
'HU�(LQIOXVV�GHU�/DLEXQJVLPSHGDQ]�DXI�GDV�6FKDOOGlPPPD�
YRQ�NOHLQHQ�'RSSHOIHQVWHUQ

.DWULQ�-DNRE��$QGUp�-DNRE��0LFKDHO�0|VHU��,QVWLWXW�I�U�7HFKQLVFKH�$NXVWLN��,7$���7HFKQLVFKH�8QLYHUVLWlW�%HUOLQ
(LQVWHLQXIHU�����'�������%HUOLQ��H�PDLO��.DWULQ�-DNRE#WX�EHUOLQ�GH

�� (LQOHLWXQJ
%HL� GRSSHOVFKDOLJHQ� .RQVWUXNWLRQHQ�� HLQ� %HLVSLHO� VWHOOHQ�
'RSSHOIHQVWHU�GDU��ZLUG�GLH�6FKDOO�EHUWUDJXQJ�EHL�KLQUHLFKHQG�
NOHLQHQ�)HQVWHUDEPHVVXQJHQ�ZHVHQWOLFK� GXUFK� GLH� ,PSHGDQ]�
GHU� /DLEXQJVIOlFKHQ� EHHLQIOXVVW�� 'XUFK� $XVNOHLGHQ� GHU� /DL�
EXQJ� PLW� $EVRUEHUVWUHLIHQ� DXV� SRU|VHP� 0DWHULDO� NRQQWH� LQ�
ELVKHULJHQ�8QWHUVXFKXQJHQ�GLH�6FKDOOGlPPXQJ� YRU�DOOHP� I�U�
GHQ� PLWWOHUHQ� ELV� KRKHQ� )UHTXHQ]EHUHLFK� YHUEHVVHUW� ZHUGHQ�
>�@�� ,P� WLHIIUHTXHQWHQ�%HUHLFK�� LQ� GHP�PHLVW� DXFK�GLH�0DVVH�
)HGHU�0DVVH�5HVRQDQ]�GHV�)HQVWHUV�ORNDOLVLHUW�ZHUGHQ�NDQQ��
YHUVDJHQ� GLHVH� SDVVLYHQ� 0LWWHO�� 0D�QDKPHQ� GHU� DNWLYHQ�
/lUPEHNlPSIXQJ� YHUVSUHFKHQ� I�U� WLHIH� )UHTXHQ]HQ� EHVVHUH�
(UIROJH�>�@�
'LHVH� $UEHLW� �YJO�� >�@�� EHVFKlIWLJW� VLFK� PLW� GHU� 0|JOLFKNHLW��
GXUFK� JHHLJQHWH� :DKO� YRQ� /DLEXQJVVWUXNWXUHQ� GHQ� (LQEUXFK�
GHU�6FKDOOGlPPXQJ�LQ�GHU�0DVVH�)HGHU�0DVVH�5HVRQDQ]�GHV�
)HQVWHUV� DE]XPLOGHUQ� XQG� GDPLW� GLH� 6FKDOOGlPPXQJ� LQVJH�
VDPW� PHUNOLFK� ]X� YHUEHVVHUQ�� =XQlFKVW� ZXUGH� HLQ� WKHRUHWL�
VFKHV�0RGHOO� ]XU� %HUHFKQXQJ�GHU�6FKDOOGlPPXQJ� LQ�$EKlQ�
JLJNHLW�YRQ�GHU�/DLEXQJVLPSHGDQ]�DXIJHVWHOOW�XQG�GLHVHV�GDQQ�
DQ� HLQHP� /DERUIHQVWHU� �EHUSU�IW�� ,Q� GHVVHQ� /DLEXQJVIOlFKHQ�
ZDUHQ� DOV� ����5HVRQDWRUHQ� ZLUNHQGH� 5|KUHQ� HLQJHEUDFKW��
GHUHQ�:LUNXQJVZHLVH�DP� ,7$�EHUHLWV�XPIDQJUHLFK�XQWHUVXFKW�
ZXUGH� >�@�� 'LH� 5HVRQDWRUHQ� NRQQWHQ� VSH]LHOO� DXI� GLH�0DVVH�
)HGHU�0DVVH�5HVRQDQ]�GHV�)HQVWHUV�DEJHVWLPPW�ZHUGHQ�
�� 7KHRUHWLVFKHV�0RGHOO�]XU�%HUHFKQXQJ�GHU�6FKDOO�

GlPPXQJ
'DV� GUHLGLPHQVLRQDOH� hEHUWUDJXQJVSUREOHP� ZXUGH� DXI� GLH�
%HWUDFKWXQJ� HLQHV� ]ZHLGLPHQVLRQDOHQ� )HQVWHUVWUHLIHQV� UHGX�
]LHUW��%LOG���
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/DLEXQJVIOlFKH

%LOG �� 0RGHOO�GHV�)HQVWHUVWUHLIHQV
'HU� $EVWDQG� GHU� 6FKHLEHQ� G� ZXUGH� DOV� NOHLQ� JHJHQ�EHU� GHU�
:HOOHQOlQJH� � YRUDXVJHVHW]W�� VR� GDVV� GDV� +RKOUDXPIHOG�
OHGLJOLFK� LQ� \±5LFKWXQJ� EHWUDFKWHW�ZHUGHQ�PXVVWH��0RGHOOYRU�
DXVVHW]XQJ�ZDU�ZHLWHUKLQ��GDVV�VLFK�GLH�)HQVWHUVFKHLEHQ�ZLH�
.ROEHQVWUDKOHU� YHUKDOWHQ�� %LHJHZHOOHQ� QLFKW� ]XJHODVVHQ� VLQG��
$OV� $QUHJXQJ� ZXUGHQ� QXU� VHQNUHFKW HLQIDOOHQGH� 6FKDOOZHOOHQ�
YRUDXVJHVHW]W��6RPLW�NRQQWH�EHL�EHNDQQWHU�$QUHJXQJ�DXV�GHU�
DXIWUHIIHQGHQ� XQG� GHU� EHUHFKQHWHQ� DEJHVWUDKOWHQ� 6FKDOOOHLV�

WXQJ�GDV�6FKDOOGlPPPD��5 EHVWLPPW�ZHUGHQ�
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'HU� (LQIOXVV� XQWHUVFKLHGOLFKHU� /DLEXQJVLPSHGDQ]HQ� DXI� GLH�
6FKDOOGlPPXQJ�ZXUGH� XQWHUVXFKW��'DI�U�ZDUHQ� ]XQlFKVW� GLH�
*UXQGW\SHQ� UHLQH� 5HLEXQJVLPSHGDQ]� �= U��� UHLQH�0DVVHQLP�
SHGDQ]��= M&P��XQG�UHLQH�)HGHULPSHGDQ]��= �MV�&� ]X�XQWHU�
VXFKHQ�� 'XUFK� 9HUJOHLFK� PLW� HLQHP� ÄTXDVL� VFKDOOKDUWHQ³� )DOO�
NRQQWHQ� I�U� GLH� 9HUEHVVHUXQJ� LQVEHVRQGHUH� LQ� GHU� 0DVVH�
)HGHU�0DVVH�5HVRQDQ]��IUHV� /DLEXQJVVWUXNWXUHQ�DOV�YRUWHLOKDIW�
LGHQWLIL]LHUW� ZHUGHQ�� GHUHQ� ,PSHGDQ]HQ� YRU� DOOHQ� )HGHU�
FKDUDNWHU�KDEHQ�XQG�GLH�]XVlW]OLFK�EHGlPSIW�VLQG��5HLEXQJV�
FKDUDNWHU���
'LHVH� $QIRUGHUXQJ� HUI�OOHQ� WHLOZHLVH� PLW� $EVRUSWLRQVPDWHULDO�
JHI�OOWH� 5|KUHQ�� GLH� DOV� ����5HVRQDWRUHQ� ZLUNHQ�� ,KUH� ,PSH�
GDQ]�=5 OlVVW�VLFK�EHVWLPPHQ�PLW�

�FRW�NOFMG=5 U�; � ���
ZRULQ�� GHU�OlQJHQVSH]LILVFKH�6WU|PXQJVZLGHUVWDQG�GHV�SRU|�
VHQ�$EVRUEHUV��G VHLQH�'LFNH��N GLH�:HOOHQ]DKO� LQ�/XIW��! LKUH�
'LFKWH�� F GLH�6FKDOOJHVFKZLQGLJNHLW� XQG� O GLH�XQEHI�OOWH�5|K�
UHQOlQJH�EH]HLFKQHQ��
%LOG ��]HLJW�GDV�EHUHFKQHWH�6FKDOOGlPPPD��EHL�9DULDWLRQ�GHU�
5|KUHQSDUDPHWHU�� ,Q� 7HLO �D�� VLQG� OHHUH�5|KUHQ� �XQEHGlPSIW��
XQWHUVFKLHGOLFKHU�/lQJH�GDUJHVWHOOW��7HLO �E��]HLJW�GHQ�(LQIOXVV�
GHV�%HI�OOXQJVJUDGHV�G�O DXI�GLH�6FKDOOGlPPXQJ��/HHUH�5|K�
UHQ�HUP|JOLFKHQ� LQ� IUHV WHLOZHLVH�H[WUHPH 9HUEHVVHUXQJHQ��GLH�
DEHU� DXFK� YRQ� H[WUHPHQ� 9HUVFKOHFKWHUXQJHQ� EHL� DQGHUHQ�
)UHTXHQ]HQ�EHJOHLWHW�ZHUGHQ��'XUFK�%HGlPSIXQJ�GHU�5|KUHQ�
ZHUGHQ� GLHVH� ([WUHPD� DEJHPLOGHUW�� $OV� ÄEHVWH� 9DULDQWH³�
N|QQHQ� ZHQLJ� JHI�OOWH� 5|KUHQ� �G�O������� GHUHQ� /lQJH� PLW�
O ����
�UHV�� DXI�GLH�0DVVH�)HGHU�0DVVH�5HVRQDQ]�GHV�)HQV�
WHUV� �IUHV F��UHV� EHL� VFKDOOKDUWHU�%HUDQGXQJ� �= M&�����!F�� DE�
JHVWLPPW�VLQG��LGHQWLIL]LHUW�ZHUGHQ�
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Z=jω/(0.1ρc)
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leer(d=0)
d=1/16*l
d=1/4*l
voll(d=l)
schallhart
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res

/4

%LOG �� 6FKDOOGlPPPD��5��JHUHFKQHW��
9DULDWLRQ 5|KUHQSDUDPHWHU�������



�� 0HVVWHFKQLVFKH�0RGHOO�EHUSU�IXQJ
,P� )HQVWHUSU�IVWDQG� VROOWHQ� GXUFK� 0HVVXQJHQ� DQ� HLQHP�
VSH]LHOO�NRQVWUXLHUWHQ�/DERUIHQVWHU�GLH�(UJHEQLVVH�GHU�0RGHOO�
UHFKQXQJ��EHUSU�IW�ZHUGHQ��:LH�LQ�%LOG ��GDUJHVWHOOW��ZDUHQ�LQ�
GLH� )HQVWHUODLEXQJ� 9LHUNDQWU|KUHQ� HLQJHODVVHQ�� GLH� WHLOZHLVH�
PLW� 6FKDXPVWRII� EHI�OOW�� PLW� 6FKZHUIROLH� DEJHGHFNW� �TXDVL�
VFKDOOKDUWHU� )DOO�� RGHU� OHHU� HLQJHVHW]W� ZHUGHQ� NRQQWHQ�� 'LH�
5|KUHQOlQJH� ZDU� PLW� O �UHV�� DXI� GLH� WKHRUHWLVFKH� 0DVVH�
)HGHU�0DVVH�5HVRQDQ]�GHV�)HQVWHUV��JHUHFKQHW�I�U�XQHQGOLFK�
DXVJHGHKQWH�3ODWWHQ��DEJHVWLPPW��

O ���FP

K ���FP
G ���FP

9DULDWLRQV�
P|JOLFKNHLW

�I�U�G

9LHUNDQWU|KUHQ

6FKHLEH

6SDQSODWWH

%LOG �� .RQVWUXNWLRQVVNL]]H�/DERUIHQVWHU
'DV� JHPHVVHQH� 6FKDOOGlPPPD�� 5 EHL� XQWHUVFKLHGOLFKHQ�
/DLEXQJVYDULDQWHQ�ZLUG� LQ�%LOG ��JH]HLJW��'XUFK�GHQ�9HUJOHLFK�
PLW� GHP� TXDVL� VFKDOOKDUWHQ� )DOO� �DOOH� 5|KUHQ�PLW� 6FKZHUIROLH�
DEJHGHFNW��LVW�GLH�:LUNXQJVZHLVH�GHU�PRGLIL]LHUWHQ�5|KUHQ�JXW�
HUNHQQEDU�
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4 Laibungsseiten mit offenen Röhren
alle Röhren mit Schwerfolie abgedeckt (quasi schallhart)
2 Laibungsseiten mit offenen Röhren
2 Seiten mit bedämpften Röhren (5 cm Schaumstoff)
2 Seiten mit bedämpften Röhren (10 cm Schaumstoff)

