T6 E ?FN 6 -½EF-A.\-vE ?FN7-7)

0 2000 4000 6000 8000 10000 12000
50

100

150

200

250

P
es

o 
(K

g)

0 2000 4000 6000 8000 10000 12000
2

2.5

3

3.5

4

F
co

m
b (

K
g/

ho
ra

)

0 2000 4000 6000 8000 10000 12000
0

1

2

3
 

segundos

H
o (

%
)

(�? R < S - nUæZà K«-H0 6 .`-/N7Ös<7? S ?FN 6 . L - S -«EF- 6 >Z0 JM5 ]a? T6/5 N J E
Y[T6 NZ<7E 6 . J ]a< 5 N7- S ? 6 Ös< J N J 0 JMS\Y ? 5 -�) # )

50 100 150 200 250

0

0.5

1

Peso(k)

G
ra

do
 d

e 
pe

rt
en

en
ci

a

50 100 150 200 250

0

0.5

1

Peso(k−1)

G
ra

do
 d

e 
pe

rt
en

en
ci

a

2 2.5 3 3.5 4

0

0.5

1

F
comb

(k)

G
ra

do
 d

e 
pe

rt
en

en
ci

a

2 2.5 3 3.5 4

0

0.5

1

F
comb

(k−1)

G
ra

do
 d

e 
pe

rt
en

en
ci

a

0.5 1 1.5 2 2.5 3

0

0.5

1

H
o
(k−1)

G
ra

do
 d

e 
pe

rt
en

en
ci

a

(�? R < S - npÞ7à (7< 5 ]a? 6/57J .ªN JºL4JMS 0 JM57JM5 ]a?F-§N J E Y[T6 NZ<7E 6
N J ) # )



^ 5 EF-�Ê R < S - n 	 L < J N J�6 >9. JMS dH- S . J�J EÓ] 6/Y¯L46/Sek
02- Y ? JM5 0 6'JM5 S7TJMR ? Y¯JM5 L4JMS\Y - 57JM5 0 J�@ ] T6/Y¯6 EF-
Ùf< Y¯J N7-/N�N J .\-vE ?FN7- J .10 T-!G < JMS 0 JMY¯JM5 0 J ? 5 � < JM5 ]a?F-/N7-
L46/S=J E L4J . 6¯JM5uJ Eh]a? E ? 5 N S\6 )

50
100

150
200

250

2

2.5

3

3.5

4

1

2

3

4

Peso(k)F
comb

(k)

H
o(k

)

(�? R < S - n 	 à¾X < L4JMS Ê4]a? J N J .\-vE ?FN7-AN J E Y[T6 NZ<7E 6 N J ) #
JM5uS7TJMR ? Y¯JM5�L4JMS\Y - 57JM5 0 J )

