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�
(LQOHLWXQJ�
'LHVHU�/HLWIDGHQ�VROO�HLQHQ�hEHUEOLFN��EHU�GDV�7KHPD�ÄZDVVHUORVH�8ULQDOH³�
JHEHQ��9RUXUWHLOH�DEEDXHQ�XQG�EHL�GHU�(QWVFKHLGXQJVILQGXQJ�KHOIHQ��'HQQ�
PLWWOHUZHLOH� VLQG�ZDVVHUORVH�8ULQDOH� ]�%�� LQ�'HXWVFKODQG�NHLQH�6HOWHQKHLW�
PHKU�XQG�HLQH�5HLKH�YRQ�$QELHWHUQ�VWHKW�PLW�XQWHUVFKLHGOLFKHQ�6\VWHPHQ�
]XU� 9HUI�JXQJ�� GLH� LQ� YLHOHQ� %HUHLFKHQ� �6FKXOHQ�� 6WDGLHQ�� 5DVWVWlWWHQ��
5HVWDXUDQWV�RGHU�%�URJHElXGHQ��EHUHLWV�PLW�(UIROJ�HLQJHEDXW�ZXUGHQ��,Q�
GLHVHP� /HLWIDGHQ�ZHUGHQ� *U�QGH� JHQDQQW�� ZDUXP�ZDVVHUORVH� 8ULQDOH� LQ�
YLHOHQ�%HUHLFKHQ�YRQ�9RUWHLO�VLQG��.ULWHULHQ�I�U�GHQ�(LQEDX�GDUJHVWHOOW��GLH�
7HFKQLN�HUNOlUW�XQG�.RVWHQ�DQJHVSURFKHQ��$X�HUGHP�ZLUG�GLH�0|JOLFKNHLW�
GHU� 9HUZHQGXQJ� GHV� VHSDUDW� JHVDPPHOWHQ� 8ULQV� DOV� '�QJHU�
DQJHVSURFKHQ�� XP�1lKUVWRIINUHLVOlXIH� ]X� VFKOLH�HQ� XQG� VRPLW� QDFKKDOWLJ�
]X�KDQGHOQ���
'HU� ]ZHLWH� 7HLO� GHV� /HLWIDGHQV� EHVWHKW� DXV� HLQHU� =XVDPPHQVWHOOXQJ� GHU�
XQWHUVFKLHGOLFKHQ� $QELHWHU� JHRUGQHW� QDFK� 6LSKRQV\VWHP�� (U� JLEW� HLQH�
hEHUVLFKW�PLW�.RQWDNWGDWHQ��0DWHULDODQJDEHQ��.RVWHQ� I�U�GLH�8ULQDOH�XQG�
GHU�:DUWXQJ�VRZLH�%LOGHU�GHU�8ULQDOH�XQG�GHU�6LSKRQV��'LH�5HLKHQIROJH�GHU�
HLQ]HOQHQ� +HUVWHOOHU� RGHU� 6\VWHPH� JLEW� NHLQH� 5DQJIROJH� DQ�� VRQGHUQ� LVW�
EHOLHELJ��
�
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/HLWIDGHQ�±�:DVVHUORVH�8ULQDOH 

*U�QGH�I�U�8ULQVHSDUDWLRQ�
1lKUVWRIIH��
:LUG�8ULQ�VHSDUDW�JHVDPPHOW�XQG�DOV�'�QJHU�ZLHGHUYHUZHQGHW��JHODQJHQ�
GLH�HQWKDOWHQHQ�1lKUVWRIIH�QLFKW�LQV�$EZDVVHU��'DV�KDW�PHKUHUH�9RUWHLOH��
hEHUG�QJXQJ�YRQ�*HZlVVHUQ�
1lKUVWRIIH���3KRVSKDWH�	�6WLFNVWRIIYHUELQGXQJHQ�YRU�DOOHP�DXV�GHP�8ULQ���
GLH�YLHOH�.OlUDQODJHQ�QXU�XQ]XUHLFKHQG�DEEDXHQ��JHODQJHQ�GXUFK�VHSDUDWH�
/DJHUXQJ� XQG� 9HUZHQGXQJ� LQ� GHU� /DQGZLUWVFKDIW� QLFKW� LQ� GLH� *HZlVVHU��
hEHUK|KWH� 1lKUVWRIINRQ]HQWUDWLRQHQ� LQ� )O�VVHQ� I�KUHQ� ]XU� VRJHQDQQWHQ�
(XWURSKLHUXQJ��G�K��EHVFKOHXQLJWHV�:DFKVWXP�YRQ�:DVVHUSIODQ]HQ��$OJHQ��
/DLFKNUDXW� HWF���� 'XUFK� GDV� YHUPHKUWH� $EVWHUEHQ� YRQ� 3IODQ]HQ� ZLUG� EHL�
GHP�DQVFKOLH�HQGHQ�=HUVHW]HQ��EHUPl�LJ�6DXHUVWRII�YHUEUDXFKW��)lOOW�GHU�
6DXHUVWRIIJHKDOW�GHV�:DVVHUV�XQWHU�HLQ�EHVWLPPWHV�0LQGHVWPD���K|UW�GHU�
$EEDX�RUJDQLVFKHU�9HUXQUHLQLJXQJHQ�GXUFK�DHUREH�%DNWHULHQ�DXI��%HL�GHQ�
GDQDFK� YRQ� DQDHUREHQ� %DNWHULHQ� YHUXUVDFKWHQ� =HUVHW]XQJVSUR]HVVHQ�
N|QQHQ� VLFK� JLIWLJH� 6WRIIH� ZLH� 6FKZHIHOZDVVHUVWRII�� $PPRQLDN� RGHU�
0HWKDQ� ELOGHQ�� 'DV� *HZlVVHU� EHJLQQW� �XP]XNLSSHQ��� �)LVFKVWHUEHQ� XQG�
EHOlVWLJHQGH�*HU�FKH��>ZZZ�ZDVVHU�ZLVVHQ�GH@�
�
$XIU�VWXQJ�YRQ�.OlUDQODJHQ�Q|WLJ��XP�*UHQ]ZHUWH�HLQ]XKDOWHQ�
8P� (8�*UHQ]ZHUWH� LP� .OlUDQODJHQDEODXI� EH]�JOLFK� 1lKUVWRIIH�
HLQ]XKDOWHQ�� P�VVHQ� YLHOH� .OlUDQODJHQ� ]XVlW]OLFK� ]XU� YRUKDQGHQHQ�
PHFKDQLVFKHQ� XQG� ELRORJLVFKHQ� 5HLQLJXQJVVWXIH� HLQH� GULWWH�� PHLVW�
FKHPLVFKH�� 5HLQLJXQJVVWXIH� QDFKU�VWHQ�� 'LHVH� ZLUG� YHUZHQGHW�� XP�
SUREOHPDWLVFKH�6WRIIH�ZLH�6WLFNVWRII��XQG�JHO|VWH�3KRVSKRUYHUELQGXQJHQ��
VFKZHU� DEEDXEDUH� 6WRIIH�� 6FKZHUPHWDOOH� RGHU� 6DO]H� ]X� YHUULQJHUQ�� 'LH�
:DKO� GHU� 9HUIDKUHQ� I�U� 'ULWWH� 5HLQLJXQJVVWXIHQ� ULFKWHW� VLFK� QDFK� GHQ�
YRUUDQJLJ� ]X� EHKDQGHOQGHQ� 6WRIIHQ� LP� $EZDVVHU�� =XU� 9HUEHVVHUXQJ� GHV�
.OlUDQODJHQDEODXIHV� HLJQHQ� VLFK� 6FK|QXQJVWHLFKH�� 0LNURVLHEH� RGHU�
6DQGILOWHU��XP� IHLQ� VXVSHQGLHUWH�6WRIIH�XQG�)ORFNHQUHVWH� ]XU�FN]XKDOWHQ��
'LH� DXV� GHP� PHQVFKOLFKHQ� 6WRIIZHFKVHO� XQG� DXV� :DVFKPLWWHOQ�
VWDPPHQGHQ� 3KRVSKDWH� N|QQHQ� PLW� +LOIH� YRQ� &KHPLNDOLHQ� �.DON��
(LVHQFKORULG� XQG� $OXPLQLXPVXOIDW�� ZHLWJHKHQG� DXV� GHP� $EZDVVHU�
DXVJHIlOOW� ZHUGHQ� �)lOOXQJVEHKDQGOXQJ��� (LQ� 7HLO� GHU� VLFK� EHL� GHU�
1LWULILNDWLRQ� ELOGHQGHQ� E]Z�� LP� 5RKZDVVHU� EHILQGOLFKHQ� 1LWUDWH� NDQQ�PLW�
+LOIH�GHU�'HQLWULILNDWLRQ�HQWIHUQW�ZHUGHQ��+LHUEHL�EDXHQ�0LNURRUJDQLVPHQ�
GDV�1LWUDW�]X�JDVI|UPLJHP�6WLFNVWRII�DE��(LQH�0|JOLFKNHLW�]XU�5HGX]LHUXQJ�
YRQ� 6WRIIHQ�� GLH� VLFK� ELRORJLVFK� HQWZHGHU� VHKU� VFKZHU� RGHU� JDU� QLFKW�
DEEDXHQ� ODVVHQ�� LVW� GLH� DGVRUSWLYH� 5HLQLJXQJ� ]�� %�� GXUFK�$NWLYNRKOHILOWHU�
�VHKU�NRVWHQDXIZlQGLJ���,P�EHUHLWV�ELRORJLVFK�EHKDQGHOWHQ�$EZDVVHU�QRFK�
YRUKDQGHQH� 6FKZHEVWRIIH� �6XVSHQVD�� N|QQHQ� PLWWHOV� )LOWUDWLRQ� �]�� %��
6DQGILOWHU��HQWIHUQW�ZHUGHQ��>ZZZ�XPZHOWGDWHQEDQN�GH@�
��
1lKUVWRIINUHLVODXI�VFKOLH�HQ��
0LW�GHU�9HUZHQGXQJ�YRQ�8ULQ�DOV�'�QJHU� LQ�GHU�/DQGZLUWVFKDIW��JHODQJHQ�
GLH�HQWKDOWHQHQ�1lKUVWRIIH�]XU�FN� LQ�GHQ�1lKUVWRIINUHLVODXI������GHV� LP�
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/HLWIDGHQ�±�:DVVHUORVH�8ULQDOH 