%LOG �� 6FKDOOGlPPPD��5��JHPHVVHQ�����������������������������
9DULDWLRQ�5|KUHQSDUDPHWHU

%HL�OHHUHQ�5|KUHQ�ZLUG�GLH�6FKDOOGlPPXQJ�LP�%HUHLFK�YRQ�IUHV
����� ELV� ����+]�7HU]�� XP� ELV� ]X� �� G%� DQJHKREHQ�� :LH�
DQKDQG� GHV� WKHRUHWLVFKHQ� 0RGHOOV� YHUPXWHW�� ZLUG� GLHVH� 9HU�
EHVVHUXQJ� YRQ�9HUVFKOHFKWHUXQJ� REHUKDOE� XQG� XQWH UKDOE�
GHU� 2NWDY� EHJOHLWHW�� ,P� %HUHLFK� YRQ� ��� +]� ZLUG� HLQH�
+RKOUDXPUHVRQDQ]� HUNHQQEDU�� =XIlOOLJHUZHLVH VLQG� GLH�
5|KUHQ� DXFK� GDUDXI� JXW� DEJHVWLPPW�� 'DV� 6FKDOOGlPPPD��
ZLUG� XP� ELV� ]X� �� G%� DQJHKREHQ�� 'LH� :LUNXQJ� GHU� OHHUHQ�
5|KUHQ�EHVFKUlQNW� VLFK� LP�:HVHQWOLFKHQ�DXI�GLH�EHVFKULHEH�
QHQ� )UHTXHQ]EHUHLFKH�� :DUHQ� GLH� 5|KUHQ� WHLOZHLVH� PLW�

6FKDXPVWRII�EHI�OOW��GDQQ�ZXUGHQ�GLH�VWDUNHQ�9HUEHVVHUXQJHQ�
LP�%HUHLFK�YRQ�IUHV ZLH�HUZDUWHW�DEJHVFKZlFKW��%HL���� +]�XQG�
EHL� K|KHUHQ� )UHTXHQ]HQ� ZLUNW� VLFK� GLH� %HGlPSIXQJ� SRVLWLY�
DXV�� 'LH� 9HUEHVVHUXQJ� GXUFK� (LQVDW]� YRQ�PRGLIL]LHUWHQ�5|K�
UHQ� ]HLJW� VLFK� DXFK� LP� EHZHUWHWHQ�6FKDOOGlPPPD��5Z¶��:LH�
DXV�7DEHOOH ��HUVLFKWOLFK�NRQQWH�5Z¶ XP�ELV�]X�� G%�JHVWHLJHUW�
ZHUGHQ�

7DE� �� EHZHUWHWH�6FKDOOGlPPPD�H�5Z¶������������������������������������������
YHUVFKLHGHQHU�/DLEXQJVYDULDQWHQ������������

/DLEXQJVYDULDQWH 5Z¶

DOOH�5|KUHQ�DEJHGHFNW ���G%
��6HLWHQ�PLW�RIIHQHQ�5|KUHQ ���G%
��6HLWHQ�PLW�RIIHQHQ�5|KUHQ ���G%
��6HLWHQ�PLW�EHG��5|KUHQ��� FP� ���G%
��6HLWHQ�PLW�EHG��5|KUHQ���� FP� ���G%