� � î ì Ì Ð�î[Ò Ì§ÔÏ Í Ð é�ì � Ï
Ð é�ì¯Ï
�
ÏÓz[z[Ï[êDÏ

^ 5!J .102-½. J ]M]a? T6/5 . J«Y < J .10 S - 5 N7-H0 6 .*0 6/Y -/N 6 .¾N J EF-
L EF- 5 02- JaÝZL4JMS ? Y¯JM5 02-vE @ . J ] 6/Y¯L - S - 5 ] 6/5 E 6 .�Ös< J
R/JM57JMS - J E Y¯6 N J E 6 > 6/S\S\6 . 6 ]a<9- 5 N 6 . J E J - L E ?F]M- 5
EF-/. Y ?F. Y -/. JM5 0 S -/N7-/.M)º+ 6/5 df? JM57J -/]aEF- S - S Ös< J¯J .10 6 .
N7-H0 6 . 576 . 6/5 E 6 .�-/N7Ös<7? S ?FN 6 . L - S - R/JM57JMS - S�J E Y¯6 N J E 6
> 6/S\S\6 . 698 .e? 576 Ös< J . J;6 >Z0\<7df? JMS\6/5�L46 .10 JMS ? 6/S\Y¯JM5 0 J -vE
NZ?F. J 3576 N J E Y ?F. Y¯6!JM5 dH- S ? 6 . JM5 .\- @/6 . S\J -vE ? ßp-/N 6 . JM5
NZ?F.10\? 5 0 6 .ON TV -/. 8 E 6 Ös< J¼L4JMS\Y ? 0 J N7- S ]a? JMS 02-/. R - S - 5 0 TV -/.
N J dH-vE ?FN J ß;N J E Y¯6 N J E 6 > 6/S\S\6 . 6 )
ç 6/Sº6 0 S - L - S 0 J/8¾J .10 6 . JM5 .\- @/6 .½0 S -H02- 5 N J -v>9- S ]M- S
EF- Y - @/6/S ß 6/5 -�N J 0 S -v>9-Hy 6�L46 .e? >7E J�@ EF-/.�NZ?F.10\? 5Zk
02-/.A.e? 0\<9-/]a? 6/57J . JM5 EF-/.AÖs< J . JuL < J N JuJM5 ] 6/5 0 S - S EF-
L EF- 5 02-WN J . J ]M-/N 6 )O+ 6/5 ] S\J 02- Y¯JM5 0 J/8 . J«Y < J .10 S - 5ºJM5
EF-/.*.e? R <7? JM5 0 J . L¼T- R ? 5 -/.`]a? 5 ] 6 N J E 6 . JM5 .\- @/6 . S\J -vE ? ßp- k
N 6 . 8sL7S\J . JM5 02- 5 N 6WJM5 EF- L - S 0 J .e< L4JMS ? 6/S EF-/. JM5 0 S -/N7-/.
N7-/N7-/. 8 02- 5 0 6 -AEF- L EF- 5 02-A] 6/Y¯6 -vE Y¯6 N J E 6 > 6/S\S\6 . 698
@¢JM5 EF- L - S 0 J ? 5 G JMS ? 6/S EF-/.½.\-vE ?FN7-/. 6 >Z0 JM5 ?FN7-/. JM5 EF-
L EF- 5 02-ut S\J -vE w`@�JM5!J E Y¯6 N J E 6 tI.e? Y <7EF-/N7- w )
çO< J N J ] 6/Y¯JM5 02- S . J Ös< J E 6 . S\J .e<7E 02-/N 6 . 6 >Z0 JM5 ?FN 6 .h. 6/5
>9-/.102- 5 0 J -/] JML 02-v>7E J . 8 .e?¼>7? JM5h8*JM5 -vE R < 5 -/. R/S4T-HÊ4]M-/.
JaÝ ?F.10 J -vE R < 5 -[NZ?F.\] S\JML - 5 ]a?F- JM5 0 S\J EF- .\-vE ?FN7-[N J EF-
L EF- 5 02- @ EF-!N J E Y¯6 N J E 698«TJ .102- L < J N J N J > JMS . J -!N 6 .
GI-/]j0 6/S\J . à < 576½J .`EF-WdH- S ?F-/]a? T6/5 N J EF-ª0 JMY¯L4JMS -H0\< S -WN J
-v? S\J N J¾JM5 0 S -/N7- 8U@;6 0 S\6DJ .�EF- L4JMS 0\< S >9-/]a? T6/5WJaÝ ?F.10 JM5 0 J
JM5 EF-�Ùf< Y¯J N7-/N�N J E¼. T6 E ?FN 6 -�EF- JM5 0 S -/N7-�N J E¼]a? E ? 5Zk
N S\698 Ös< J*576/S\Y -vE Y¯JM5 0 J/8UL < J N J dH- S ?F- S ] 6/Y¯6DY[T- Ý ? Y¯6
JM5 < 5¢n Ü�t�02- 5 0 6AL46 .e? 0\? d 6 ] 6/Y¯6¯57JMR -H0\? d 6fw . 6 > S\JbJ E
dH-vE 6/S¾576/Y ? 5 -vE}N J;Þ Ü�Êvye-/N 6¯L - S -WE 6 . JM5 .\- @/6 .M)

0 500 1000 1500 2000 2500

2

2.5

3

3.5

4

0 500 1000 1500 2000 2500

2

2.5

3

3.5

4

segundos

F
comb

 

F
prod

 

0 500 1000 1500 2000 2500
35

40

45

50

55

60

segundos

0 500 1000 1500 2000 2500
0

0.5

1

1.5

2

simulada 

real

H
o

   

simulada 

real

T
o

   

(�? R < S - n � à ^ 5 .\- @/6�n ] 6/5�"^T�# n�Y;dH- S ?F-v>7E JAJM5 0 6 N 6
.e< S - 57R/6½@ "�$ u # p Y¯J NZ? 6 )

0 500 1000 1500

2

2.5

3

3.5

4

0 500 1000 1500

2

2.5

3

3.5

4

segundos

F
comb

 

F
prod

 

0 500 1000 1500
45

50

55

60

0 500 1000 1500
0.1

0.2

0.3

0.4

0.5

0.6

segundos

simulada 
T

o
 

H
o
 

real

simulada 

real

(�? R < S - npq7à ^ 5 .\- @/6¯r ] 6/5("^T�# n�Y Y¯J NZ? 6¯@ "�$ u # p dH- kS ?F-v>7E JbJM5 0 6 N 6 .e< S - 57R/6 )



0 500 1000 1500 2000 2500 3000 3500

2

2.5

3

3.5

4

0 500 1000 1500 2000 2500 3000 3500

2

2.5

3

3.5

4

segundos

F
comb

 

F
prod

 

0 500 1000 1500 2000 2500 3000 3500
40

45

50

55

60

65

0 500 1000 1500 2000 2500 3000 3500
0

0.2

0.4

0.6

0.8

1

segundos

T
o

   

H
o

   

simulada

simulada

real

real

(�? R < S - rvo7à ^ 5 0 S -/N7-/._N J E JM5 .\- @/6 Û;] 6/5�"^T�# n�Y_dH- S ?F- k
>7E J¯JM5 0 6 N 6 .e< S - 57R/6�@ "�$ u # p dH- S ?F-v>7E J½JM5 0 6 N 6 .e<S - 57R/6 )

0 200 400 600 800 1000 1200

2

2.5

3

3.5

4

0 200 400 600 800 1000 1200
0

1

2

3

4

segundos

F
comb

 

F
prod

 

0 200 400 600 800 1000 1200
40

45

50

55

60

0 200 400 600 800 1000 1200
0

0.2

0.4

0.6

0.8

1

segundos

T
o
 

H
o
 

simulada

simulada

real

real

(�? R < S - rZn/à ^ 5 0 S -/N7-/.=N J E JM5 .\- @/6¯l ] 6/5 "^T�# n�Y=>9-Hy 6
@ dH- S ?F-v>7E Jb@ "�$ u # p >9-Hy 6¯@ dH- S ?F-v>7E J )

0 500 1000 1500 2000 2500 3000

2

2.5

3

3.5

4

0 500 1000 1500 2000 2500 3000

2

2.5

3

3.5

4

segundos

F
comb

 

F
prod

 

0 500 1000 1500 2000 2500 3000
40

45

50

55

60

0 500 1000 1500 2000 2500 3000
0

0.2

0.4

0.6

0.8

1

segundos

simulada

simulada
T

o
 

H
o
 

real

real

(�? R < S - r/rZà ^ 5 0 S -/N7-/.«N J E JM5 .\- @/6uæ ] 6/5�"^T�# n�Yb-vE 0 6
@ dH- S ?F-v>7E J«@ "�$ u # p -vE 0 6¯@ dH- S ?F-v>7E J )

��� ÄHÁ���ÈfÆJ]�� ]IÈedUf�g4Å
gh6 .ª-v<Z0 6/S\J .;N J . J - 5 - R/S -/N J ] JMS -¨+ P +�� ��EF-!Ê 5 - 5Zk
]a?F-/]a? T6/5 N J!J .10 J 0 S -v>9-Hy 6 ] 6/5 ]M- S\R/6 -vE L7S\6H@/J ]j0 6 N J
? 5 d J .10\? R -/]a? T6/5 K«ç Pervo/o7nak1rHlfrHlvk + osrUkQoZn )

z[{	�2{	
7{}������_|

× naØ +*-/.102-4357698 (*) 8 :=<7>7? 698 (*) :;) @ �¼6 E R -/N 698�� ) 8
t rvo/o7nUwHã *�6 N J EF-/N 6 N JÕXfJ ]M-/N JMS\6 .
N J ,DS <Hy 6sä78
���������Z�H�j�,�/�/�U�½�/���D�Z�Q�H����H���I�2�����D�H�\�2�a� �H�,�H)

× rUØ +`Ù7? < 8¾X ) g ) 8 t npq/qvlfw�ã (7<7ßMß @�*�6 N J E P N JM5 0\? Ê4]M- k
0\? 6/5�� -/. J N 6/5 +`E <9.10 JMS ^`.10\? Y -H0\? 6/59ä78 �Z�H�Z�j�,�H�
 ©��j�9�Q�a��� � ¦s�a�9�¨�H�,�"!Ú�sá2áa¡$#4¡U�j�Q�a�W� 8 d 6 E�) rZ8 L7L
rvÞ 	 k1r 	 � )

× Û Ø +`Ù7? < 8 X ) g ) 8 t npq/qvlfwHã\B ]aE <9.10 JMS J .10\? Y -H0\? 6/5
Y¯J 0\Ù 6 N&%=Ù7? 0\Ù JaÝ 0 JM5 .e? 6/5 0 6 G <7ßMß @½Y¯6 N J E9?FN JM5Zk
0\? Ê4]M-H0\? 6/59ä78 �\�O�O�('��H�j� �¯°O�H�f¦v�\�j�2�=�H��°O�H�¼�,�Z�
�Q�H���I�H�,�H�)�j�9�Q�a��� � ¦s�a�,�2�*��+*�\�p�2�2�2�H���f¦H�D�1©¾� ±7�-,,±f���\�
�\�O�O���2�H�p©a�a�\�a�,�2� 8 d 6 E�) rZ8fL7L�nUrHlsoHk2nUrHlfæ )

× lvØ ��-��H- R ? 8 �b)½- 5 N X < R/JM57698(* ) 8 t npq � æ/w�ã (7<7ßMß @
P N JM5 0\? Ê4]M-H0\? 6/5W6 G Xf@ .10 JMY .å- 5 Nª? 02. B¼L7L E ?F]M-H0\? 6/5 .
0 6 *�6 N J E E ? 57R - 5 N�+ 6/5 0 S\6 E ä78 �\�O�O�.,Z�\�H�7�M�/�a�
���I�H�7���H�/#4¡U�j�Q�a�W�0�21¨�H� �H�,� °å�I�2�a�j�,�a���I�j� 8
d 6 E�) nUæZ8fL7L�n/npÞHk2n Û r )