$EZDVVHU�YRUKDQGHQHQ�6WLFNVWRIIV�XQG�����GHV�3KRVSKRUV�VWDPPHQ�DXV�
8ULQ��>-RKDQVVRQ�HW�DO��������-|QVVRQ�HW�DO������@�
�
3KRVSKDW�LVW�HLQH�HQGOLFKH�5HVVRXUFH��
([SHUWHQ� VFKlW]HQ�� GDVV� 3KRVSKRUUHVHUYHQ� QRFK� ���� �� ���� -DKUH�
YHUI�JEDU� VHLQ� ZHUGHQ� >8�6�� *(2/2*,&$/� 6859(<� ������ -DVLQVNL��
���������@��3KRVSKRU�LVW�HLQH�HQGOLFKH�5HVVRXUFH��PLW�GHUHQ�$XVEHXWXQJ�
KHXW]XWDJH� VFKRQ� 3UREOHPH� YHUEXQGHQ� VLQG�� ZLH� ]�%�� UDGLRDNWLYH�
%HODVWXQJ��GLH�DXI�$FNHUIOlFKHQ�EHUHLWV�QDFKJHZLHVHQ�ZHUGHQ�NDQQ�� Ä0LW�
GHU� �EOLFKHQ� 3KRVSKRUPLQHUDOG�QJXQJ� NlPHQ� �HWZD� ��� ELV� ��� *UDPP�
8UDQ�DXI�GHQ�+HNWDU�$FNHU��>8PZHOWEXQGHVDPW������@�
�
(QGRNULQH�6WRIIH��
'LHVH� 6WRIIH� ±� ]�%�� *HVFKOHFKWVKRUPRQH� ±� JUHLIHQ� VW|UHQG� LQ� GDV�
+RUPRQV\VWHP�YRQ�7LHUHQ�XQG�0HQVFKHQ�HLQ��6LH�ZHUGHQ� LQ�.OlUDQODJHQ�
QXU�]X�HLQHP�JHULQJHQ�7HLO�DEJHEDXW�XQG�JHODQJHQ� LQ�GLH�*HZlVVHU�XQG�
OHW]WHQGOLFK�LQV�7ULQNZDVVHU��,Q�)O�VVHQ�YHUlQGHUQ�VLH�GDV�*HVFKOHFKW�YRQ�
)LVFKHQ��GLH�$XVZLUNXQJHQ�DXI�GHQ�0HQVFKHQ�VLQG�XQJHNOlUW��
�
:DVVHUHUVSDUQLV�
.HLQ�6S�OZDVVHU�
%HVRQGHUV�EHL�VFKOHFKW�HLQJHVWHOOWHU�6S�ODXWRPDWLN�ZLUG�VHKU�YLHO�:DVVHU�
YHUVFKZHQGHW�� DEHU� DXFK� EHL� PDQXHOOHU� %HWlWLJXQJ� GHU� 6S�OXQJ� ZHUGHQ�
]ZLVFKHQ���XQG����/LWHU�7ULQNZDVVHU�EHQ|WLJW��XP�FD������±����PO�8ULQ�
ZHJ]XVS�OHQ��
�
(QHUJLH��XQG�.RVWHQHUVSDUQLV�
(QHUJLH� I�U�:DVVHUDXIEHUHLWXQJ�XQG�$EZDVVHUEHKDQGOXQJ� YHUULQJHUW� VLFK�
'LH�:DVVHUDXIEHUHLWXQJ�XQG�$EZDVVHUEHKDQGOXQJ� LVW�HQHUJLHLQWHQVLY��0LW�
GHU�(LQVSDUXQJ�YRQ�:DVVHU�N|QQHQ� LQ�EHLGHQ�)lOOHQ�.RVWHQ��(QHUJLH�XQG�
5RKVWRIIH�HLQJHVSDUW�ZHUGHQ��
�
.OHLQHUH�0HQJHQ�DQ�$EZDVVHU�
%HVRQGHUV�LQ�|IIHQWOLFKHQ�XQG�KDOE|IIHQWOLFKHQ�*HElXGHQ�ZLUG�YLHO�:DVVHU�
I�U� 8ULQDOH� EHQ|WLJW�� 'LHVH� 0HQJHQ� N|QQHQ� GXUFK� ZDVVHUORVH� 8ULQDOH�
YROOVWlQGLJ� HLQJHVSDUW� ZHUGHQ�� ZDV� DXFK� ]X� HLQHU� 5HGXNWLRQ� LQ� GHQ�
:DVVHU��XQG�$EZDVVHUNRVWHQ�I�KUW��
�
5HJHQZDVVHUQXW]XQJ�ZLUG�ZLUWVFKDIWOLFKHU�
%HL� GHU� 5HJHQZDVVHUQXW]XQJ� VWHOOW� GLH� 3XPSHQHQHUJLH� I�U� GLH� 'UXFN�
HUK|KXQJ�HLQHQ�JUR�HQ�3RVWHQ�LQ�GHU�(QHUJLHELODQ]�GDU��'XUFK�ZDVVHUORVH�
8ULQDOH� RKQH� 6S�OYRUULFKWXQJ� ZLUG� VRPLW� GLH� 5HJHQZDVVHUQXW]XQJ�
HIIHNWLYHU�E]Z��NRVWHQJ�QVWLJHU��
�
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/HLWIDGHQ�±�:DVVHUORVH�8ULQDOH 

,QVWDOODWLRQVYRUWHLOH�
.HLQH�:DVVHU]XOHLWXQJHQ�Q|WLJ��
%HL� ZDVVHUORVHQ� 8ULQDOHQ� VLQG� NHLQH� :DVVHU]XOHLWXQJHQ� QRWZHQGLJ�� GLH�
HLQHQ�7HLO�GHU�,QVWDOODWLRQVNRVWHQ�DXVPDFKHQ���
�
.HLQH�6HQVRUHQ���6S�OPHFKDQLVPHQ�Q|WLJ��
8P� QRUPDOHUZHLVH� GLH� 6S�OXQJ� DXV]XO|VHQ�� ZHUGHQ� DQ� GHQ� 8ULQDOHQ�
6HQVRUHQ���6S�OPHFKDQLVPHQ�LQVWDOOLHUW��GLH�EHL�GHQ�PHLVWHQ�ZDVVHUORVHQ�
8ULQDOHQ�QLFKW�EHQ|WLJW�ZHUGHQ���$XVQDKPH��85,0$7��
�
%HWULHE�
:HQLJHU�9DQGDOLVPXV��
.HLQH�hEHUVFKZHPPXQJHQ�GXUFK�YHUVWRSIWH�$EIO�VVH��
�
.HLQ�*HUXFK�
%DNWHULHQ� EHQ|WLJHQ� ]XP� :DFKVWXP� )HXFKWLJNHLW�� GLH� LQ� ZDVVHUORVHQ�
8ULQDOHQ�QLFKW�YRUKDQGHQ� LVW��'DKHU�VLQG�NHLQH�*HUXFKVVWHLQH�QRWZHQGLJ��
GLH� GHQ� .OlUDQODJHQEHWULHE� EHHLQWUlFKWLJHQ� XQG� .RVWHQ� YHUXUVDFKHQ��
$X�HUGHP�EHVLW]HQ�ZDVVHUORVH�8ULQDOH�NHLQHQ�VFKZHU�]XJlQJOLFKHQ�6S�O�
UDQG��XQWHU�GHP�VLFK�%DNWHULHQ�DQVLHGHOQ�N|QQHQ��
�
.ULWHULHQ�
:R�PDFKW�HV�6LQQ��ZDVVHUORVH�8ULQDOH�HLQ]XVHW]HQ"��
:DVVHUORVH� 8ULQDOH� VLQG� LP� *UXQGH� I�U� DOOH� %HUHLFKH� JHHLJQHW�� MHGRFK�
VROOWH�PDQ�EHVRQGHUV�I�U�8PU�VWXQJHQ�IROJHQGH�3XQNWH�EHDFKWHQ��
�

o )UHTXHQWLHUXQJ�
�� -H�K|KHU�GLH�)UHTXHQWLHUXQJ��GHVWR�Q�W]OLFKHU�VLQG�

ZDVVHUORVH�8ULQDOH��%HL�����1XW]XQJHQ�SUR�7DJ�N|QQHQ�
���P��7ULQNZDVVHU�SUR�-DKU�HLQJHVSDUW�ZHUGHQ��

o 6FKXOHQ��
��6DLVRQDOHU�%HWULHE��DEHU�]XU�6HQVLELOLVLHUXQJ�GHU�.LQGHU�

XQG�DOV�0XOWLSOLNDWRUHQ�JXW�JHHLJQHW��
o gIIHQWOLFKH���KDOE|IIHQWOLFKH�*HElXGH�

��9LHOH�1XW]XQJHQ�SUR�6WXQGH��]�%��)OXJKDIHQ��6WDGLHQ��
��%HL�%�UR��RGHU�9HUZDOWXQJVJHElXGHQ�LVW�HLQH�

,QWHUYDOOVS�OXQJ�HLQLJH�0DOH�DP�7DJ�VLQQYROO��XP�
HYHQWXHOOH�5�FNVWlQGH�LP�8ULQDO�]X�EHVHLWLJHQ��

�� ,Q�5HVWDXUDQWV�RGHU�%DUV�HLJQHQ�VLFK�ZDVVHUORVH�
8ULQDOH�DXFK��XP�.RVWHQ�HLQ]XVSDUHQ��'DPLW�P|JOLFKH�
9HUXQUHLQLJXQJHQ��]�%��+DDUH��LP�8ULQDO�YHUPLHGHQ�
ZHUGHQ��LVW�HV�VLQQYROO��HLQH�,QWHUYDOOVS�OXQJ��]�%��DOOH�
����6WXQGHQ��]X�YHUZHQGHQ���

o 3ULYDW�
�� ,GHHOOHU�:HUW��VHOWHQ�8ULQDOH�LQ�3ULYDWZRKQXQJHQ��

ZHQLJ�1XW]XQJHQ��
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/HLWIDGHQ�±�:DVVHUORVH�8ULQDOH 

�
(LQ�HVVHQWLHOOHU�3XQNW�EHL�GHU�,QVWDOODWLRQ�YRQ�ZDVVHUORVHQ�8ULQDOHQ�LVW�GLH�
JXWH�:DUWXQJ�XQG�5HLQLJXQJ��GD�GLHVH�GLH�$N]HSWDQ]�GHU�1XW]HU�GHXWOLFK�
VWHLJHUQ�NDQQ���
�
7HFKQLN�
-H� QDFK� $QELHWHU� XQWHUVFKHLGHQ� VLFK� GLH� 6LSKRQV\VWHPH�� XP� .DQDOJDVH�
E]Z��$EZDVVHUJHU�FKH�DXV�/HLWXQJHQ�QLFKW�GXUFK�GLH�8ULQDOH�LQ�GLH�5lXPH�
WUHWHQ� ]X� ODVVHQ�� ZDV� �EOLFKHUZHLVH�PLW� HLQHP�ZDVVHUJHI�OOWHQ� 6LSKRQ� ��
%HFNHQ�HUUHLFKW�ZLUG��
�
6LSKRQ�PLW�6SHUUIO�VVLJNHLW�
,Q� GHP� 6LSKRQ� EHILQGHW� VLFK� HLQH� 6SHUUIO�VVLJNHLW�� GLH� DXIJUXQG� LKUHV�
JHULQJHQ�VSH]LILVFKHQ�*HZLFKWHV�DXIVFKZLPPW�XQG�VR�DOV�9HUVFKOXVV�GLHQW�
lKQOLFK� ZLH� gO� DXI� :DVVHU�� 'HU� 8ULQ� IOLH�W� GXUFK� GLHVH� 6SHUUIO�VVLJNHLW�
KLQGXUFK� XQG� OlXIW� DE�� *HU�FKH� E]Z�� .DQDOJDVH� GULQJHQ� GDEHL� QLFKW�
]XU�FN��'LH�6SHUUIO�VVLJNHLW�YHUEOHLEW�LP�6LSKRQ��

��(UQVW�
��8ULGDQ�
��:DWHUOHVV�
��7LS�*PE+�
��+HOOEURN�
��6ORDQ�
��'XUDYLW�

�
0HPEUDQ�
'LH�0HPEUDQ��LP�3ULQ]LS�HLQ�IODFKHU�NOHLQHU�6FKODXFK��OlVVW�)O�VVLJNHLWHQ��
MHGRFK�NHLQH�*HU�FKH�DXV�GHP�.DQDOQHW]�SDVVLHUHQ��

��.HUDPDJ�
��(UQVW�
��.XKIXVV�
�� )UDQNH�

�
�
$QGHUH�6\VWHPH��

��8ULPDW��SHU�6HQVRUNRQWDNW�ZLUG�HLQ�(OHNWURPDJQHW�EHWlWLJW��
ZHOFKHU�GHQ�*HUXFKVYHUVFKOXVV�VWHXHUW��

��*HEHULW��JHULQJHU�$XVWDXVFK�YRQ�*DVHQ�GXUFK�GDV�
(UOHQPH\HUNROEHQSULQ]LS�XQG�LQWHJULHUWHP�'XIWVWHLQ��

��(VSDFH�	�(FRORJLH�
�
%HL� GHQ� 0HPEUDQVLSKRQV� VRZLH� HLQLJHQ� DQGHUHQ� 6\VWHPHQ� LVW� HLQ�
$QVFKOXVV�DQ�GLH�:DVVHUOHLWXQJ�P|JOLFK�� VR�GDVV�PHKUPDOV�DP�7DJ�HLQH�
6S�OXQJ�GHU�8ULQDOH�HUIROJHQ�NDQQ��%HL�GHQ�6\VWHPHQ�PLW�6SHUUIO�VVLJNHLW�
LVW�GLHV�QLFKW�P|JOLFK��

!!!!!
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/HLWIDGHQ�±�:DVVHUORVH�8ULQDOH 

.RVWHQ�
3UHLVH� I�U� GLH� HLQ]HOQHQ� 8ULQDOH� XQG� 6LSKRQV� VLQG� LQ� .DSLWHO� Ä3URGXNW�
LQIRUPDWLRQHQ� ]X� ZDVVHUORVHQ� 8ULQDOHQ³� DXIJHI�KUW�� :DVVHUORVH� 8ULQDOH�
VLQG� LP� $OOJHPHLQHQ� LQ� GHU� $QVFKDIIXQJ� WHXUHU� DOV� KHUN|PPOLFKH�� GXUFK�
GLH�ZHJIDOOHQGHQ�:DVVHU��XQG�$EZDVVHUNRVWHQ�LP�%HWULHE�DEHU�J�QVWLJHU��
-H� QDFK� 6\VWHP� IDOOHQ� XQWHUVFKLHGOLFK� KRKH�:DUWXQJVNRVWHQ� DQ� �.RVWHQ�
I�U� 6LSKRQV�� 6SHUUIO�VVLJNHLW�� 0HPEUDQ� RGHU� HY�� VSH]LHOOH� 5HLQLJXQJV�
PLWWHO���GLH�EHL�GHU�3ODQXQJ���$XVVFKUHLEXQJ�EHU�FNVLFKWLJW�ZHUGHQ�VROOWHQ��
9RUWHLOKDIW� EHL�$XVVFKUHLEXQJHQ�ZlUH� ]�%��� GLH�9HUEUDXFKVPDWHULDOLHQ� I�U�
HLQHQ�=HLWUDXP�YRQ�����-DKUHQ�PLW�DXII�KUHQ�]X�ODVVHQ��XP�HLQHQ�UHDOHQ�
9HUJOHLFK�GHU�DQIDOOHQGHQ�.RVWHQ�]X�HUP|JOLFKHQ����
�
5HLQLJXQJ�XQG�:DUWXQJ�
:LFKWLJ� LVW� GLH� ,QVWUXNWLRQ� GHV� 5HLQLJXQJVSHUVRQDOV�� GD� HV� VLFK� XP�QHX�
DUWLJH�8ULQDOH�KDQGHOW��GLH�DQGHUV�JHSIOHJW�ZHUGHQ�P�VVHQ��+LHUEHL�NRPPW�
HV� DXFK� DXI� GDV� YHUZHQGHWH�6LSKRQV\VWHP�DQ�� GHQQ�EHL� GHP�0HPEUDQ�
VLSKRQ� VRZLH� EHL� GHQ� Ä$QGHUHQ� 6\VWHPHQ³� �V�� $EVFKQLWW� Ä3URGXNWLQ�
IRUPDWLRQHQ� ]X� ZDVVHUORVHQ� 8ULQDOHQ³�� N|QQHQ� GLH� 8ULQDOH� ZLH� JHKDEW�
JHUHLQLJW� ZHUGHQ�� 1XU� 8ULQDOH� PLW� 6SHUUIO�VVLJNHLW� G�UIHQ� QLFKW� PLW� JH�
Z|KQOLFKHQ� 5HLQLJXQJVPLWWHOQ� VRZLH� YLHO� :DVVHU� JHVlXEHUW� ZHUGHQ�� GD�
VRQVW� GLH� 6SHUUIO�VVLJNHLW� DXVJHZDVFKHQ�ZLUG�� *HZ|KQOLFKHU� *ODVUHLQLJHU�
DXV�6SU�KIODVFKHQ�VWHOOW�HLQH�JXWH�$OWHUQDWLYH�]XU�5HLQLJXQJ�DOOHU�6\VWHPH�
GDU���
(LQ� P|JOLFKHV� 3UREOHP� VWHOOHQ� $XVIlOOXQJHQ� YRQ� 8ULQVWHLQ� GDU�� GLH�
HQWJHJHQ� XUVSU�QJOLFKHQ� $QQDKPHQ� DXFK� EHL� ZDVVHUORVHQ� 8ULQDOHQ� DXI�
WUHWHQ�� 6FKRQ� EHL� GHU� 3ODQXQJ�PXVV� GHVKDOE� DXI� JHQ�JHQG� JUR�H� 5RKU�
GXUFKPHVVHU� �PLQG�� ���PP��� DXVUHLFKHQGHV� *HIlOOH� GHU� 5RKUOHLWXQJHQ�
�PLQG������XQG�JXWH�=XJlQJOLFKNHLW�JHDFKWHW�ZHUGHQ���
(LQH� UHJHOPl�LJH� 6S�OXQJ� PLW� 6lXUH� NDQQ� $EODJHUXQJHQ� YHUKLQGHUQ��
+DEHQ�VLFK�9HUVWRSIXQJHQ�JHELOGHW��VR�ODVVHQ�VLH�VLFK�PLW�6lXUHQ��/DXJHQ�
RGHU�PHFKDQLVFK�O|VHQ���
�
:DUWXQJVNRVWHQ�I�U�GLH�HLQ]HOQHQ�6\VWHPH�
6LSKRQ�PLW�6SHUUIO�VVLJNHLW�
�� $XVWDXVFK�GHV�JHVDPWHQ�6LSKRQV�EHL�9HUVWRSIXQJ��:LHGHUEHI�OOXQJ�

EHL�%HGDUI�
�� 6LSKRQ�]HUOHJEDU�]XP�5HLQLJHQ��:LHGHUEHI�OOXQJ�EHL�%HGDUI�
�� $XVWDXVFK�GHV�JHVDPWHQ�6LSKRQV�QDFK�FD���������1XW]XQJHQ��NHLQH�

1DFKI�OOXQJ�GHU�6SHUUIO�VVLJNHLW�
0HPEUDQ�
�� 0HPEUDQ�NDQQ��]�7��LQ�(LJHQOHLVWXQJ��FD������PDO�SUR�-DKU�MH�QDFK�

)UHTXHQWLHUXQJ�JHZHFKVHOW�ZHUGHQ��
�

$QGHUH�6\VWHPH�
�� -H�QDFK�6\VWHP�XQG�6FKOLH�PHFKDQLVPXV�HQWVWHKHQ�XQWHUVFKLHGOLFKH�

.RVWHQ��]�%��6WURPNRVWHQ�I�U�$XVO|VHPHFKDQLVPXV�RGHU�VSH]LHOOH�
6LSKRQV�
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/HLWIDGHQ�±�:DVVHUORVH�8ULQDOH 

�
9HUZHQGXQJ�GHV�8ULQV�
8ULQ�HQWKlOW�1lKUVWRIIH��0LNURYHUXQUHLQLJXQJHQ��+RUPRQH��0HGLNDPHQWHQ�
U�FNVWlQGH��XQG�SDWKRJHQH�.HLPH��'LHVH�6WRIIH�VROOHQ�HQWZHGHU�UH]\NOLHUW�
ZHUGHQ��]�%��GLH�1lKUVWRIIH�DOV�'�QJHU�RGHU�I�U�GHQ�LQGXVWULHOOHQ�(LQVDW]��
RGHU�VLH�P�VVHQ�DXV�K\JLHQLVFKHQ�E]Z��*HZlVVHUVFKXW]JU�QGHQ�HOLPLQLHUW�
ZHUGHQ�� 'HU� JHVDPPHOWH� 8ULQ� PXVV� DOVR� K\JLHQLVLHUW� XQG� VWDELOLVLHUW�
ZHUGHQ��)�U�GHQ�7UDQVSRUW�RGHU�DOV�9RUVWXIH�]XU�ZHLWHUHQ�%HKDQGOXQJ�LVW�
HLQH�9ROXPHQUHGXNWLRQ�Z�QVFKHQVZHUW��'LH�1lKUVWRIIH�6WLFNVWRII��1��XQG�
3KRVSKRU� �3�� VROOHQ� HQWZHGHU� ]XU�FNJHZRQQHQ� RGHU� HOLPLQLHUW� ZHUGHQ��
6FKOLH�OLFK�P�VVHQ�0LNURYHUXQUHLQLJXQJHQ�VRZRKO�YRU�GHU�9HUZHQGXQJ�DOV�
'�QJHU� DOV� DXFK� YRU� GHU� 5�FNI�KUXQJ� LQ� GHQ� :DVVHUNUHLVODXI� HQWIHUQW�
ZHUGHQ�� 'LHVH� YHUVFKLHGHQHQ� =LHOH� N|QQHQ� PLW� HLQHU� 9LHO]DKO� YRQ�
0|JOLFKNHLWHQ� LQ� YHUVFKLHGHQHP� 0D�� HUUHLFKW� ZHUGHQ�� ZREHL� VLFK� HLQLJH�
9HUIDKUHQ� QRFK� LP� /DERUVWDGLXP� EHILQGHQ� XQG� ZHLWHUHU� (USUREXQJ� EH�
G�UIHQ��
+\JLHQLVLHUXQJ�GXUFK�6SHLFKHUXQJ�GHV�8ULQV�
3ULQ]LSLHOO�JLEW�HV�YHUVFKLHGHQH�0|JOLFKNHLWHQ�]XU�6WHULOLVLHUXQJ��89��+LW]H�
HWF����DEHU�QXU�GLH�/DJHUXQJ�ZLUG�ELVKHU�I�U�8ULQ�DQJHZHQGHW��1DFK�HLQHU�
����� PRQDWLJHQ� 6SHLFKHUXQJ� EHL� ���&� VLQG� GLH� SDWKRJHQHQ� .HLPH�� GLH�
GXUFK�)lNDOLHQ� LQ�GHQ�8ULQ�HLQJHWUDJHQ�ZXUGHQ��QDKH]X�HOLPLQLHUW� �VLHKH�
7DEHOOH� ��� XQG� HU� NDQQ� VLFKHU� LQ� GHU� /DQGZLUWVFKDIW� YHUZHQGHW� ZHUGHQ��
+LHU]X�KROW�HLQ�/DQGZLUW�GHQ�JHODJHUWHQ�8ULQ�DE�XQG�EULQJW�LKQ�DXI�)HOGHUQ�
DXV�� 'LH� 3UREOHPH� PLW� HQGRNULQ� ZLUNVDPHQ� 6XEVWDQ]HQ� VLQG� DEHU� DXFK�
QDFK� HLQHU� /DJHUXQJ� QLFKW� EHKREHQ�� =XGHP� N|QQHQ� 6WLFNVWRIIYHUOXVWH�
GXUFK�$XVJDVHQ�YRQ�$PPRQLDN�DXIWUHWHQ���
�
7DEHOOH����6SHLFKHUXQJ�YRQ�8ULQ�

��6FK|QQLQJ��������
�
6WDELOLVLHUXQJ�PLW�ELRORJLVFKHQ�9HUIDKUHQ�
%DNWHULHQ�EDXHQ�RUJDQLVFKH�,QKDOWVVWRIIH�GHV�8ULQV�DE�XQG�ZDQGHOQ�HLQHQ�
7HLO� GHV� HQWKDOWHQHQ� $PPRQLXPV� LQ� 1LWULW� XQG� 1LWUDW� XP�� 'LH� GDEHL�
HLQWUHWHQGH�$EVHQNXQJ� GHV� S+�:HUWHV� I�KUW� GD]X�� GDVV� $PPRQLDN� QLFKW�
DOV�*DV�YHUORUHQ�JHKW��VRQGHUQ�DOV�'�QJHU�ZLHGHUYHUZHQGHW�ZHUGHQ�NDQQ��
>8GHUW�HW�DO�������@��
1lKUVWRIIU�FNJHZLQQXQJ�GXUFK�FKHPLVFKH�9HUIDKUHQ�
6REDOG� +DUQVWRII� K\GUROLVLHUW� ZLUG� XQG� GDGXUFK� GHU� S+�:HUW� DQVWHLJW��
IDOOHQ� SKRVSKRUKDOWLJH� 6DO]H� DXV�� :DV� LQ� /HLWXQJHQ� ]X� 3UREOHPHQ� PLW�
9HUVWRSIXQJ� I�KUW�� NDQQ� DEHU� DXFK� JH]LHOW� GHU� 5�FNJHZLQQXQJ� YRQ�
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3KRVSKRU� XQG�6WLFNVWRII� GLHQHQ�� GLH�PLW� JHULQJHP�$XIZDQG� LQ� )RUP� YRQ�
6WUXYLW��0J1+�32���DXVJHIlOOW�ZHUGHQ�N|QQHQ��'LHVHV�6DO]�LVW�LQWHUHVVDQW��
GD� HV� GLUHNW� DOV� '�QJHU� YHUZHQGHW� ZHUGHQ� NDQQ� XQG� JOHLFK� ]ZHL� GHU�
DEZDVVHUUHOHYDQWH�1lKUVWRIIH�HQWKlOW���
(QWIHUQXQJ�YRQ�0LNURYHUXQUHLQLJXQJHQ�
0LNURYHUXQUHLQLJXQJHQ� N|QQHQ� HQWZHGHU� GXUFK� 2[LGDWLRQ� ]�%�� PLW� 2]RQ�
JDQ]� DXV� GHU� /|VXQJ� HQWIHUQW� ZHUGHQ� RGHU� GLH� 1lKUVWRIIH� XQG�
0LNURYHUXQUHLQLJXQJHQ� ZHUGHQ� GXUFK� 0HPEUDQYHUIDKUHQ� ZLH�
1DQRILOWUDWLRQ� RGHU� (OHNWURGLDO\VH� YRQHLQDQGHU� JHWUHQQW�� >0DXUHU� HW� DO���
����@�
�
(V� JLEW� QRFK� ZHLWHUH� 9HUIDKUHQ� XQG� QDW�UOLFK� VLQG� DXFK� .RPELQDWLRQHQ�
P|JOLFK��(LQH�DXVI�KUOLFKHUH�%HVFKUHLEXQJ�HQWKlOW�0DXUHU�HW�DO���������
�
�
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/HLWIDGHQ�±�:DVVHUORVH�8ULQDOH 

$QZHQGXQJVEHLVSLHOH�I�U�/X[HPEXUJ�
,Q�/X[HPEXUJ�ZXUGHQ�EHUHLWV�ZDVVHUORVH�8ULQDOH�LQVWDOOLHUW�XQG�YLHOH�VLQG�
JHSODQW��'LH�XQWHQVWHKHQGH�7DEHOOH�JLEW�HLQHQ�hEHUEOLFN��EHU�GHQ�2UW��GLH�
LQVWDOOLHUWH�$Q]DKO�GHU�8ULQDOH�VRZLH�GHUHQ�7HFKQLN�XQG�$QVSUHFKSDUWQHU���
�
7DEHOOH����hEHUVLFKW�I�U�/X[HPEXUJ�
1U�� 2UW� 7HFKQLN� $Q]DKO� -DKU� .RQWDNW�
�� 6FKLIIOOLQJHQ�

6FKXOH�$��:LQJHUW� ��� �������
�� 6FKLIIOLQJHQ�

6FKXOH�/��6FKPLW� ��� �����
�� 6FKLIIOLQJHQ�

0HKU]ZHFNKDOOH� �� �����
�� 6FKLIIOLQJHQ�

6HQLRUHQUHVLGHQ]�

6\VWHP�(UQVW�
�6SHUUIO�VVLJ�

NHLW��
� ,P�%DX�

�� 6FKLIIOLQJHQ�
8PZHOWDPW�

'XUDYLW�
�6SHUUIO�VVLJ�

NHLW��
�� �����

*X\�6SDQLHU#�
VFKLIIODQJH�OX�

�� (VFK�%HOYDO�
*HEOlVHKDOOHQ�

6\VWHP�(UQVW�
�0HPEUDQ�� �� ����� 6WHIDQLH�VHLIIHUW

#WXGRU�OX�
�� .LUFKEHUJ�

/X[([SR�
6\VWHP�(UQVW�
�0HPEUDQ�� �� ����� �

�� %RXUVFKHLG��
(FROH�3ULPDLUH�
�

6\VWHP�(UQVW�
�6SHUUIO�VVLJ�

NHLW��
�� �����

�

�� 'LIIHUGDQJH��
)R\HU�GX�-RXU�
�

6\VWHP�(UQVW�
�6SHUUIO�VVLJ�

NHLW��
�� �����

�

��
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/HLWIDGHQ�±�:DVVHUORVH�8ULQDOH 

/LWHUDWXU�
%HKUHQGW��-���$UHYDOR�(���*XO\DV�+���1LHGHUVWH�+ROOHQEHUJ�-���1LHPLHF�$���=KRX�-���

2WWHUSRKO�5���������3URGXFWLRQ�RI�YDOXH�DGGHG�SURGXFWV�IURP�VHSDUDWHO\�
FROOHFWHG�XULQH��ZZZ�WXKK�GH�DZZ��

�
%HQJWVVRQ��0���/XQGLQ��0���0RODQGHU��6���������/LIH�F\FOH�DVVHVVPHQW�RI�

ZDVWHZDWHU�V\VWHPV�±�&DVH�VWXGLHV�RI�FRQYHQWLRQDO�WUHDWPHQW��XULQH�VRUWLQJ�
DQG�OLTXLG�FRPSRVWLQJ�LQ�WKUHH�6ZHGLVK�PXQLFLSDOLWLHV��5HSRUW���������
7HFKQLFDO�(QYLURQPHQWDO�3ODQQLQJ��&KDOPHUV�7HFKQLFDO�8QLYHUVLW\��
*RWKHQEXUJ��6ZHGHQ�

�
+|JOXQJ�&���������(YDOXDWLRQ�RI�PLFURELDO�KHDOWK�ULVNV�DVVRFLDWHG�ZLWK�WKH�UHXVH�

RI�VRXUFH�VHSDUDWHG�KXPDQ�XULQH��'RFWRUDO�WKHVLV�DW�WKH�5R\DO�,QVWLWXWH�RI�
7HFKQRORJ\��.7+���'HSDUWPHQW�RI�%LRWHFKQRORJ\��$SSOLHG�0LFURELRORJ\�

�
+|JOXQG�&���6WHQVWU|P��7�$���-|QVVRQ��+���6XQGLQ��$���������(YDOXDWLRQ�RI�IDHFDO�

FRQWDPLQDWLRQ�DQG�PLFURELDO�GLH�RII�LQ�XULQH�VHSDUDWLQJ�VHZDJH�V\VWHPV��
:DWHU�6FLHQFH�DQG�7HFKQRORJ\��������SS��������

�
-|QVVRQ��+���6WHQVWU|P��7�$���6YHQVVRQ��-��	�6XQGLQ��$���������6RXUFH�VHSDUDWHG�

XULQH�1XWULHQW�DQG�KHDY\�PHWDO�FRQWHQW��ZDWHU�VDYLQJ�DQG�IDHFDO�
FRQWDPLQDWLRQ��:DWHU�6FLHQFH�DQG�7HFKQRORJ\��������SS����������

�
-|QVVRQ�+���9LQQHUDV�%���+|JOXQG�&���6WHQVWU|P�7��$���������6RXUFH�VHSDUDWLRQ�RI�

XULQH��:DVVHU�XQG�%RGHQ������-DKUJ����������
�
-|QVVRQ�+����������8ULQH�VHSDUDWLQJ�VHZDJH�V\VWHPV�±�HQYLURQPHQWDO�HIIHFWV�

DQG�UHVRXUFH�XVDJH��:DWHU�6FLHQFH�DQG�7HFKQRORJ\����������SS��������� 
�
-RKDQQVRQ�0���������8ULQH�VHSDUDWLRQ�±�FORVLQJ�WKH�QXWULHQW�F\FOH��)LQDO�UHSRUW�RQ�

WKH�5	'�SURMHFW��6RXUFH�VHSDUDWHG�KXPDQ�XULQH�±�$�IXWXUH�VRXUFH�RI�
IHUWLOL]HU�IRU�DJULFXOWXUH�LQ�WKH�6WRFNKROP�UHJLRQ"�9(51$�(FRORJ\�

�
-RKDQVVRQ��0���-|QVVRQ��+���+|JOXQG��&���5LFKHUW�6WLQW]LQJ��$��	�5RGKH��/���������

8ULQH�VHSDUDWLRQ�±�FORVLQJ�WKH�QXWULHQW�F\FOH��(QJOLVK�YHUVLRQ�RI�UHSRUW�
RULJLQDOO\�SXEOLVKHG�LQ�6ZHGLVK���6WRFNKROP�:DWHU�&RPSDQ\��6WRFNKROP���
6ZHGHQ�

�
0DVL��)DELR���������(QGRNULQ�DNWLYH�6WRIIH�LQ�3IODQ]HQNOlUDQODJHQ��(UQHXHUEDUH�

(QHUJLH��������
�
0DXUHU��0���3URQN��:���/DUVHQ��7�$���������7UHDWPHQW�IRU�VRXUFH�VHSDUDWHG�XULQH��

:DWHU�5HVHDUFK�������������������
�
6FK|QQLQJ��&DUROLQH��������(YDOXDWLRQ�RI�0LFURELDO�+HDOWK�5LVNV�$VVRFLDWHG�ZLWK�

WKH�5HXVH�RI�6RXUFH�6HSDUDWHG�+XPDQ�8ULQH�
�
7LGDNHU�3���������/LIH�&\FOH�$VVHVVPHQW�RI�*UDLQ�3URGXFWLRQ�8VLQJ�6RXUFH�

6HSDUDWHG�+XPDQ�8ULQH�DQG�0LQHUDO�)HUWLOL]HU��6ZHGLVK�8QLYHUVLW\�RI�
$JULFXOWXUDO�6FLHQFHV��'HSDUWPHQW�RI�$JULFXOWXUDO�(QJLQHHULQJ�

�
8GHUW��.�0���)X[��&���0�QVWHU��0���/DUVHQ��7�$���6LHJULVW��+���*XMHU��:���������

1LWULILFDWLRQ�DQG�DXWRWURSKLF�GHQLWULILFDWLRQ�RI�VRXUFH�VHSDUDWHG�XULQH��:DWHU�
6FLHQFH�	�7HFKQRORJ\���������������

http://www.tuhh.de/aww
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:LOVHQDFK�-���YDQ�/RRVGUHFKW�0���������,PSDFW�RI�VHSDUDWH�XULQH�FROOHFWLRQ�RQ�

ZDVWHZDWHU�WUHDWPHQW�V\VWHPV��:DWHU�6FLHQFH�DQG�7HFKQRORJ\��������SS��
��������
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.RQWDNW��
�
6WHIDQLH�6HLIIHUW�
&HQWUH�GH�5HVVRXUFHV�GHV�7HFKQRORJLHV�SRXU�O¶(QYLURQQHPHQW�
����UXH�GH�/X[HPERXUJ�
%3�����
/������(VFK�VXU�$O]HWWH�
(PDLO��6WHIDQLH�6HLIIHUW#WXGRU�OX�
7HO���������������������
)D[��������������������
ZZZ�FUWH�OX�

http://www.crte.lu/
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http://www.uridan.com/


�
  

13
/1

7 

/H
LWI

DG
HQ

�±�
:D

VV
HU

ORV
H�8

ULQ
DOH

 

W
at

er
le

ss
 1)

 
 w

w
w

.s
in

aq
ua

-
w

at
er

le
ss

.d
e 

 T
el

: +
49

-3
0-

38
39

91
5-

0 

U
rin

al
e 

au
s 

K
er

am
ik

 
un

d 
G

F
K

;  
G

er
uc

hs
ve

rs
ch

lu
ss

 
S

E
A

LT
R

A
P

™
  

(A
irs

ea
l /

 A
lls

ea
l 

S
pe

rr
flü

ss
ig

ke
it)

, A
us

ta
us

ch
 

de
s 

S
ip

ho
ns

 n
ac

h 
ca

. 8
00

0 
N

ut
zu

ng
en

 

ca
. 4

00
 ¼�

�LQ
NO�

�0
RQ

WDJ
H� 

 S
ip

ho
n 

ca
. 4

0 
¼� 

 ka
nn

 in
 E

ig
en

le
is

tu
ng

 
ge

w
ec

hs
el

t w
er

de
n 

 
 

T
iP

-G
m

bH
 1)

 
 w

w
w

.w
as

se
rlo

se
-

ur
in

al
e.

de
 

 T
el

: +
49

 7
9 

31
 4

76
 8

9 

G
F

K
 K

un
st

st
of

f U
rin

al
e 

 
(L

ot
us

bl
at

te
ffe

kt
 d

ur
ch

 
N

an
ob

es
ch

ic
ht

un
g)

 

S
ip

ho
n 

m
it 

S
pe

rr
flü

ss
ig

ke
it 

(W
ec

hs
el

 d
es

 S
ip

ho
ns

 n
ac

h 
ca

. 8
00

0 
B

en
ut

zu
ng

en
) 

ca
. 5

20
¼��

LQN
O��0

RQ
WDJ

H� 
 S

ip
ho

n 
ca

. 2
5¼

� 
 ka

nn
 in

 E
ig

en
le

is
tu

ng
 in

 
w

en
ig

er
 a

ls
 1

 M
in

. o
hn

e 
K

ra
fta

uf
w

an
d 

 g
ew

ec
hs

el
t 

w
er

de
n 

 

H
el

lb
ro

k 
1)

 
 w

w
w

.h
el

lb
ro

k.
at

 
  

U
rin

al
e 

au
s 

gl
as

fa
se

rv
er

st
är

kt
em

 
K

un
st

st
of

f (
G

F
K

) 
 

(s
pe

zi
el

le
 O

be
rf

lä
ch

e 
(n

ic
ht

 n
äh

er
 d

ef
in

ie
rt

))
 

S
ip

ho
n 

m
it 

bi
ol

og
is

ch
 

ab
ba

ub
ar

er
 S

pe
rr

flü
ss

ig
ke

it 
(D

ie
 S

pe
rr

flü
ss

ig
ke

it 
m

us
s 

ni
ch

t n
ac

hg
ef

ül
lt 

w
er

de
n.

 
S

ie
 w

ird
 m

it 
de

m
 A

us
ta

us
ch

 
de

s 
S

ip
ho

nf
ilt

er
s 

na
ch

 
10

.0
00

 -
 1

2.
00

0 
B

en
ut

zu
ng

en
 e

in
fa

ch
 

er
se

tz
t)

 

ca
. 3

50
 ¼�

���
0Z

VW�
 

 S
ip

ho
n 

ca
. 3

3 
¼� 

 ka
nn

 in
 E

ig
en

le
is

tu
ng

 
ge

w
ec

hs
el

t w
er

de
n 

 
 

http://www.sinaqua-waterless.de/
http://www.wasserlose-urinale.de/
http://www.hellbrok.at/de/index-frame.htm


�
  

14
/1

7 

/H
LWI

DG
HQ

�±�
:D

VV
HU

ORV
H�8

ULQ
DOH

 

S
LO

A
N

 (
U

K
) 

 w
w

w
.s

lo
an

w
at

er
fr

ee
.c

om
 

  

K
er

am
ik

-U
rin

al
 

(g
la

tte
 O

be
rf

lä
ch

e)
 

S
ip

ho
n 

m
it 

S
pe

rr
flü

ss
ig

ke
it 

 

 

D
ur

av
it 

 
 w

w
w

.d
ur

av
it.

co
m

 
 T

el
: +

49
 7

83
3/

70
-0

 

S
an

itä
rk

er
am

ik
 

S
ip

ho
n 

m
it 

S
pe

rr
flü

ss
ig

ke
it 

36
0 
¼�L

QN
O��/

LHI
HUX

QJ
�	�

M
on

ta
ge

 

 

� � � � � � � � � �

http://www.sloanwaterfree.com/
http://www.duravit.com/


�
  

15
/1

7 

/H
LWI

DG
HQ

�±�
:D

VV
HU

ORV
H�8

ULQ
DOH

 

S
pe

zi
el

le
 M

em
br

an
 

(I
nt

er
va

lls
pü

lu
ng

 d
er

 U
rin

al
e 

m
ög

lic
h)

 

K
er

am
ag

 
 w

w
w

.k
er

am
ag

.d
e 

 T
el

: +
49

 2
10

2 
91

6-
0 

  

K
er

am
ik

 U
rin

al
 m

it 
S

pe
zi

al
gl

as
ur

 
(e

xt
re

m
 g

la
tte

, 
po

re
nf

re
ie

 u
nd

 
da

ue
rh

af
t w

irk
sa

m
e 

S
pe

zi
al

gl
as

ur
 

„K
er

aT
ec

t“
) 

E
in

e 
sp

ez
ie

lle
 

G
um

m
im

em
br

an
 lä

ss
t 

F
lü

ss
ig

ke
ite

n 
re

st
lo

s 
ab

fli
eß

en
, u

m
 s

ic
h 

da
na

ch
 

so
fo

rt
 w

ie
de

r 
zu

 s
ch

lie
ß

en
. 

ca
. 5

15
¼��

�0
ZV

W��(
in

kl
. d

er
 

S
pe

zi
al

gl
as

ur
, d

ie
 n

or
m

al
er

-
w

ei
se

 c
a.

 6
5 
¼��

�0
Z6

W��
ko

st
et

) 
  

 M
em

br
an

 c
a.

 1
7 
¼��

�0
ZV

W� 
 ka

nn
 in

 E
ig

en
le

is
tu

ng
 c

a.
 1

x 
Ja

hr
 (

je
 n

ac
h 

B
en

ut
ze

rf
re

qu
en

z)
 

ge
w

ec
hs

el
t w

er
de

n 
 

 

E
rn

st
 1)

 
 w

w
w

.s
ys

te
m

-e
rn

st
.d

e 
 T

el
:+

49
62

1 
32

25
22

3 
 

F
ax

: +
49

62
1 

31
80

25
 

E
in

ze
lu

rin
al

e 
au

s 
S

an
itä

r-
K

er
am

ik
,  

(S
pe

zi
al

be
sc

hi
ch

tu
ng

 
du

rc
h 

bi
ol

og
is

ch
 

ab
ba

ub
ar

es
 

D
es

in
fe

kt
io

ns
m

itt
el

, 
ka

nn
 p

ro
bl

em
lo

s 
er

ne
ue

rt
 w

er
de

n)
 

A
bl

au
f ü

be
r 

S
pe

zi
al

m
em

br
an

 a
ls

 
G

er
uc

hs
ve

rs
ch

lu
ss

 

C
a.

 3
00

¼��
LQN

O��0
RQ

WDJ
H� 

 S
ip

ho
n 

ca
. 2

5 
¼��

LQN
O��

M
on

ta
ge

 v
on

 F
irm

a 
E

rn
st

) 
E

rn
eu

er
un

g 
de

r 
an

tib
ak

te
rie

lle
n 

B
es

ch
ic

ht
un

g 
ca

. 1
7,

50
 ¼ 

 W
ar

tu
ng

  1
-2

 M
al

 p
ro

 J
ah

r 
du

rc
h 

E
R

N
S

T
 

flä
ch

en
de

ck
en

de
n 

W
er

ks
ku

nd
en

di
en

st
 

 

http://www.keramag.de/Wasserlos__neue_Urinal-Generat.948.0.html
http://www.system-ernst.de/index.htm


�
  

16
/1

7 

/H
LWI

DG
HQ

�±�
:D

VV
HU

ORV
H�8

ULQ
DOH

 

K
uh

fu
ss

 1)
 

 w
w

w
.k

uh
fu

ss
-

sa
ni

ta
er

.d
e 

 T
el

: +
49

-5
22

1-
68

39
-0

 

U
rin

al
 a

us
 

C
hr

om
ni

ck
el

st
ah

l 
(I

nn
en

 u
nd

 a
uß

en
 

ho
ch

gl
an

zp
ol

ie
rt

) 

A
bl

au
f ü

be
r 

S
pe

zi
al

m
em

br
an

 a
ls

 
G

er
uc

hs
ve

rs
ch

lu
ss

 

64
0 
¼� 

 M
em

br
an

 2
6 
¼� 

 ka
nn

 in
 E

ig
en

le
is

tu
ng

 c
a.

 1
x 

Ja
hr

 g
ew

ec
hs

el
t w

er
de

n 
 

 
 

F
ra

nk
e 

 w
w

w
.fr

an
ke

.d
e 

 T
el

: +
32

 5
4 

31
 0

1 
30

 

U
rin

al
 (

C
M

P
X

53
1)

 a
us

 
C

hr
om

ni
ck

el
st

ah
l  

 

A
bl

au
f ü

be
r 

S
pe

zi
al

m
em

br
an

 a
ls

 
G

er
uc

hs
ve

rs
ch

lu
ss

 

16
31

,7
0 
¼ 

M
em

br
an

 4
8,

84
¼� 

 ka
nn

 in
 E

ig
en

le
is

tu
ng

 c
a.

 1
x 

Ja
hr

 g
ew

ec
hs

el
t w

er
de

n 

 
  

           

http://www.kuhfuss-sanitaer.de/index.htm
http://www.franke-wss.com/franke/produkt_detail.xsp?prod_id=522&prodfam_id=105&lang=ch_de


�
  

17
/1

7 

/H
LWI

DG
HQ

�±�
:D

VV
HU

ORV
H�8

ULQ
DOH

 

A
nd

er
e 

Lö
su

ng
 

U
rim

at
 1)

 
 w

w
w

.u
rim

at
.d

e 
 T

el
: 0

64
35

/ 9
6 

18
 2

3 

U
rin

al
e 

au
s 

K
un

st
st

of
f 

so
w

ie
 K

er
am

ik
 

 

G
er

uc
hs

ve
rs

ch
lu

ss
 m

it 
S

en
so

rk
on

ta
kt

 u
nd

 
E

le
kt

ro
sp

ul
e,

 d
ie

 d
en

 
V

er
sc

hl
us

s 
st

eu
er

t (
oh

ne
 

S
pe

rr
flü

ss
ig

ke
it 

m
it 

D
ic

ht
lip

pe
) 

C
a.

 1
00

0 
¼ 

 

 

V
ill

er
oy

 &
 B

oc
h 

 w
w

w
.v

ill
er

o
y-

bo
ch

.c
om

 
  T

el
: +

35
2 

54
 5

2 
26

 

K
er

am
ik

 U
rin

al
 v

on
 

V
ill

er
or

y 
&

 B
oc

h 
(S

ub
w

ay
 A

qa
uZ

er
o)

 
od

er
 L

A
U

F
E

N
 

(S
pe

zi
al

 O
be

rf
lä

ch
e 

be
i 

V
&

B
 e

rh
äl

tli
ch

) 

S
ip

ho
n 

(G
eb

er
it)

, d
er

 o
hn

e 
S

pe
rr

flü
ss

ig
ke

it,
 

M
ag

ne
tv

en
til

 o
de

r 
sp

ez
ie

lle
r 

M
em

br
an

 d
en

 
G

er
uc

hs
ve

rs
ch

lu
ss

 
zu

ve
rlä

ss
ig

 p
er

 
E

rle
nm

ey
er

ko
lb

en
pr

in
zi

p 
si

ch
er

t 
( 

W
ec

hs
el

 d
es

 S
ip

ho
ns

 
na

ch
 c

a.
 8

00
0 

B
en

ut
zu

ng
en

) 

46
5,

86
 ¼�

�LQ
NO�

���
6LS

KR
Q� 

 S
ip

ho
n 

56
,5

1 
¼� 

ka
nn

 in
 E

ig
en

le
is

tu
ng

 
ge

w
ec

hs
el

t w
er

de
n 

 

E
sp

ac
e 

&
 E

co
lo

gi
e 

(F
) 

 w
w

w
.e

sp
ac

e-
ec

ol
og

ie
.c

om
 

 T
el

.: 
 0

1 
44

 9
5 

37
 3

1 
   

   
   

01
 4

9 
83

 0
8 

07
 

 
 

 
 

��
�5

HIH
UH

Q]
HQ

�GH
V�+

HU
VWH

OOH
UV�

ILQ
GH

Q�6
LH�

DX
I�G

HV
VH

Q�+
RP

HS
DJ

H��
%H

L�H
YH

QW
XH

OOH
Q�$

QP
HU

NX
QJ

HQ
�NR

QW
DN

WLH
UH

Q�6
LH�

ELW
WH�

6W
HID

QLH
�6

HLI
IHU

W#
WX

GR
U�O

X�

http://www.urimat.de/
http://www.villeroy-boch.de/
http://www.espace-ecologie.com/