�� :LUNXQJVZHLVH�GHV�PRGLIL]LHUWHQ�/DERUIHQVWHUV�
EHL�%HVFKDOOXQJ�PLW�9HUNHKUVJHUlXVFKHQ

'LH�/lUPEHODVWXQJ�GXUFK�8PZHOWJHUlXVFKH�VWHLJW�ZHLWHUKLQ�DQ�
XQG�GDPLW�DXFK�GHU�$QWHLO�YRQ�WLHIIUHTXHQWHQ�*HUlXVFKHQ��=XU�
9HUDQVFKDXOLFKXQJ� GHU� $XVZLUNXQJ� GHU� /DLEXQJVYDULDWLRQ�
ZXUGH�GDV�PRGLIL]LHUWH�)HQVWHU�PLW�YHUVFKLHGHQHQ�WLHIIUHTXHQ�
WHQ� 9HUNHKUVJHUlXVFKHQ� EHVFKDOOW�� 'XUFK� GHQ� (LQVDW]� YRQ�
EHGlPSIWHQ� 5|KUHQ� ���� FP�� NRQQWH� GLH� /lUPEHODVWXQJ� LP�
EDXDNXVWLVFKHQ�)UHTXHQ]EHUHLFK� MH� QDFK�DQUHJHQGHP�6LJQDO�
XP�ELV�]X���G%�$���*HVDPWSHJHO��DEJHVHQNW�ZHUGHQ��
�� =XVDPPHQIDVVXQJ
'LH�6FKDOOGlPPXQJ�YRQ�NOHLQHQ�'RSSHOIHQVWHUQ�OlVVW�VLFK�PLW�
SDVVLYHQ�0D�QDKPHQ�DXFK� LP�WLHIIUHTXHQWHQ�%HUHLFK�YHUEHV�
VHUQ�� ,P� /DERUPD�VWDE� NRQQWH� GXUFK� GHQ� (LQVDW]� YRQ� EH�
GlPSIWHQ�� DOV� ����5HVRQDWRUHQ� ZLUNHQGHQ� 5|KUHQ� 9HUEHVVH�
UXQJHQ� GHV� EHZHUWHWHQ� 6FKDOOGlPPPD�HV� XP� ELV� ]X� � G%�
HUUHLFKW�ZHUGHQ��0LW�+LOIH�XQEHGlPSIWHU�5HVRQDWRUHQ�ZDUHQ�LP�
%HUHLFK� GHU� 0DVVH�)HGHU�0DVVH�5HVRQDQ]� 9HUEHVVHUXQJHQ�
GHV� 6FKDOOGlPPPD�HV� YRQ� ELV� ]X� �� G%� QDFKZHLVEDU��
=XVlW]OLFKHV�%HGlPSIHQ�GHU�5HVRQDWRUHQ� I�KUWH�]X�(UK|KXQ�
JHQ� GHU� 6FKDOOGlPPXQJ� XP� ELV� ]X� �� G%� LP� 9HUJOHLFK� ]XU�
VFKDOOKDUWHQ�/DLEXQJ��'LH�0HVVHUJHEQLVVH�EHVWlWLJHQ�TXDOLWD�
WLY�GLH�%HUHFKQXQJHQ�GHV�WKHRUHWLVFKHQ�0RGHOOV��
�� /LWHUDWXU
>�@�*g6(/(�.���*g6(/(�8���(LQIOXVV�GHU�+RKOUDXPGlPSIXQJ�DXI�

GLH�6WHLILJNHLW�YRQ�/XIWVFKLFKWHQ�EHL�'RSSHOZlQGHQ��LQ�
$FXVWLFD 9RO� ���1R����6��������������

>�@�-$.2%��$���0g6(5��0���2+/<��&���(LQ�DNWLYHV�'RSSHOJODV�
)HQVWHU�PLW�JHULQJHP�6FKHLEHQDEVWDQG��'$*$�������
%RFKXP�����

>�@�-$.2%��.�� 'HU�(LQIOXVV�GHU�/DLEXQJVLPSHGDQ]�DXI�GDV�
6FKDOOGlPPPD��YRQ�NOHLQHQ�'RSSHOIHQVWHUQ��'LSORPDUEHLW
DP�,QVWLWXW�I�U�7HFKQLVFKH�$NXVWLN��78 %HUOLQ��%HUOLQ�����

>�@�0g6(5��0�� 6FKDOOVFKXW]ZlQGH�PLW�YHUEHVVHUWHU�6FKDWWHQ�
ZLUNXQJ��3OHQDUYRUWUDJ��LQ�)RUWVFKULWWH�GHU�$NXVWLN� '$*$�
������+DPEXUJ�����


