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RAS MC Kp-MC VB Kp-F Kp / GPS Kp / PAS Kp
HANDBUCH

'LH SDUWLHOOH RGHU YROOVWlQGLJH 9HUYLHOIlOWLJXQJ� 'DWHQVSHLFKHUXQJ XQG hEHUWUDJXQJ GLHVHV 'RNXPHQWV LVW LQ MHJOLFKHU )RUP RKQH GLH YRU� 
KHULJH VFKULIWOLFKH *HQHKPLJXQJ YRQ GLH ¿UPD� YHUERWHQ� 'LH ¿UPD NDQQ I�U DOOH $QIUDJHQ EH]�JOLFK GHU 9HUZHQGXQJ VHLQHU 3URGXNWH  
NRQWDNWLHUW ZHUGHQ�  
'LH ¿UPD DUEHLWHW NRQWLQXLHUOLFK DQ GHU :HLWHUHQWZLFNOXQJ XQG 9HUEHVVHUXQJ GHU 3URGXNWH XQG EHKlOW VLFK GDV 5HFKW YRU� 6SH]L¿NDWLRQHQ�  
$XVU�VWXQJVKLQZHLVH XQG $QZHLVXQJHQ EH]�JOLFK *HEUDXFK XQG :DUWXQJ MHGHU]HLW XQG RKQH $QN�QGLJXQJ ]X lQGHUQ� 

Konformitätserklärung

:LU HUNOlUHQ XQWHU HLJHQHU 9HUDQWZRUWXQJ� GDVV GLH XQWHQ DXIJHI�KUWH $XVU�VWXQJ LQ DOOHQ 7HLOHQ PLW GHQ &((�XQG (1�5LFKWOLQLHQ �EHUHLQ� 
VWLPPW� 'LH .RQIRUPLWlWVHUNOlUXQJ ZLUG LQ GHU WHFKQLVFKHQ 'RNXPHQWDWLRQ PLW GHP *HUlW DXVJHOLHIHUW� 

TÜV Rheinland Zertifiziert
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HANDBUCH

INHALTSVERZEICHNIS

�� (,1)h+581*�����������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������
��� (LQOHLWHQGH ,QIRUPDWLRQHQ ��������������������������������������������������������������������������������������������������������������������������������������������������
��� =LHO XQG ,QKDOW GHV +DQGEXFKV ������������������������������������������������������������������������������������������������������������������������������������������
��� $XIEHZDKUXQJ GHV +DQGEXFKV������������������������������������������������������������������������������������������������������������������������������������������
��� $NWXDOLVLHUXQJ GHV +DQGEXFKV ������������������������������������������������������������������������������������������������������������������������������������������
��� $QZHQGXQJ GHV +DQGEXFKV ����������������������������������������������������������������������������������������������������������������������������������������������
��� 3RWHQWLHOOH 5LVLNHQ �������������������������������������������������������������������������������������������������������������������������������������������������������������
��� $OOJHPHLQH %HVFKUHLEXQJ GHU YHUZHQGHWHQ 6\PEROH �������������������������������������������������������������������������������������������������������
��� 6LFKHUKHLWVV\PEROH������������������������������������������������������������������������������������������������������������������������������������������������������������
��� %HVFKUlQNXQJHQ XQG YHUERWHQH 1XW]XQJ �������������������������������������������������������������������������������������������������������������������������
���� .RPSRQHQWHQEH]HLFKQXQJ ����������������������������������������������������������������������������������������������������������������������������������������������

�� 6,&+(5+(,7�������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������
��� :DUQXQJ YRU JHIlKUOLFKHQ WR[LVFKHQ 6XEVWDQ]HQ��������������������������������������������������������������������������������������������������������������
��� .lOWHPLWWHO +DQGKDEXQJ ����������������������������������������������������������������������������������������������������������������������������������������������������
��� 9HUPHLGXQJ GHU ,QKDODWLRQ KRKHU 'DPSINRQ]HQWUDWLRQHQ �������������������������������������������������������������������������������������������������
��� 9RUJHKHQVZHLVH LP )DOOH HLQHU XQEHDEVLFKWLJWHQ )UHLVHW]XQJ YRQ .lOWHPLWWHO �����������������������������������������������������������������
��� :LFKWLJH WR[LNRORJLVFKH (LJHQVFKDIWHQ GHV YHUZHQGHWHQ .lOWHPLWWHOV������������������������������������������������������������������������������
��� (UVWH�+LOIH�0D�QDKPHQ�����������������������������������������������������������������������������������������������������������������������������������������������������

�� 7(&+1,6&+( '$7(1 ����������������������������������������������������������������������������������������������������������������������������������������������������������������������������
��� *HUlWHEHVFKUHLEXQJ ����������������������������������������������������������������������������������������������������������������������������������������������������������
��� $QGHUH 9HUVLRQHQ ��������������������������������������������������������������������������������������������������������������������������������������������������������������
��� =XEHK|U �����������������������������������������������������������������������������������������������������������������������������������������������������������������������������
��� 7HFKQLVFKH 'DWHQ ��������������������������������������������������������������������������������������������������������������������������������������������������������������
��� (LQVDW]JUHQ]HQ ������������������������������������������������������������������������������������������������������������������������������������������������������������������
��� .RUUHNWXUWDEHOOHQ ���������������������������������������������������������������������������������������������������������������������������������������������������������������
��� 6FKDOOGDWHQ ������������������������������������������������������������������������������������������������������������������������������������������������������������������������

�� ,167$//$7,21 ���������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������
��� $OOJHPHLQH 6LFKHUKHLWVKLQZHLVH XQG 9HUZHQGXQJ YRQ 6\PEROHQ�������������������������������������������������������������������������������������
��� *HVXQGKHLW XQG 6LFKHUKHLW GHV $UEHLWHUV ��������������������������������������������������������������������������������������������������������������������������
��� 3HUV|QOLFKH 6FKXW]DXVU�VWXQJ ������������������������������������������������������������������������������������������������������������������������������������������
��� (PSIDQJ XQG ,QVSHNWLRQ ����������������������������������������������������������������������������������������������������������������������������������������������������
��� 7UDQVSRUW XQG %HZHJXQJ���������������������������������������������������������������������������������������������������������������������������������������������������
��� /DJHUXQJ����������������������������������������������������������������������������������������������������������������������������������������������������������������������������
��� $XVSDFNHQ �������������������������������������������������������������������������������������������������������������������������������������������������������������������������
��� +HEH�XQG )|UGHUWHFKQLN ����������������������������������������������������������������������������������������������������������������������������������������������������
��� 6WDQGRUW XQG WHFKQLVFKH 0LQGHVWDEVWlQGH������������������������������������������������������������������������������������������������������������������������
���� 6HULHOOH 6FKQLWWVWHOOHQ 56��� �,+� �2SWLRQDO� ������������������������������������������������������������������������������������������������������������������
���� *HZLQGHDQVFKO�VVH ��������������������������������������������������������������������������������������������������������������������������������������������������������
���� +\GUDXOLVFKH $QVFKO�VVH�������������������������������������������������������������������������������������������������������������������������������������������������
���� &KHPLVFKH (LJHQVFKDIWHQ GHV :DVVHUV �������������������������������������������������������������������������������������������������������������������������
���� 0LQLPDOHU :DVVHUJHKDOW LP %HQXW]HUNUHLVODXI�����������������������������������������������������������������������������������������������������������������
���� +\GUDXOLVFKHU .UHLVODXI )�OOXQJ ���������������������������������������������������������������������������������������������������������������������������������������
���� (QWOHHUXQJ GHU $QODJH �����������������������������������������������������������������������������������������������������������������������������������������������������
���� 0LNURNDQDO�.RQGHQVDWRUVSXOHQ ���������������������������������������������������������������������������������������������������������������������������������������
���� (OHNWULVFKH $QVFKO�VVH� 6LFKHUKHLWVKLQZHLVH ������������������������������������������������������������������������������������������������������������������
���� (OHNWULVFKH $QJDEH ����������������������������������������������������������������������������������������������������������������������������������������������������������

�� ,1%(75,(%1$+0(���������������������������������������������������������������������������������������������������������������������������������������������������������������������������������
��� 9RUSU�IXQJHQ ���������������������������������������������������������������������������������������������������������������������������������������������������������������������
��� %HWULHE GHV .lOWHPLWWHOJDV�(UNHQQXQJVVHQVRUV ����������������������������������������������������������������������������������������������������������������
��� 6LFKHUKHLWVYHQWLOH���������������������������������������������������������������������������������������������������������������������������������������������������������������
��� %HVFKUHLEXQJ GHV %HGLHQIHOGHV ����������������������������������������������������������������������������������������������������������������������������������������
��� 8P GLH $QODJH PLW GHU )HUQEHGLHQXQJ ]X UHJHOQ ��������������������������������������������������������������������������������������������������������������
��� )HUQVWHXHUXQJ �������������������������������������������������������������������������������������������������������������������������������������������������������������������

�� $1:(1'81*�����������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������
��� (LQ� XQG $XVVFKDOWHQ GHU $QODJH���������������������������������������������������������������������������������������������������������������������������������������
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HANDBUCH

��� $XVVFKDOWHQ �����������������������������������������������������������������������������������������������������������������������������������������������������������������������
��� 6ROOZHUWH ����������������������������������������������������������������������������������������������������������������������������������������������������������������������������
��� 352%(6 7DVWH ������������������������������������������������������������������������������������������������������������������������������������������������������������������
��� $/$50 7DVWH ���������������������������������������������������������������������������������������������������������������������������������������������������������������������
��� &,5& 7DVWH ������������������������������������������������������������������������������������������������������������������������������������������������������������������������
��� 6(59,&( 7DVWH������������������������������������������������������������������������������������������������������������������������������������������������������������������
��� $NXVWLVFKHV 6LJQDO DEVFKDOWHQ ������������������������������������������������������������������������������������������������������������������������������������������
��� 1RW�+DOW������������������������������������������������������������������������������������������������������������������������������������������������������������������������������

�� 3)/(*( '(6 *(5b76 ��������������������������������������������������������������������������������������������������������������������������������������������������������������������������
��� $OOJHPHLQH :DUQXQJHQ������������������������������������������������������������������������������������������������������������������������������������������������������
��� =XJULII DXI GDV *HUlW����������������������������������������������������������������������������������������������������������������������������������������������������������
��� 3ODQPl�LJH :DUWXQJVDUEHLWHQ ������������������������������������������������������������������������������������������������������������������������������������������
��� $X�HURUGHQWOLFKH :DUWXQJVDUEHLWHQ ����������������������������������������������������������������������������������������������������������������������������������
��� 3HULRGLVFKH hEHUSU�IXQJHQ �����������������������������������������������������������������������������������������������������������������������������������������������
��� 5HSDUDWXU GHV .lOWHNUHLVODXIV��������������������������������������������������������������������������������������������������������������������������������������������

�� $866(5%(75,(%1$+0(����������������������������������������������������������������������������������������������������������������������������������������������������������������������
��� 7UHQQHQ GHV *HUlWV YRQ GHQ $QVFKO�VVHQ ������������������������������������������������������������������������������������������������������������������������
��� (QWVRUJXQJ� 9HUZHUWXQJ XQG 5HF\FOLQJ�����������������������������������������������������������������������������������������������������������������������������
��� 5$(( 5LFKWOLQLH �QXU 8(����������������������������������������������������������������������������������������������������������������������������������������������������

�� ',$*126( 81' 352%/(0%(+$1'/81* �����������������������������������������������������������������������������������������������������������������������������������������
��� )HKOHUVXFKH �����������������������������������������������������������������������������������������������������������������������������������������������������������������������

���  0$66=(,&+181*(1�������������������������������������������������������������������������������������������������������������������������������������������������������������������������
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RAS MC Kp-MC VB Kp-F Kp / GPS Kp / PAS Kp
HANDBUCH

'LH SDUWLHOOH RGHU YROOVWlQGLJH 9HUYLHOIlOWLJXQJ� 6SHLFKHUXQJ RGHU hEHUWUDJXQJ GLHVHV 'RNXPHQWV LQ MHJOLFKHU )RUP XQG RKQH GLH YRUKHULJH 
VFKULIWOLFKH =XVWLPPXQJ GHV +HUVWHOOHUV� LVW YHUERWHQ�
'DV *HUlW� DXI ZHOFKHV VLFK GLHVHV 'RNXPHQW EH]LHKW� GDUI DXVVFKOLH�OLFK ]X GHQ GDI�U YRUJHVHKHQHQ =ZHFNHQ XQG JHPl� GHQ $QZHL�
VXQJHQ LQ GLHVHP +DQGEXFK YHUZHQGHW ZHUGHQ� 
'DV 8QWHUQHKPHQ KDIWHW QLFKW I�U $QVSU�FKH ZHJHQ 6FKlGHQ DQ 3HUVRQHQ� 7LHUHQ� PDWHULHOOHQ *�WHUQ RGHU *HJHQVWlQGHQ DXIJUXQG YRQ 
XQVDFKJHPl�HU 0RQWDJH� (LQVWHOOXQJ XQG :DUWXQJ RGHU XQVDFKJHPl�HP *HEUDXFK� (LQH 1XW]XQJ GLH QLFKW JHPl� GHP +DQGEXFK HUIROJ 
LVW XQWHUVDJW� 
'LHVHV 'RNXPHQW VROO QXU ,QIRUPDWLRQHQ OLHIHUQ XQG ELOGHW NHLQHQ 9HUWUDJ PLW 'ULWWHQ�
'DV 8QWHUQHKPHQ DUEHLWHW NRQWLQXLHUOLFK DQ GHU :HLWHUHQWZLFNOXQJ XQG 9HUEHVVHUXQJ GHU 3URGXNWH XQG EHKlOW VLFK GDV 5HFKW YRU� 6SH]L¿�
NDWLRQHQ� $XVU�VWXQJVKLQZHLVH XQG $QZHLVXQJHQ EH]�JOLFK *HEUDXFK XQG :DUWXQJ MHGHU]HLW XQG RKQH $QN�QGLJXQJ ]X lQGHUQ� 

'LHVHV +DQGEXFK EHLQKDOWHW ,QIRUPDWLRQHQ ]XU  JHHLJQHWHQ :DKO GHV *HUlWV� GHVVHQ ,QVWDOODWLRQ� *HEUDXFK XQG :DUWXQJ�
6LH ZXUGHQ LQ hEHUHLQVWLPPXQJ PLW GHQ *HVHW]HQ GHU (XURSlLVFKHQ 8QLRQ XQG JHPl� GHQ WHFKQLVFKHQ 6WDQGDUGV ]XP $XVIHUWLJXQJVGD�
WXP  GHV +DQGEXFKV HUVWHOOW�
'DV +DQGEXFK HQWKlOW DOOH QRWZHQGLJHQ ,QIRUPDWLRQHQ� XP HLQH )HKODQZHQGXQJ GHV *HUlWV ]X YHUKLQGHUQ�

'DV +DQGEXFK PXVV DQ HLQHP JHHLJQHWHQ 2UW PLW HLQIDFKHP =XJDQJ I�U 1XW]HU XQG %HWUHLEHU DXIEHZDKUW ZHUGHQ� JHVFK�W]W YRU 6WDXE 
XQG )HXFKWLJNHLW�
'DV +DQGEXFK PXVV LPPHU EHL GHP *HUlW DXIEHZDKUW XQG DQ MHGHQ QDFKIROJHQGHQ %HQXW]HU �EHUWUDJHQ ZHUGHQ�

(V ZLUG HPSIRKOHQ� GDV +DQGEXFK UHJHOPl�LJ PLW GHU DNWXHOOVWHQ �EHUDUEHLWHWHQ 9HUVLRQ ]X YHUYROOVWlQGLJHQ� 
:HQQ 8SGDWHV DQ GHQ .XQGHQ JHVHQGHW ZHUGHQ� P�VVHQ GLHVH LQ GLHVHP +DQGEXFK DXIJHQRPPHQ ZHUGHQ�
'LH DNWXHOOVWHQ ,QIRUPDWLRQHQ EH]�JOLFK GHU 3URGXNWH N|QQHQ MHGHU]HLW YRQ GHP +HUVWHOOHU ]XU 9HUI�JXQJ JHVWHOOW ZHUGHQ�

'DV +DQGEXFK LVW HLQ ZHVHQWOLFKHU %HVWDQGWHLO GHV *HUlWHV�

8P 8QNODUKHLWHQ XQG P|JOLFKH 5LVLNHQ ]X YHUPHLGHQ P�VVHQ 1XW]HU RGHU %HWUHLEHU GDV +DQEXFK YRU MHGHU $UEHLW DQ GHP 
*HUlW ]X 5DWH ]LHKHQ� 'LHV EHWULIIW YRU DOOHP 7UDQVSRUW� %HGLHQXQJ� ,QVWDOODWLRQ� :DUWXQJ RGHU 'HPRQWDJH� 

'LH 6\PEROH� GLH LQ GLHVHU $QOHLWXQJ YHUZHQGHW ZXUGHQ �EHVFKULHEHQ LQ GHQ IROJHQGHQ $EVFKQLWWHQ�� VROOHQ %HWUHLEHU XQG 
1XW]HU DXI P|JOLFKH 5LVLNHQ EHL EHVWLPPWHQ 2SHUDWLRQHQ DXIPHUNVDP PDFKHQ� 

1. EINFÜHRUNG

1.1 Einleitende Informationen

1.2 Ziel und Inhalt des Handbuchs 

1.3 Aufbewahrung des Handbuchs

1.4 Aktualisierung des Handbuchs

1.5 Anwendung des Handbuchs
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RAS MC Kp-MC VB Kp-F Kp / GPS Kp / PAS Kp
HANDBUCH

1.6 Potentielle Risiken
'DV +DQGEXFK ZXUGH HQWZLFNHOW� XP HLQH *HIlKUGXQJ GHU 6LFKHUKHLW GHU 0HQVFKHQ GLH PLW GHP *HUlW DUEHLWHQ ]X PLQLPLHUHQ� WURW]GHP   
ZDU HV WHFKQLVFK QLFKW P|JOLFK DOOH *HIDKUHQTXHOOHQ ]X EHVHLWLJHQ� (V LVW GDKHU QRWZHQGLJ� IROJHQGH $QIRUGHUXQJHQ XQG 6\PEROH ]X 
EHDFKWHQ� 

GEFAHRENQUELLE POTENTIELLES RISIKO ART DER VERLETZUNGEN VORSICHTSMAßNAHMEN

:lUPHWDXVFKHU� .OHLQH 6WLFKZXQGHQ� .RQWDNW 9HUPHLGHQ 6LH MHGHQ .RQWDNW�
7UDJHQ 6LH +DQGVFKXKH

9HQWLODWRU XQG 9HQWL�
ODWRUVFKXW]JLWWHU�

6FKQLWWYHUOHW]XQJHQ� $XJHQ�
VFKlGHQ� .QRFKHQEU�FKH�

(LQI�KUHQ VSLW]HU *HJHQVWlQ�
GHQ GXUFK GDV *LWWHU ZlKUHQG 
GLH 9HQWLODWRUHQ LQ %HWULHE VLQG�

)�KUHQ 6LH QLHPDOV *HJHQVWlQGH 
GXUFK GLH 6FKXW]JLWWHU�

,QWHUQH .RPSRQHQWHQ�
 9HUGLFKWHU XQG 
'UXFNOHLWXQJHQ

9HUEUHQQXQJHQ� .RQWDNW 9HUPHLGHQ 6LH MHGHQ .RQWDNW� 
7UDJHQ 6LH +DQGVFKXKH� 

,QWHUQH .RPSRQHQWHQ�
 (OHNWURNDEHO XQG 

0HWDOOWHLOH

6WURPVFKODJ� VFKZHUH 9HU�
EUHQQXQJHQ�

'HIHNW LQ GHU .DEHOLVROLHUXQJ 
RGHU VWURPI�KUHQGHU 7HLOH�

$QJHPHVVHQHU 6FKXW] YRQ 6WURP�
NDEHOQ� GLH NRUUHNWH (UGXQJ DOOHU 
0HWDOOWHLOH�

 %HVWDQGWHLOH DX�HU�
KDOE GHV *HUlWHV�

*HKlXVH

9HUJLIWXQJ� VFKZHUH 9HUEUHQ�
QXQJHQ�

)HXHU GXUFK .XU]VFKOXVV RGHU 
hEHUKLW]XQJ GHU =XOHLWXQJ ]XP 
H[WHUQHQ *HUlW�

*U|�H XQG 6FKXW]V\VWHP YRQ 1HW]�
OHLWXQJHQ JHPl� ,((�9RUVFKULIWHQ�

1LHGHUGUXFN�6LFKHU�
KHLWVYHQWLO�

9HUJLIWXQJ� VFKZHUH 9HUEUHQ�
QXQJHQ�

+RKHU 9HUGDPSIXQJVGUXFN 
YHUXUVDFKW .lOWHPLWWHOYHUOXVW 
ZlKUHQG GHU :DUWXQJ�

hEHUSU�IHQ 6LH VRUJIlOWLJ GHQ 9HU�
GDPSIXQJVGUXFN ZlKUHQG GHU :DU�
WXQJVDUEHLWHQ�

+RFKGUXFN�6LFKHU�
KHLWVYHQWLO�

9HUJLIWXQJ� VFKZHUH 9HUEUHQ�
QXQJHQ� +|UYHUOXVW�

'LH $NWLYLHUXQJ GHV +RFK�
GUXFN�6LFKHUKHLWVYHQWLOV LP 
JH|IIQHWWHQ .lOWHNUHLVODXI�

:HQQ P|JOLFK� |IIQHQ 6LH QLFKW GDV 
.lOWHNUHLVODXI�9HQWLO� JU�QGOLFKH 
hEHUSU�IXQJ GHV 9HUÀ�VVLJXQJV�
GUXFNV� UHFKWOLFK YRUJHVFKULHEHQH 
SHUV|QOLFKH 6FKXW]DXVU�VWXQJ LVW 
]X WUDJHQ�

*HVDPWHV *HUlW� )HXHU YRQ DX�HQ�

)HXHU DXIJUXQG YRQ 1DWXU�
NDWDVWURSKHQ RGHU 9HUEUHQ�
QXQJHQ GHU (OHPHQWH LQ GHU 
1lKH GHV *HUlWHV�

'LH QRWZHQGLJH $XVU�VWXQJ ]XU 
%UDQGEHNlPSIXQJ LVW YRU]XVHKHQ�

*HVDPWHV *HUlW�

([SORVLRQ� 9HUOHW]XQJHQ� 
9HUEUHQQXQJHQ� 9HUJLIWXQJ 
XQG 6WURPVFKOlJH DXIJUXQG 
YRQ 1DWXUNDWDVWURSKHQ RGHU 

(UGEHEHQ�

%HVFKlGLJXQJHQ DP *HUlW 
GXUFK 1DWXUNDWDVWURSKHQ RGHU 
(UGEHEHQ�

3ODQHQ 6LH YRUEHXJHQGH 0D��
QDKPHQ ZLH ]� %� DQJHPHVVHQH 
HOHNWULVFKH 6FKXW]HLQULFKWXQJHQ GHV 
HOHNWULVFKHQ $QVFKOXVVHV HLQ XQG 
mechanische Schutzeinrichtungen 
�VSH]LHOOH 9HUDQNHUXQJHQ XP VHLVPL�
VFKHQ $NWLYLWlWHQ YRU]XEHXJHQ��
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VERBOTEN
(LQ VFKZDU]HV 6\PERO LQ HLQHP URWHQ .UHLV PLW HLQHU URWHQ 'LDJRQDOHQ ]HLJW DQ� GDVV GLHVH $NWLRQ QLFKW GXUFKJHI�KUW 
ZHUGHQ VROOWH�

WARNUNG
(LQH VFKZDU]HV JUD¿VFKHV 6\PERO XP HLQ JHOEHV 'UHLHFN PLW VFKZDU]HP 5DQG� ]HLJW *HIDKU DQ�

HANDLUNGSBEDARF
(LQ ZHL�HV 6\PERO LQ HLQHP EODXHQ .UHLV ]HLJW DQ� GDVV +DQGOXQJVEHGDUI EHVWHKW XP HLQ P|JOLFKHV 5LVLNR ]X 
YHUPHLGHQ� 

'DV JUD¿VFKH 6\PERO ³:DUQXQJ´ ZLUG PLW ]XVlW]OLFKHQ 6LFKHUKHLWVLQIRUPDWLRQHQ �7H[W RGHU DQGHUH 6\PEROH� DQJH]HLJW�

6LFKHUKHLWVV\PEROH JHPl�  ,62 �������

1.7 Allgemeine Beschreibung der verwendeten Symbole 

6LFKHUKHLWVV\PEROH JHPl� ,62 �������
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HANDBUCH

ALLGEMEINE RISIKOFAKTOREN   
%HDFKWHQ 6LH DOOH 6FKLOGHU�+LQZHLVH QHEHQ GHQ 3LNWRJUDPPHQ� 'LH 1LFKWHLQKDOWXQJ GHU $QZHLVXQJHQ NDQQ HLQH 
*HIDKUHQVLWXDWLRQ DXVO|VHQ� GLH VFKlGOLFK I�U GHQ %HQXW]HU VHLQ NDQQ�

ELEKTRISCHE GEFAHR 
%HDFKWHQ 6LH DOOH 6FKLOGHU�+LQZHLVH QHEHQ GHQ 3LNWRJUDPPHQ�
'DV 6\PERO ZDUQW YRU .RPSRQHQWHQ GHV *HUlWV XQG %HGLHQVFKULWWH GLH LQ GLHVHP +DQGEXFK EHVFKULHEHQ ZHUGHQ 
XQG  HLQH HOHNWULVFKH *HIDKU GDUVWHOOHQ N|QQWHQ� 

BEWEGLICHE TEILE
'DV 6\PERO ZDUQW YRU EHZHJOLFKHQ 7HLOHQ GHV *HUlWHV� GLH HLQH *HIDKU GDUVWHOOHQ N|QQWHQ�

HEISSE OBERFLÄCHEN
'DV 6\PERO ZDUQW YRU .RPSRQHQWHQ PLW KRKHQ 2EHUÀlFKHQWHPSHUDWXUHQ�

SCHARFKANTIGE OBERFLÄCHEN
'DV 6\PERO ZDUQW YRU .RPSRQHQWHQ RGHU 7HLOHQ GLH 6FKQLWWZXQGHQ YHUXUVDFKHQ N|QQWHQ�

ERDUNG
'DV 6\PERO NHQQ]HLFKQHW (UGXQJVSXQNWH GHU (LQKHLW�

LESEN UND VERSTEHEN DER INSTRUKTIONEN
(V LVW lX�HUVW ZLFKWLJ GDVV 6LH YRU GHU $UEHLW DQ GHP *HUlW GLH $QZHLVXQJHQ JHOHVHQ XQG YHUVWDQGHQ KDEHQ�

RECYCLEBARE MATERIALIEN

1.8 Sicherheitssymbole

'DV *HUlW LVW QLFKW I�U GHQ (LQVDW] LQ IROJHQGHQ 8PJHEXQJHQ JHHLJQHW�
� LQ �EHUPl�LJ VWDXELJHQ RGHU H[SORVLRQVJHIlKUGHWHQ %HUHLFKHQ�
� ZR 6FKZLQJXQJHQ XQG 9LEUDWLRQHQ DXIWUHWHQ�
� ZR HOHNWURPDJQHWLVFKH )HOGHU YRUKHUUVFKHQ�
� ZR DJJUHVVLYH $WPRVSKlUHQEHGLQJXQJHQ YRUKHUUVFKHQ

'DV *HUlW ZXUGH DXVVFKOLH�OLFK I�U GHQ LQ ³1XW]XQJVEHVFKUlQNXQJHQ´ EHVFKULHEHQHQ *HEUDXFK NRQVWUXLHUW� -HGH DQGHUH $UW YRQ *H�
EUDXFK LVW DXIJUXQG GHU P|JOLFKHQ *HIDKU I�U GHQ 1XW]HU RGHU %HGLHQHU XQWHUVDJW� 

1.9 Beschränkungen und verbotene Nutzung
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NB 0948

MODELLO
MODEL
MODèLE
MODEL

MATRICOLA
SERIAL NR
N° DE SèRIE
STAMM NR

CORRENTE MAX.
MAX CURRENT INPUT
MAXIMALEN STROM
AMPèRES MAXIMALE

ANNO DI COSTRUZIONE / PED CATEGORIA
MANIFACTURE YEAR / PED CATEGORY
JAHR VON KONSTRUCT / PED KATEGORIE
ANNè DE FABBRICAT / CATèGORIE PED

CARICA REFRIGERANTE
REFRIGERANT CHARGE
KALTEMITTEL
CHARGE FRIGORIGèNE

PESO OPERATIVO
OPERATING WEIGHT
POIDS OPERATION.
ARBEITSGEWICHT

GAS REFRIGERANTE
REFRIGERANT 
RèFRIGèRANT
KALTEMITTEL

Bar

°C°C

°C °C

Bar
PRESSIONE DI PROGETTO
DESING PRESSURE
PRESSION DE PROJET
DRUCK DES PROJEKTES

LATO BASSA PRESSIONE / LOW PRESSURE SIDE
CIRCUIT BASSE PRESSION / NIEDERDRUCKSEITE

LATO ALTA  PRESSIONE / HIGH PRESSURE SIDE
CIRCUIT HAUTE PRESSION / HOCHDRUCKSEITE

PRESSIONE DI PROGETTO  PS
DESING PRESSURE  PS
PRESSION DE PROJET  PS
DRUCK DES PROJEKTES  PS

TEMP.MIN PROGETTO
MINI DESING TEMPERATURE
KLEINSTE TEMP.DES PRDJEKTES
TEMP.MOINORE DE PROJET

TEMP.MIN PROGETTO
MINI DESING TEMPERATURE
KLEINSTE TEMP.DES PRDJEKTES
TEMP.MOINORE DE PROJET

MAX TEMPERATURA PROGETTO
MAX DESING TEMPERATURE
MAXIMALE TEMP.DES PRDJEKTES
MAXIMUN TEMP DE PROJET

MAX TEMPERATURA PROGETTO
MAX DESING TEMPERATURE
MAXIMALE TEMP.DES PRDJEKTES
MAXIMUN TEMP DE PROJET

+ 54

- 30 - 10

+110 GAS
+ 65 LIQU

A

kg.

CO2 Ton

2019

400 V +/- 10% - 50 Hz +/- 2% – 3 PH  - N -GND
ASSORBIMENTO ELETTRICO NOMINALE
PUISSANCE èLECTRIQUE NOMINALE
NOMINAL ABSORBED POWER
NOMINALELEISTUNGSAUFNAHME

kW
ALIMENTAZIONE ELET.
SUPPLY VOLTAGE
ALIMENTATION ELECT.
SPANNUNG

kg.

CAT 

C1

C2C1

C2

R290 / 3,3
CORRENTE CORTO CIRCUITO
SHORT CIRCUIT CURRENT
COURANT COURT-CIRCUIT
STROM KURZSCHLUSS

kA 10

TARATURA ORGANO  SICUREZZA  
SETTING OF SAFETY DEVISE  
MISE AU POINT DISPOSITIF 
DE SECURITè  
EINSTELLWERT 
ICHERHEITSELEMENT  

Bar--

-- --

K
TEM

M
MA

PRESSION
DESING PRESS
PRESSION DE PROJ

RUCK DES PROJEKTES

MIN PROGETTO
SING TEMPERA
E TEMP.DES

NORE D

TUR
M

O

ESSION
RESSIO

C1

SURE S
UCKSE

--

A
kg.

CO2 Ton

C2 PESO OPE
PERATING

DS OPERA
TSG

3

VO

E
EN S

ES MAXIM

GND
MENTO ELETTRIC

PUISSANCE èLECTRIQUE NOM
NOMINAL ABSORBED POWER
NOMINALELEISTUNGSAUFNAHME

CORRENTE CORTO CIRCU
HORT CIRCUIT CURRENT

URANT COURT-CIRCUIT
M KURZSCHLUSS

X
PUT

INALE
E kW

AT
ED KAT

TèGORIE P

A

B 0948

AT

HANDBUCH

'DV (WLNHWW VROOWH QLHPDOV YRP *HUlW HQWIHUQW ZHUGHQ�

1.10 Komponentenbeschreibung
-HGH (LQKHLW LVW PLW HLQHP 7\SHQVFKLOG DXVJHVWDWWHW� DXI GHP ZLFKWLJH ,QIRUPDWLRQHQ EH]�JOLFK GHV *HUlWV HQWKDOWHQ VLQG� 'DV 7\SHQVFKLOG 
NDQQ YRQ IROJHQGHU $EELOGXQJ DEZHLFKHQ� GD GLHVHV VLFK DXI HLQ 6WDQGDUGJHUlW RKQH =XEHK|U EH]LHKW�  )�U DOOH HOHNWULVFKHQ 'DWHQ GLH QLFKW 
DXI GHP (WLNHWW VWHKHQ� PXVV GHU 6FKDOWSODQ KLQ]XJH]RJHQ ZHUGHQ� (LQ %HLVSLHOHWLNHWW LVW XQWHQ GDUJHVWHOOW�
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WARNING!

The refrigerant R290 (PROPANE) is flammable 

and it must be handled only by competent and 

responsible operators, under the conditions spe-

cified in the safety regulations in force.

DO NOT SMOKE NO NAKED FLAMES

HANDBUCH

&KHPLVFKH %HQHQQXQJ 3URSDQ
%H]HLFKQXQJ �,62 ���� 5���
6XPPHQIRUPHO &�H8

6LFKHUKHLWVJUXSSH �(1������ $�
3('�.ODVVL¿]LHUXQJ *URXS � *DV
8QWHUH (QWÀDPPEDUNHLWVJUHQ]H �/)/� ����� NJ�P� ± ���� P��P�
2EHUH (QWÀDPPEDUNHLWVJUHQ]H �8)/� ����� NJ�P� ± ���� P��P�
'DPSIGLFKWH �EHL ���&� ����� N3D� ����� NJ�P�
5HODWLYH 'LFKWH ����
0ROHN�OPDVVH �� NJ�NPRO
1RUPDOHU 6LHGHSXQNW ����&
=�QGWHPSHUDWXU ����&
)ODPPSXQNW �����&
2]RQDEEDXSRWHQWLDO �2'3� �
*OREDOHV (UZlUPXQJVSRWHQ]LDO �*:3 � ��� -DKUH =HLWKRUL]RQW� � �&2�   ��

2. SICHERHEIT
2.1 Warnungen vor potentiell gefährlichen toxischen Substanzen

'DV LQ GHU (LQKHLW YHUZHQGHWH .lOWHPLWWHO LVW 3URSDQ �5����� *HPl� GHU 5LFKWOLQLH ��������(8 �LP )ROJHQGHQ� 3('� JLOW GLHVHU 6WRII DOV 
*DV �3('� $UW� ��� GHU *UXSSH � HQWKDOWHQG JHIlKUOLFKH )O�VVLJNHLWHQ �KRFKHQW]�QGOLFK��
*HPl� (1 ������ $QKDQJ )� LVW 3URSDQ DOV 6WRII GHU *UXSSH $� �JHULQJH 7R[L]LWlW� KRKH (QWÀDPPEDUNHLW� NODVVL¿]LHUW�

'LH IROJHQGH 7DEHOOH ]HLJW GLH 6LFKHUKHLWVLQIRUPDWLRQHQ I�U GDV .lOWHPLWWHO�

ACHTUNG!

Das Kältemittel R290 (PROPAN) ist entzündbar 

und muss unter den in den geltenden Sicherheits-

vorschriften enthaltenen Bedingungen von sach-

kundigen und sicherheitsbewussten Betreibern 

behandelt werden.   

NICHT RAUCHEN KEINE OFFENEN FLAMMEN
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2.1.2 Art des verwendeten Öls 

'HU 6FKPLHUVWRII� GHU LP *HUlW YHUZHQGHW ZLUG� LVW 3RO\HVWHU�gO� %LWWH HQWQHKPHQ 6LH GLHVH $QJDEHQ GHP 7\SHQVFKLOG GHV 9HUGLFKWHUV�

/HVHQ 6LH GLH |NRORJLVFKHQ ,QIRUPDWLRQHQ XQG GLH IROJHQGHQ $QZHLVXQJHQ VRUJIlOWLJ GXUFK�

gNRORJLVFKH ,QIRUPDWLRQHQ �EHU GLH YHUZHQGHWHQ .lOWHPLWWHO�

2.1.4 Effekte austretender Substanzen

6XEVWDQ]HQ GLH LQ GLH $WPRVSKlUH DXVWUHWHQ N|QQWHQ� I�KUHQ QLFKW ]X HLQHU ODQJIULVWLJHQ .RQWDPLQDWLRQ� 

2.1.6 Kältemittel

7UDJHQ 6LH 6FKXW]NOHLGXQJ XQG +DQGVFKXKH� VFK�W]HQ 6LH ,KUH $XJHQ XQG GDV *HVLFKW�

2.1.3 Persistenz und Abbaubarkeit
'LH YHUZHQGHWHQ .lOWHPLWWHO ]HUVHW]HQ VLFK LQ GHU XQWHUHQ $WPRVSKlUH �7URSRVSKlUH� UHODWLY VFKQHOO� 'LH ]HUOHJWHQ .RPSRQHQWHQ VLQG 
KRFKJUDGLJ À�FKWLJ XQG LQ HLQHU VHKU JHULQJHQ .RQ]HQWUDWLRQ YRUKDQGHQ� 6LH EHHLQÀXVVHQ QLFKW GHQ SKRWRFKHPLVFKHQ 6PRJ XQG JHK|UHQ 
QLFKW ]X GHQ À�FKWLJHQ RUJDQLVFKHQ 9HUELQGXQJHQ 92& �ZLH LQ GHQ /HLWOLQLHQ GHV 81(&(�� 'LH %HVWDQGWHLOH GHU YHUZHQGHWHQ .lOWHPLWWHO 
]HUVW|UHQ QLFKW GLH 2]RQVFKLFKW� 'LHVH 6WRIIH ZHUGHQ QDFK GHP 0RQWUHDOHU 3URWRNROO ��EHUDUEHLWHW ����� XQG 9HURUGQXQJHQ (* 1U� JHUH�
JHOW� �������� YRP ��� -XQL �����

:LFKWLJ ]X EHDFKWHQ LVW� GDVV 3URSDQ HLQH K|KHUH 'LFKWH DOV /XIW KDW� GHVKDOE ZLUG HV LP )DOOH HLQHU 8QGLFKWKHLW GD]X QHLJHQ� QDFK XQWHQ 
]X ÀLH�HQ�
*(+$/76$1*$%( '(6 $/6 .b/7(0,77(/ 9(5:(1'(7(1 3523$16�
,QKDOW GHV .lOWHPLWWHOV � ����� E\ PDVV 2UJDQLVFKH 8QUHLQKHLWHQ
   � ���� E\ PDVV

��� %XWDGLHQ �I�U DOOH XQJHVlWWLJWHQ 0HKUIDFK�.RKOHQZDVVHUVWRIIH� � � SSP LQ 0DVVH
1RUPDO� +H[DQ � �� SSP LQ 0DVVH
%HQ]RO �I�U MHGHQ $URPDWHQ� � � SSP LQ 0DVVH
6FKZHIHO � � SSP LQ 0DVVH
1LFKW�NRQGHQVLHUEDUHV *DV � ���� QDFK 9ROXPHQ GHU 'DPSISKDVH
Wasser � �� SSP LQ 0DVVH
6lXUHJHKDOW � ���� PJ .2+�J I�U 1HXWUDOLVLHUXQJ
9HUGDPSIXQJVU�FNVWDQG � �� SSP LQ 0DVVH
3DUWLNHO�)HVWVWRIIH .HLQH �6LFKWNRQWUROOH�
9HUGDPSIXQJVWHPSHUDWXU�*OHLW � ��� .
3UDNWLVFKHU *UHQ]ZHUW �(1������ $QKDQJ )� ����� NJ�P�
([SRVLWLRQVJUHQ]H I�U DNXWH 7R[L]LWlW �$7(/� � 2� (QW]XJVJUHQ]H ���� NJ�P�

3URSDQ ]HLJW 9HUWUlJOLFKNHLWVSUREOHPH PLW EHVWLPPWHQ .DXWVFKXN� XQG .XQVWVWRIIDUWHQ� LQVEHVRQGHUH ZHQQ GLHVH FKORULHUW VLQG� .RPSDWL�
ELOLWlWVWHVWV DQ NULWLVFKHQ 0DWHULDOLHQ ZHUGHQ HUIRUGHUOLFK VHLQ�

7/9�7:$�*UHQ]ZHUWH� ���� SSP
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2.5 Wichtige toxikologische Eigenschaften des verwendeten Kältemittels
2.5.1 Einatmen
(LQH KRKH DWPRVSKlULVFKH .RQ]HQWUDWLRQ NDQQ EHWlXEHQG XQG ]XU %HZXVVWORVLJNHLW I�KUHQ�
(LQH OlQJHUH ([SRVLWLRQ NDQQ ]X +HU]UK\WKPXVVW|UXQJHQ XQG SO|W]OLFKHP 7RG I�KUHQ�
+|KHUH .RQ]HQWUDWLRQHQ N|QQHQ ]XU (UVWLFNXQJ DXIJUXQG GHV UHGX]LHUWHQ 6DXHUVWRIIJHKDOWV LQ GHU $WPRVSKlUH I�KUHQ�

2.5.2 Kontakt mit der Haut 
6SULW]HU GHV .lOWHPLWWHOV N|QQHQ ]X (UIULHUXQJHQ I�KUHQ� 'D GLH +DXW GLHV ]XP JU|�WHQ 7HLO DEVRUELHUW� LVW HV HKHU XQJHIlKUOLFK�
:LHGHUKROWHU RGHU OlQJHUHU .RQWDNW NDQQ GHU +DXW GLH QDW�UOLFKHQ gOH HQW]LHKHQ� ZDV ]X 7URFNHQKHLW� 5L�ELOGXQJ XQG 'HUPDWLWLV I�KUHQ 
NDQQ�

2.5.3 Kontakt mit den Augen 
)O�VVLJNHLWVVSULW]HU N|QQHQ (UIULHUXQJHQ YHUXUVDFKHQ�  

2.5.4 Verschlucken
2EZRKO K|FKVW XQZDKUVFKHLQOLFK� N|QQHQ (UIULHUXQJHQ HQWVWHKHQ�

2.6 Erste-Hilfe-Maßnahmen 

2.3 Vermeidung der Inhalation hoher Dampfkonzentrationen

2.4 Vorgehensweise im Falle einer unbeabsichtigten Freisetzung von Kältemittel

$WPRVSKlULVFKH .RQ]HQWUDWLRQHQ YRQ .lOWHPLWWHOQ P�VVHQ JHULQJ JHKDOWHQ ZHUGHQ� DXI HLQHP 1LYHDX XQWHUKDOE GHU 0$.�*UHQ]ZHUWH� 
'lPSIH VLQG VFKZHUHU DOV /XIW XQG N|QQHQ JHIlKUOLFKH .RQ]HQWUDWLRQHQ LQ %RGHQQlKH� ZR NHLQH %HO�IWXQJ LVW� ELOGHQ� 6RUJHQ 6LH LPPHU 
I�U HLQH DXVUHLFKHQGH %HO�IWXQJ� 9HUPHLGHQ 6LH GHQ .RQWDNW PLW RIIHQHP )HXHU XQG KHL�HQ 2EHUÀlFKHQ� GD GLHV JLIWLJH XQG UHL]HQGH 
=HUVHW]XQJVSURGXNWH ELOGHQ NDQQ� 9HUPHLGHQ 6LH GHQ .RQWDNW ]ZLVFKHQ À�VVLJHP .lOWHPLWWHO XQG GHQ $XJHQ RGHU GHU +DXW�

:lKUHQG GHU 5HLQLJXQJVDUEHLWHQ LVW I�U HLQH JHHLJQHWH SHUV|QOLFKH 6FKXW]DXVU�VWXQJ �VSH]LHOO $WHPVFKXW]� ]X VRUJHQ�
:HQQ GLH 6LFKHUKHLWVPD�QDKPHQ HUI�OOW VLQG� NDQQ PLW GHU $EGLFKWXQJ GHV /HFNV EHJRQQHQ ZHUGHQ�  %HL HLQHU NOHLQHQ /HFNDJH PLW 
DXVUHLFKHQGHU %HO�IWXQJ� NDQQ GDV 9HUGDPSIHQ GHV .lOWHPLWWHOV JHZlKUOHLVWHW ZHUGHQ� ,VW GHU 9HUOXVW  EHWUlFKWOLFK� LVW  VLFKHU]XVWHOOHQ GDV 
0D�QDKPHQ HUJULIIHQ ZHUGHQ XP GHQ 5DXP DXVUHLFKHQG ]X EHO�IWHQ�
$XVJHODXIHQHV 0DWHULDO VROOWH PLW 6DQG� (UGH RGHU HLQHP DQGHUHQ JHHLJQHWHQ 0DWHULDO DXIQRPPHQ ZHUGHQ�
.lOWHPLWWHO GDUI QLFKW LQ GLH .DQDOLVDWLRQ RGHU $EZDVVHUOHLWXQJHQ HLQJHOHLWHW ZHUGHQ� HV N|QQWHQ VLFK *DVZRONHQ ELOGHQ�

2.2 Kältemittel Handhabung

%HQXW]HU XQG :DUWXQJVSHUVRQDO P�VVHQ DXVUHLFKHQG �EHU GLH P|JOLFKHQ 5LVLNHQ GHV 8PJDQJV PLW SRWHQWLHOO WR�
[LVFKHQ 6XEVWDQ]HQ LQIRUPLHUW ZHUGHQ� 'DV 1LFKWEHDFKWHQ GLHVHU $QZHLVXQJHQ NDQQ 6FKlGHQ DQ 3HUVRQHQ RGHU 
DP *HUlW YHUXUVDFKHQ� 

'LH LQ GLH .b/7(0,77(/� 81' 6&+0,(5g/6,&+(5+(,76'$7(1%/b77(5 HQWKDOWHQHQ :DUQXQJHQ XQG (UVW�
+LOIH�0D�QDKPHQ� GLH IROJHQGHQ 45�&RGHV KHUXQWHUODGHQ ZHUGHQ N|QQHQ� VRUJIlOWLJ IROJHQ�
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3. TECHNISCHE EIGENSCHAFTEN
3.1 Beschreibung des Geräts
'LH À�VVLJNHLWVN�KOHU �5$6 0& .S� 5$6 0& 9% .S�� PXOWLIXQNWLRQV HLQKHLWHQ �*36 .S� XQG :lUPHSXPSHQ �3$6 .S� PLW /XIWNRQGHQVD�
WLRQ LQ 0RQREORFNEDXZHLVH VLQG I�U GLH $X�HQDXIVWHOOXQJ JHHLJQHW XQG HLJQHQ VLFK EHVRQGHUV I�U GLH .�KOXQJ RGHU .�KOXQJ XQG +HL]XQJ 
�LP )DOOH YRQ 0HKU]ZHFNHLQKHLWHQ DXFK JOHLFK]HLWLJ� YRQ )O�VVLJNHLWVO|VXQJHQ� GLH I�U LQGXVWULHOOH $QZHQGXQJHQ RGHU .OLPDDQODJHQ LP 
7HUWLlUVHNWRU HLQJHVHW]W ZHUGHQ� ZR DXVJH]HLFKQHWH /HLVWXQJHQ XQG HLQH VHKU JHULQJH 8PZHOWEHODVWXQJ JDUDQWLHUW ZHUGHQ P�VVHQ� 'LH 
0DVFKLQHQ VLQG DOV $X�HQJHUlWH LQ hEHUHLQVWLPPXQJ PLW GHQ HXURSlLVFKHQ 1RUPHQ (1 ��� XQG HQWVSUHFKHQGHQ $NWXDOLVLHUXQJHQ HQWZL�
FNHOW ZRUGHQ� $EKlQJLJ YRQ GHU HUIRUGHUOLFKHQ .�KOOHLVWXQJ VLQG XQDEKlQJLJH .�KONUHLVOlXIH LQ GHQ 9DULDQWHQ � XQG � PLW HLQHP RGHU ]ZHL 
9HUGLFKWHUQ SUR .UHLVODXI HUKlOWOLFK ��7DQGHP��.RQ¿JXUDWLRQ�� 'DQN GHU 9LHO]DKO GHV YHUI�JEDUHQ =XEHK|UV VLQG GLHVH *HUlWH EHVRQGHUV 
YLHOVHLWLJ XQG N|QQHQ DQ YHUVFKLHGHQH $UWHQ YRQ $QODJHQ� LQ GHQHQ GLH +HUVWHOOXQJ YRQ JHN�KOWHP RGHU HUZlUPWHP :DVVHU HUIRUGHUOLFK 
LVW� OHLFKW DQJHSDVVW ZHUGHQ� 'LH (LQKHLWHQ ZHUGHQ LQ GHU :HUNVWDWW NRPSOHWW PRQWLHUW XQG JHWHVWHW� PLW .lOWHPLWWHOI�OOXQJ XQG QLFKW JHIULHU�
EDUHP gO EHUHLWJHVWHOOW� 'DKHU P�VVHQ VLH YRU 2UW QXU QRFK SRVLWLRQLHUW XQG DQ GDV HOHNWULVFKH XQG K\GUDXOLVFKH 1HW]ZHUN DQJHVFKORVVHQ 
ZHUGHQ�

3.1.1 Struktur
6WDUNH XQG NRPSDNWH 6WUXNWXU DXV %DVLV XQG 5DKPHQ PLW VWDUNHQ YHU]LQNWHQ 6WDKOHOHPHQWHQ� GLH PLW 1LHWHQ DXV URVWIUHLHP 6WDKO ]XVDP�
PHQJHVHW]W VLQG� $OOH YHU]LQNWHQ 6WDKOREHUÀlFKHQ� GLH QDFK DX�HQ SRVLWLRQLHUW VLQG� HUKDOWHQ REHUÀlFKOLFK HLQHQ� LQ HLQHQ 2IHQ EHVFKLFKWH�
WHQ� 3XOYHUODFN LQ GHU )DUEH 5$/ ����� 'DV WHFKQLVFKH $EWHLO� GDV GLH .RPSUHVVRUHQ XQG GLH DQGHUHQ %DXWHLOH GHV .lOWHNUHLVODXIHV �DX�HU 
GHP 9HUÀ�VVLJXQJVWHLO� HQWKlOW� LVW LQ HLQHP *HKlXVH XQWHUJHEUDFKW� :HQQ HLQH .lOWHPLWWHOOHFNDJH DXIWULWW� ZLUG GDV 7HFKQLNDEWHLO PLWKLOIH 
HLQHV 9HQWLODWRUV DXWRPDWLVFK EHO�IWHW �/XIWZHFKVHOUDWH � [ � 0LQXWH�� 8P GHQ 6FKDOOSHJHO ]X YHUULQJHUQ� NDQQ GDV 7HFKQLNDEWHLO PLW HLQHP 
VFKDOOLVROLHUHQGHQ QLFKW EUHQQEDUHQ 0DWHULDO PLW 6WDQGDUGGLFNH �2SWLRQ &)� RGHU HLQHP 0DWHULDO PLW K|KHUHU 'LFNH �2SWLRQ &)8� LVROLHUW 
ZHUGHQ�

3.1.2 Verdichtern
$OWHUQDWLYH KDOEKHUPHWLVFKH 9HUGLFKWHUQ� I�U GHQ %HWULHE PLW .RKOHQZDVVHUVWRIIHQ RSWLPLHUW XQG LQ hEHUHLQVWLPPXQJ PLW GHQ JHOWHQGHQ 
6LFKHUKHLWVULFKWOLQLHQ KHUJHVWHOOW� 'HU (OHNWURPRWRU� GHU I�U GHQ 6FKZDFKVWURPDQODXI NRQ]LSLHUW LVW �3:�=XEHK|U�� YHUI�JW �EHU HLQ :lUPH�
VFKXW]PRGXO �LQ GHU 6FKDOWWDIHO LQVWDOOLHUW�� 'DV =ZDQJVVFKPLHUV\VWHP HQWKlOW gO¿OWHU XQG $QVFKO�VVH ]XU 0HVVXQJ GHV 6FKPLHUVWRIIGUXFNV 
XQG HUIROJW PLWWHOV HLQHU +RFKGUXFNSXPSH� -HGHU 9HUGLFKWHU LVW DXI *XPPLVWR�GlPSIHUQ PRQWLHUW XQG YHUI�JW �EHU 6FKZLQJXQJVGlPSIHU 
XQG +lKQH DXI GHU 'UXFN� XQG 6DXJVHLWH� HLQHQ HOHNWURQLVFKHQ 'LIIHUHQ]GUXFNVFKDOWHU ]XU .RQWUROOH GHV gOVWDQGV� .�UEHOJHKlXVH�:LGHU�
VWDQG XQG 7HPSHUDWXUVHQVRU DXI GHU 'UXFNVHLWH ]XU 5HJHOXQJ GHU $XVODVVWHPSHUDWXU GHV 9HUGLFKWHUV� ,Q .UHLVOlXIHQ� ZR GLH 9HUGLFKWHUQ 
SDUDOOHO PRQWLHUW VLQG ��7DQGHP��.RQ¿JXUDWLRQ�� LVW MHGHU 9HUGLFKWHU PLW HLQHP gOVWDQGVVHQVRU XQG HLQHU 5�FNJHZLQQXQJVOHLWXQJ I�U GDV 
6FKPLHU|O DXVJHVWDWWHW 'LH $QODJH ZLUG DXWRPDWLVFK DNWLYLHUW� ZHQQ GHU 6FKPLHU|OVWDQG LQ HLQHP GHU EHLGHQ 9HUGLFKWHUQ XQWHU GHQ 0LQGH�
VWZHUW IlOOW�

3.1.3 Wärmetauscher Nutzerseite
(GHOVWDKO�3ODWWHQYHUGDPSIHU LQ (LQNUHLV� RGHU =ZHLNUHLVDXVI�KUXQJ� PLWWHOV HLQHU ÀH[LEOHQ JHVFKORVVHQ]HOOLJHQ ,VROLHUPDWWH KRKHU 'LFNH 
WKHUPLVFK LVROLHUW� 'HU 9HUGDPSIHU LVW DXFK DXI GHU :DVVHUVHLWH PLW HLQHP 6LFKHUKHLWV�'LIIHUHQ]GUXFNVFKDOWHU DXVJHVWDWWHW� GHU EHL IHKOHQ�
GHP RGHU UHGX]LHUWHP :DVVHUGXUFKÀXVV GHQ %HWULHE GHU (LQKHLW QLFKW ]XOlVVW�

3.1.4 Wärmetauschbatterien
'LH 4XHOOHQ�:lUPHWDXVFKHU GHU 9HUVLRQHQ 5$6 0& .S XQG 5$6 0& 9% .S EHVWHKW DXV H[WUXGLHUWHQ 5RKUHQ DXV 0LNURNDQDO�$OXPLQLXP 
XQG JHO|WHWH $OXPLQLXPODPHOOHQ� (U HUP|JOLFKW HLQH GHXWOLFKH 5HGX]LHUXQJ GHU .lOWHPLWWHOI�OOXQJ XQG HLQH KRKH :lUPHDXVWDXVFKNDSD]LWlW 
GDQN GHV JHULQJHQ *HVDPWYROXPHQV XQG GHU JUR�HQ lX�HUHQ 2EHUÀlFKH� ,Q GHU :lUPHSXPSHQYHUVLRQ� LQ GHQ 9HUVLRQHQ PLW LQWHJULHUWHP 
)UHH�&RROLQJ�6\VWHP �5$6 ) .S� XQG LQ GHQ 0XOWLIXQNWLRQV (LQKHLWHQ �*36 .S�� EHVWHKW GHU 4XHOOHQ�:lUPHWDXVFKHU DXV PLNUROHJLHUWHQ 
.XSIHUURKUHQ� GLH LQ YHUVHW]WHQ 5HLKHQ DQJHRUGQHW XQG LQQHUKDOE HLQHV $OXPLQLXP�5LSSHQSDNHWV PHFKDQLVFK DXVJHGHKQW VLQG� %HL DOOHQ 
:lUPHSXPSHQ XQG 0XOWLIXQNWLRQV�(LQKHLWHQ ZHUGHQ GLH $OXPLQLXP�/DPHOOHQ PLW HLQHU K\GURSKLOLVFKHQ %HVFKLFKWXQJ DXVJHVWDWWHW� ZHL�
WHUKLQ LVW GDV 3UR¿O VR JHSODQW ZRUGHQ GDPLW HLQH RSWLPDOH :lUPH�EHWUDJXQJ JDUDQWLHUW ZLUG�  ([WHUQH :lUPHWDXVFKHU I�U )UHH�&RROLQJ� 
EHVWHKHQG DXV .XSIHUURKUHQ PLW RSWLPLHUWHP 4XHUVFKQLWW ]XU 5HGX]LHUXQJ YRQ 'UXFNYHUOXVWHQ DXI GHU *O\NROVHLWH XQG /DPHOOHQSDNHW DXV 
$OXPLQLXP� 'LHVH :lUPHDXVWDXVFKHU ZHUGHQ GXUFK HLQ VHUYRJHVWHXHUWHV ��:HJH�9HQWLO DQJHWULHEHQ� GDV GHQ .UHLVODXI EHL HLQHU $X�HQ�
WHPSHUDWXU YRQ ��. XQWHU GHU (LQWULWWVWHPSHUDWXU GHU ]X N�KOHQGHQ )O�VVLJNHLW |IIQHW�

3.1.5 
6HFKVSROLJH $[LDOO�IWHU PLW H[WHUQHP� GLUHNW DQ GDV /DXIUDG JHNRSSHOWHP (OHNWURPRWRU� 'LH 6FKDXIHOQ ZHUGHQ DXV $OXPLQLXP KHUJHVWHOOW� 
PLW HLQHP VSH]LHOO HQWZLFNHOWHQ )O�JHOSUR¿O� GDV NHLQH 7XUEXOHQ]HQ LP /XIW]HUOHJXQJVEHUHLFK HU]HXJW XQG VRPLW PD[LPDOH (I¿]LHQ] EHL 
JHULQJVWHU /lUPHPLVVLRQ JHZlKUOHLVWHW� 'HU /�IWHU YHUI�JW QDFK GHU +HUVWHOOXQJ �EHU HLQHQ 8QIDOOVFKXW] DXV ODFNLHUWHP� YHU]LQNWHP 6WDKO� 
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'LH /�IWHUPRWRUHQ VLQG YROOVWlQGLJ JHVFKORVVHQ XQG KDEHQ 6FKXW]JUDG ,3�� XQG HLQ 6FKXW]WKHUPRVWDW� GDV LQ GLH :LFNOXQJHQ LQWHJULHUW 
LVW� ,Q GHQ 9HUVLRQHQ PLW QLHGULJHU 7HPSHUDWXU XQG )UHH�&RROLQJ ZHUGHQ GLH /�IWHU GXUFK HLQ 9�)�,QYHUWHUV\VWHP DQJHWULHEHQ� GDV GLH 
.RQGHQVDWLRQVWHPSHUDWXU GXUFK 9DULDWLRQ GHU 'UHK]DKO GHU /�IWHU UHJHOW� ,Q GHQ 0XOWLIXQNWLRQV (LQKHLWHQ ZHUGHQ GLH /�IWHU PLW HLQHP 
3KDVHQDQVFKQLWW JHVWHXHUW�

3.1.6 Regenerativer Wärmetauscher
5HJHQHUDWLYHU *DV�)O�VVLJNHLWV�:lUPHWDXVFKHU LQ 6FKHLEHQEDXZHLVH� GHU LQ MHGHP .UHLVODXI LQVWDOOLHUW ZLUG� XP VRZRKO HLQHQ DQJHPHV�
VHQHQ hEHUKLW]XQJVZHUW GHV YRP 9HUGLFKWHU DEJHVDXJWHQ *DVHV DOV DXFK HLQH (UK|KXQJ GHU /HLVWXQJVIlKLJNHLW GHV .�KONUHLVODXIV ]X 
JHZlKUOHLVWHQ� GLH GXUFK HLQH VWlUNHUH 8QWHUN�KOXQJ GHU )O�VVLJNHLW DXV GHU .RQGHQVDWLRQVZLFNOXQJ HU]HXJW ZLUG� 7KHUPLVFK LVROLHUW GXUFK 
HLQH GLFNH JHVFKORVVHQ]HOOLJHQ ,VROLHUPDWUDW]H�

3.1.7 
8QDEKlQJLJH .�KONUHLVOlXIH� DXVJHVWDWWHW PLW %HWULHEVYHQWLO I�U GLH (LQI�KUXQJ GHV .lOWHPLWWHOV DXVJHVWDWWHW� )URVWVFKXW]VHQVRU� )O�V�
VLJNHLWV� XQG )HXFKWLJNHLWVDQ]HLJHU� )LOWHUWURFNQHU I�U 5��� PLW JUR�HU )LOWHUÀlFKH� 6LFKHUKHLWVYHQWLO DXI GHU +RFKGUXFNVHLWH PLW $QVFKOXVV 
DQ GLH $XVODVVOHLWXQJ GHV .lOWHPLWWHOV� HOHNWURQLVFKHV WKHUPRVWDWLVFKHV ([SDQVLRQVYHQWLO I�U *U|�H ���� XQG DE *U|�H ����� HLQVWHOOEDUH 
'UXFNVFKDOWHU XQG VSH]LHOOH +RFK� XQG 1LHGHUGUXFNPDQRPHWHU I�U 5���
�
$OOH %HVWDQGWHLOH GHV .�KONUHLVODXIV VLQG I�U GLH 9HUZHQGXQJ YRQ .RKOHQZDVVHUVWRIIHQ XQG LQVEHVRQGHUH YRQ 3URSDQ JHHLJQHW�
* Die Wärmepumpeneinheiten sind neben dem 4-Wege Ventil mit einem Gas-/Flüssigkeitsabscheider auf der Saugseite und einem entsprechend dimen-
sionierten Flüssigkeitssammler ausgestattet. Die Multifunktionseinheiten (Serie GPS) können mit einem 4 Wege Ventil und einem Flüssigkeitsabscheider
ausgestattet werden sowie einen Kältemittelsammler. Bei Bedarf und sofern notwendig wird auch ein Ölabscheider in der Druckleitung montiert.

3.1.8 Elektrische Schalttafel
'HU 6FKDOWVFKUDQN JHPl� ',1 (1 �������� EHLQKDOWHW DOOH (OHNWUR� XQG 5HJHOXQJVEDXWHLOH� $OOH .RPSRQHQWHQ VLQG ZHUNVHLWLJ YHUGUDKWHW 
XQG JHSU�IW� 'HU 6FKDOWVFKUDQN LVW ZDVVHUGLFKW DXIJHEDXW XQG PLW .DEHOYHUVFKUDXEXQJHQ PLW 6FKXW]DUW ,3�� DXVJHVWDWWHW� $X�HUGHP VLQG 
DOOH /HLVWXQJV� XQG 6WHXHUJHUlWH� 0LNURSUR]HVVRU�5HJHOXQJ PLW 'LVSOD\ ]XU 9LVXDOLVLHUXQJ GHU )XQNWLRQHQ� HLQ +DXSWVFKDOWHU PLW 7�UYHUULH�
JHOXQJ� HLQ 7UHQQWUDQVIRUPDWRU I�U +LOIVVWURPNUHLVH� 6LFKHUXQJHQ XQG 6FKXW]VFKDOWHU I�U .RPSUHVVRUHQ HQWKDOWHQ� =XGHP JLEW HV .OHPPHQ 
I�U 6DPPHOVW|UPHOGXQJ� )HUQ�(LQ�$XV�.RQWDNW XQG $QVFKOXVV ]XU $QELQGXQJ DQ GDV %06�6\VWHP�

3.1.9 Mikroprozessor
(OHNWURQLVFKHU 0LNURSUR]HVVRU I�U GLH 9HUZDOWXQJ GHU LQ GHU 6FKDOWWDIHO LQVWDOOLHUWHQ (LQKHLW� PLW )XQNWLRQHQ ]XU 5HJHOXQJ GHU .DOWZDV�
VHUWHPSHUDWXU PLW 6WHXHUXQJ GHV 9HUGDPSIHUHLQJDQJV� 6WHXHUXQJ GHU %HWULHEVSDUDPHWHU� %HWULHEVVWXQGHQ]lKOHU XQG $XVJOHLFK GHU %H�
WULHEVVWXQGHQ GHV 9HUGLFKWHUV� )HKOHU�6HOEVWGLDJQRVH� 6SHLFKHUXQJ GHU $ODUPKLVWRULH XQG 0|JOLFKNHLW GHU )HUQVWHXHUXQJ XQG ��EHUZD�
FKXQJ� GXUFK (UP|JOLFKXQJ GHU 9HUZDOWXQJ YRQ 6WDQGDUG�.RPPXQLNDWLRQVSURWRNROOHQ�

3.1.10 Kältemittelsensor
'LH (LQKHLW LVW VHULHQPl�LJ PLW HLQHP 6HQVRU DXVJHVWDWWHW� GHU VLFK LP ,QQHUHQ GHV .RPSUHVVRUIDFKV EH¿QGHW XQG GLH $XIJDEH KDW� NRQ�
WLQXLHUOLFK GLH XPJHEHQGH /XIW ]X DQDO\VLHUHQ XQG GDV 6\VWHP LQ $ODUP]XVWDQG ]X YHUVHW]HQ� LP )DOOH� GDVV �DXIJUXQG HLQHV /HFNV� HLQH 
.RQ]HQWUDWLRQ DQ .lOWHPLWWHO �EHU GHQ 6FKZHOOHQZHUWHQ HUIDVVW ZLUG� 'HU 6HQVRU LVW HOHNWULVFK DQ HLQH 6WHXHUHLQKHLW YHUEXQGHQ� GLH VLFK LP 
,QQHUHQ GHV HOHNWULVFKHQ 6FKDOWVFKUDQNV EH¿QGHW� XQG GLH GHUHQ %HWULHEVIXQNWLRQDOLWlWHQ NRRUGLQLHUW�
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3.2 Andere Versionen

3.2.1 Standardversion
/XIWJHN�KOWH )O�VVLJNHLWVN�KOHU PLW KDOEKHUPHWLVFKHQ .ROEHQYHUGLFKWHUQ� EHWULHEHQ GXUFK HLQHQ RGHU ]ZHL XQDEKlQJLJH .lOWHNUHLVOlXIH in 
(LQ]HO� RGHU 7DQGHPNRQ¿JXUDWLRQ� 3ODWWHQZlUPHWDXVFKHU DXV JHO|WHWHP (GHOVWDKO $,6, ���� H[WHUQH .RQGHQVDWRUVFKODQJHQ YROOVWlQGLJ 
DXV $OXPLQLXP PLW 0LNURNDQDOWHFKQRORJLH� GLPHQVLRQLHUW I�U GHQ %HWULHE ELV ]X ���& $X�HQOXIW XQG  ���& DP $XVJDQJ DXI GHU 1XW]HUVHLWH�

3.2.2 Niedrigtemperatur-Version
/XIWJHN�KOWH )O�VVLJNHLWVN�KOHU PLW KDOEKHUPHWLVFKHQ .ROEHQYHUGLFKWHUQ� EHWULHEHQ GXUFK HLQHQ RGHU ]ZHL XQDEKlQJLJH .lOWHNUHLVOlXIH 
LQ (LQ]HO� RGHU 7DQGHPNRQ¿JXUDWLRQ� 3ODWWHQZlUPHWDXVFKHU DXV JHO|WHWHP (GHOVWDKO $,6, ���� H[WHUQH .RQGHQVDWRUVFKODQJHQ DXV $OX�
PLQLXP PLW 0LNURNDQDOWHFKQLN� GLPHQVLRQLHUW I�U GHQ %HWULHE ELV ]X ���& $X�HQOXIW XQG ����& DXI GHU 1XW]HUVHLWH� $&�$[LDOYHQWLODWRUHQ� 
EHVW�FNW PLW HLQHP .RQGHQVDWLRQVUHJHOV\VWHP PLW ,QYHUWHU 8�)� HUUHLFKEDU GXUFK 9DULDWLRQ GHU 5RWDWLRQVJHVFKZLQGLJNHLW GHU 9HQWLODWRUHQ� 
HOHNWURQLVFKHP 7KHUPRVWDW XQG EHQXW]HUVHLWLJHU :lUPHWDXVFKHULVROLHUXQJ PLW GLFNHP 0DWHULDO�

3.2.3 Free-cooling Version
/XIWJHN�KOWH )O�VVLJNHLWVN�KOHU PLW KDOEKHUPHWLVFKHQ .ROEHQYHUGLFKWHUQ� EHWULHEHQ GXUFK HLQHQ RGHU ]ZHL XQDEKlQJLJH .lOWHNUHLVOlXIH LQ 
(LQ]HO� RGHU 7DQGHPNRQ¿JXUDWLRQ� JHO|WHWHU 3ODWWHQZlUPHWDXVFKHU DXV (GHOVWDKO $,6, ���� H[WHUQH 9HUÀ�VVLJXQJVVFKODQJHQ DXV .XSIHU�
URKUHQ PLW 0LNURODPHOOHQ� GLH LQ YHUVHW]WHQ 5HLKHQ DQJHRUGQHW VLQG� PHFKDQLVFK DXVJHGHKQW LQQHUKDOE HLQHV $OXPLQLXP�/DPHOOHQSDNHWV 
PLW LQWHJULHUWHP )UHH�&RROLQJ�%HUHLFK� 'LH )UHH�&RROLQJ�$QODJH ZLUG GXUFK HLQ ��:HJH�9HQWLO DQJHWULHEHQ� ZHOFKHV PLW HLQHP ����9�6LJ�
QDO PRGXOLHUW ZHUGHQ NDQQ� ZHQQ GLH $X�HQWHPSHUDWXU LP 9HUJOHLFK ]XU :DVVHUHLQWULWWVWHPSHUDWXU XP ��. VLQNW� $&�$[LDOYHQWLODWRUHQ� DXV�
JHVWDWWHW PLW HLQHP ,QYHUWHU�8�)�.RQGHQVDWLRQVNRQWUROOV\VWHP� HUUHLFKEDU GXUFK 9DULDWLRQ GHU 5RWDWLRQVJHVFKZLQGLJNHLW GHU 9HQWLODWRUHQ�

3.2.4 Wärmepumpe-Version 
/XIWJHN�KOWH :lUPHSXPSHQ PLW KDOEKHUPHWLVFKHQ .ROEHQYHUGLFKWHUQ� EHWULHEHQ GXUFK HLQHQ RGHU ]ZHL XQDEKlQJLJH .�KONUHLVOlXIH LQ 
(LQ]HO� RGHU 7DQGHPNRQ¿JXUDWLRQ� JHO|WHWHU 3ODWWHQZlUPHWDXVFKHU DXV (GHOVWDKO $,6, ��� DXI GHU 1XW]HUVHLWH� H[WHUQH 9HUGDPSIXQJV��
.RQGHQVDWLRQVVFKODQJHQ PLW .XSIHUURKUHQ PLW 0LNURODPHOOHQ XQG LQ YHUVHW]WHQ 5HLKHQ DQJHRUGQHW� PHFKDQLVFK DXVJHGHKQW LQQHUKDOE 
HLQHV /DPHOOHQSDNHWV LQ $OXPLQLXPODPHOOHQ PLW K\GURSKLOHU %HKDQGOXQJ� 'HU =\NOXV ZLUG DXI GHU )UHRQVHLWH PLW +LOIH HLQHV ��:HJH�9HQWLOV 
XPJHNHKUW� 'LPHQVLRQLHUW I�U GHQ 6RPPHUEHWULHE ELV ]X ���& $X�HQOXIW XQG ���& LP EHQXW]HUVHLWLJHQ $XVODVV XQG LP :LQWHUEHWULHE ELV ]X 
����& PLW :DVVHUDXVODVV ���&�

3.2.5  Multifunktionseinheiten (auch 4 Leiter Wärmepumpen genannt) 
'LH OXIWJHN�KOWHQ 0XOWLIXQNWLRQVHLQKHLWHQ ZHUGHQ PLW KDOEKHUPHWLVFKHQ +XENROEHQ 9HUGLFKWHU DXVJHVWDWWHW ZHOFKH MH QDFK $XVI�KUXQJ XQG 
%DXJU|�H DXI HLQHQ XQDEKlQJLJHQ .UHLVODXI RGHU LQ 7DQGHP YHUEDXW ZHUGHQ N|QQHQ LQ ��/HLWHU�+\GURQLNV\VWHPHQ�
'LH %HQXW]HUZlUPHWDXVFKHU EHVWHKHQ DXV JHO|WHWH (GHOVWDKO $,6, ��� 3ODWWHQ � GLH 5HJLVWHU EHVWHKHQ DXV PLNUROHJLHUWHQ .XSIHUURKUHQ� 
GLH LQ YHUVHW]WHQ 5HLKHQ DQJHRUGQHW XQG LQQHUKDOE HLQHV $OXPLQLXP�5LSSHQSDNHWV PHFKDQLVFK DXVJHGHKQW VLQG � GLH $OXPLQLXP /DPHOOHQ 
KDEHQ HLQH +\GURSKLOLVFKH %HVFKLFKWXQJ �  'LHVH (LQKHLWHQ N|QQHQ LP 6RPPHUEHWULHE EHL ELV ]X ���& 8PJHEXQJVWHPSHUDWXU DUEHLWHQ XQG 
HLQHU :DVVHUDXVWULWWVWHPSHUDWXU YRQ ���&� ,P :LQWHUEHWULHE NDQQ GLHVH (LQKHLW ELV ]X HLQHU 8PJHEXQJVWHPSHUDWXU YRQ ����& DUEHLWHQ XQG 
GDEHL :DUPZDVVHU ELV DXI ���& SURGX]LHUHQ�  
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3.3 Zubehör
A+V Strommessgerät + Spannungsmessgerät� (OHNWURQLVFKHV 0HVVJHUlW I�U GLH ,QWHQVLWlW GHV DEVRUELHUWHQ HOHNWULVFKHQ 

6WURPV XQG I�U GLH HOHNWULVFKH %HWULHEVVSDQQXQJ GHU (LQKHLW�
AE Vom Standard abweichende Stromversorgung
AXT �GHU GXUFK 2SWLPLHUXQJ GHV /XIWVWURPV EHL JOHLFKHU /HLVWXQJ HLQH GHXWOLFKH 5HGX]LHUXQJ GHV (QHUJLH�

YHUEUDXFKV GHU .RQGHQVDWLRQVYHQWLODWRUHQ EHL JOHLFK]HLWLJHU 5HGX]LHUXQJ GHV 6FKDOOSHJHOV HUP|JOLFKW�
BT Betrieb bei niedrigen Außenlufttemperaturen�  (OHNWURQLVFKHV *HUlW PLW 3KDVHQDEVFKQLWW I�U GLH PRGXOLHUHQGH 5HJHOXQJ 

GHV .RQGHQVDWLRQVGUXFNV GXUFK 9DULDWLRQ GHU 'UHK]DKO GHV 9HQWLODWRUV� HUP|JOLFKW GHQ %HWULHE GHU (LQKHLW ELV ]X HLQHU 
$X�HQOXIWWHPSHUDWXU YRQ ����& �2SWLRQDO YHUI�JEDU EHL GHQ .DOWZDVVHUVlW]HQ XQG 6WDQGDUG EHL :lUPHSXPSHQ XQG 0XOWL�
IXQNWLRQV (LQKHLW 

BF Elektronisches Gerät mit Frequenzumrichter (Inverter) � ]XU PRGXOLHUHQGHQ 5HJHOXQJ GHV .RQGHQVDWLRQVGUXFNV GXUFK 
9DULDWLRQ GHU 'UHK]DKO GHV 9HQWLODWRUV� HUP|JOLFKW GHQ %HWULHE GHU (LQKHLW ELV ]X ����& $X�HQOXIW� �%HUHLWV LQ GHQ 9HUVLRQHQ 
PLW QLHGULJHU 7HPSHUDWXU XQG )UHH�&RROLQJ HQWKDOWHQ�

CFU
Beschichtung der Verdichtern mit dickerem schallabsorbierendem Material: 6FKDOOGlPPXQJ GHV JHVDPWHQ WHFKQL�
VFKHQ 5DXPV PLW HLQHU 8PPDQWHOXQJ� EHVFKLFKWHW PLW HLQHP GLFNHUHQ 6FKDOOVFKXW]PDWHULDO

CS (OHNWURPHFKDQLVFKHV *HUlW LQQHUKDOE GHU HOHNWULVFKHQ 6FKDOWWDIHO� ZHOFKHV GLH *HVDPW]DKO GHU 9HU�
dichterstarts speichert

DR Elektronisches Lecksuchgerät
EC $XV KRFKOHLVWXQJVIlKLJHP 9HUEXQGZHUNVWRII KHUJHVWHOOW� PLW GUHLSKDVL�

JHP HOHNWURQLVFK NRPPXWLHUWHP 0RWRU �(&�� ZHOFKHU GLUHNW DQ GHQ $X�HQURWRU JHNRSSHOW LVW� HUP|JOLFKHQ VLH GLH NRQWLQXLHUOL�
FKH 'UHK]DKOUHJHOXQJ GXUFK HLQ ���� 9ROW�6LJQDO� YROOVWlQGLJ GXUFK GHQ 0LNURSUR]HVVRU JHVWHXHUW� 'LHVH /�IWHU HUP|JOLFKHQ 
GHQ %HWULHE GHU (LQKHLW EHL $X�HQOXIWWHPSHUDWXUHQ YRQ ELV ]X ����& GDQN HLQHU SUl]LVHUHQ 5HJHOXQJ GHU /XIWPHQJH� �$OV 
$OWHUQDWLYH ]X %7 XQG %)�

ECP Antikorrosionsschutz-Kondensatorbatterien GXUFK JDOYDQLVFKH $EVFKHLGXQJ YRQ (SR[LGODFNSDUWLNHOQ� GLH HLQHQ 
JOHLFKPl�LJHQ XQG NRQWLQXLHUOLFKHQ )LOP �EHU GLH JHVDPWH 2EHUÀlFKH GHV $XVWDXVFKHUV ELOGHQ� ZRGXUFK HLQH JODWWH� ÀH[LEOH 
XQG EHVRQGHUV ZLGHUVWDQGVIlKLJ JHJHQ NRUURVLYH 6WRIIH %HVFKLFKWXQJ HQWVWHKW� 'LHVH %HKDQGOXQJ LVW EHL GHU ,QVWDOODWLRQ LQ 
,QGXVWULHJHELHWHQ PLW KRKHQ 6FKDGVWRIINRQ]HQWUDWLRQHQ � ! ��� SSP �� LQ 6WDGWJHELHWHQ PLW KRKHU /XIWYHUVFKPXW]XQJ � ! ��� 
XJ�P� � RGHU LQ GHU 1lKH YRQ .�VWHQJHELHWHQ ]X HPSIHKOHQ� �9HUI�JEDU I�U 6WDQGDUG� XQG 1LHGULJWHPSHUDWXUYHUVLRQHQ DOV 
$OWHUQDWLYH ]X 3&3�

FCN
GP : /DFNLHUWHV 0HWDOOJLWWHU ]XP 6FKXW] JHJHQ XQEHDEVLFKWLJWH 6W|�H�
HRV2 Doppeltes Sicherheitsventil auf der Hochdruckseite
I1  ,VROLHUXQJ GHU )XJHQ PLW JHVFKORVVHQ]HOOLJHP 3RO\XUHWKDQ� XP GLH %LOGXQJ YRQ 

.RQGHQVDW ]X YHUKLQGHUQ� DXI GHU 3XPSHQVHLWH�
I2 ,VROLHUXQJ GHU 9HUELQGXQJVVWHOOHQ PLW JHVFKORVVHQ]HOOLJHP 3RO\XUHWKDQ ]XU 9HUKLQ�

GHUXQJ YRQ .RQGHQVDWLRQ� DXI GHU 7DQNVHLWH �
I3 Free-Cooling Victaulic Isolierung
IH  (OHNWURQLVFKH .DUWH� GLH DQ GHQ 0LNURSUR]HVVRU DQJHVFKORVVHQ ZLUG� HUP|JOLFKW GHQ $QVFKOXVV 

GHU *HUlWH DQ H[WHUQH hEHUZDFKXQJVV\VWHPH� ZRPLW GLH )HUQVWHXHUXQJ GHU *HUlWH XQG GLH GDPLW YHUEXQGHQH )HUQZDUWXQJ 
GXUFKJHI�KUW ZHUGHQ NDQQ� �$OV $OWHUQDWLYH ]X ,+�%$& XQG ,:*��

IH-BAC BACNET Serienschnittstelle: (LQ *DWHZD\� GDV DQ GHQ 0LNURSUR]HVVRU DQJHVFKORVVHQ ZLUG� HUP|JOLFKW GHQ $QVFKOXVV GHU 
0DVFKLQHQ DQ H[WHUQH hEHUZDFKXQJVV\VWHPH PLW %$&1(7�3URWRNROO� ZRPLW GLH )HUQVWHXHUXQJ GHU *HUlWH XQG GLH GDPLW 
YHUEXQGHQH )HUQZDUWXQJ GXUFKJHI�KUW ZHUGHQ NDQQ� �$OV $OWHUQDWLYH ]X ,+ XQG ,:*�� 

IWG : (LQ *DWHZD\� GDV DQ GHQ 0LNURSUR]HVVRU DQJHVFKORVVHQ ZLUG� 
HUP|JOLFKW GHQ $QVFKOXVV GHU 0DVFKLQHQ DQ H[WHUQH hEHUZDFKXQJVV\VWHPH PLW 6103 RGHU 7&3��3URWRNROO� ZRPLW GLH )HUQ�
VWHXHUXQJ GHU *HUlWH XQG GLH GDPLW YHUEXQGHQH )HUQZDUWXQJ GXUFKJHI�KUW ZHUGHQ NDQQ� �$OV $OWHUQDWLYH ]X ,+ XQG ,+�%$&��

KLD 7UDJEDUHV 6FKQLWWVWHOOHQVHW PLW *UD¿NGLVSOD\� GDV �EHU 
HLQ ��SROLJHV .DEHO �LP /LHIHUXPIDQJ HQWKDOWHQ� DQ GLH 6WHXHUSODWLQH GHV .lOWHPLWWHOOHFNVHQVRUV DQJHVFKORVVHQ ZHUGHQ 
NDQQ� (V HUP|JOLFKW ,KQHQ� GLH %HWULHEVSDUDPHWHU GHV 6HQVRUV ZlKUHQG GHU UHJHOPl�LJHQ ,QVSHNWLRQ XQG :DUWXQJ ]X �EHU�
SU�IHQ XQG HLQ]XVWHOOHQ�

MF Phasenwächter: (OHNWURQLVFKHV *HUlW� ZHOFKHV GLH NRUUHNWH 6HTXHQ] XQG�RGHU JHJHEHQHQIDOOV GHQ 0DQJHO HLQHU GHU � 
3KDVHQ �EHUZDFKW XQG EHL %HGDUI GLH (LQKHLW VWRSSW
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MP ADV
MS Bis zu zwei Einheiten
MSC Erweitertes Kaskadensystem - bis zu n°6 Einheiten
MSHWEV
MT Druckmesser
MV PLW DQJHPHVVHQHU .DSD]LWlW� DXVJHU�VWHW PLW $XVGHKQXQJVJHIl�� 6LFKHUKHLWVYHQWLO� +\GURPHWHU� :DVVHUODGH� 

XQG �HQWODGHKDKQ� (QWO�IWXQJVKlKQHQ� $EVSHUUYHQWLOHQ I�U :DUWXQJVDUEHLWHQ DP )LOWHU� �1,&+7 YHUI�JEDU LQ GHU :lUPHSXP�
SHQ�9HUVLRQ�� 

P1 .DOWZDVVHUSXPSHQHLQKHLW EHVWHKHQG DXV HLQHU HLQ]HOQHQ 3XPSH� $XVGHKQXQJVJHIl�� 6LFKHUKHLWVYHQWLO� 
+\GURPHWHU� :DVVHUODGH� XQG �HQWODGHKDKQ� (QWO�IWXQJVKlKQHQ� HOHNWULVFKHP 3XPSHQDQWULHE� 'LH 3XPSH LVW HLQ ��SROLJHU 
]HQWULIXJDOHU 0RQREORFN

P1H .DOWZDVVHUSXPSHQHLQKHLW EHVWHKHQG DXV HLQHU (LQ]HOSXPSH PLW KRKHU )|UGHU�
K|KH� $XVGHKQXQJVJHIl�� 6LFKHUKHLWVYHQWLO� +\GURPHWHU� :DVVHUODGH� XQG �HQWODGHKDKQ� (QWO�IWXQJVKlKQHQ� HOHNWULVFKHP 
3XPSHQDQWULHE� 'LH 3XPSH LVW HLQ ��SROLJHU ]HQWULIXJDOHU 0RQREORFN�

P2 .DOWZDVVHUSXPSHQHLQKHLW� EHVWHKHQG DXV ]ZHL 3DUDOOHOSXPSHQ� $XVGHK�
QXQJVJHIl�� 6LFKHUKHLWVYHQWLO� +\GURPHWHU� :DVVHUODGH� XQG �HQWODGHKDKQ� (QWO�IWXQJVKlKQH� :DVVHUDEVSHUUYHQWLOH EHLP 
$QVDXJHQ XQG 5�FNVFKODJYHQWLO EHLP (QWODGHQ I�U MHGH HLQ]HOQH 3XPSH� HOHNWULVFKHU $QWULHE GHU 3XPSHQ� 'LH 3XPSHQ VLQG 
��SROLJHU ]HQWULIXJDOHU 0RQREO|FNH�

P2H .DOWZDVVHUSXPSHQHLQKHLW� EHVWHKHQG DXV ]ZHL 3DUDOOHO�
SXPSHQ PLW KRKHU )|UGHUK|KH� $XVGHKQXQJVJHIl�� 6LFKHUKHLWVYHQWLO� +\GURPHWHU� :DVVHUODGH� XQG �HQWODGHKDKQ� (QWO�I�
WXQJVKlKQH� :DVVHUDEVSHUUYHQWLOH EHLP $QVDXJHQ XQG 5�FNVFKODJYHQWLO EHLP (QWODGHQ I�U MHGH HLQ]HOQH 3XPSH� HOHNWUL�
VFKHU $QWULHE GHU 3XPSHQ� 'LH 3XPSHQ VLQG ��SROLJHU ]HQWULIXJDOHU 0RQREO|FNH�

PA 6FKZLQJXQJVGlPSIHU LQ *ORFNHQIRUP ]XU ,VROLHUXQJ GHU (LQKHLW DXI GHP 6W�W]IX� �LP 0RQ�
WDJHVDW] HQWKDOWHQ� XQG *ORFNH� EHVWHKHQG DXV YHU]LQNWHP (LVHQ XQG 1DWXUNDXWVFKXNPLVFKXQJ�

PCP 2EHUÀlFKHQODFNLHUXQJ GHV :lUPHWDXVFKHUV PLW HLQHP VFKZDU]HQ (S�
R[LGKDU]� ]XU *HZlKUOHLVWXQJ GHV 6FKXW]HV YRU DWPRVSKlULVFKHQ (LQÀ�VVHQ I�U $QODJHQ� GLH �EOLFKHUZHLVH LQ .�VWHQJHELH�
WHQ XQG ,QGXVWULHJHELHWHQ PLW PLWWOHUHQ 6FKDGVWRIINRQ]HQWUDWLRQHQ � ���� SSP � VRZLH LQ 6WDGWJHELHWHQ PLW JHULQJHP 9HU�
VFKPXW]XQJVJUDG � ���� XJ�P� � OLHJHQ� �9HUI�JEDU I�U 6WDQGDUG� XQG 1LHGULJWHPSHUDWXUYHUVLRQHQ DOV $OWHUQDWLYH ]X (&3�

PM )HGHUVFKZLQJXQJVGlPSIHU ]XU ,VROLHUXQJ GHU (LQKHLW DXI GHU $XÀDJHÀlFKH� EH�
VRQGHUV JHHLJQHW I�U GLH ,QVWDOODWLRQ GHU (LQKHLW LQ UDXHQ XQG DJJUHVVLYHQ 8PJHEXQJHQ �LP 0RQWDJHVDW] HQWKDOWHQ�� 6LH 
EHVWHKHQ DXV ]ZHL +DOWHN|USHUQ XQG HLQHU DXVUHLFKHQGHQ $Q]DKO YRQ KDUPRQLVFKHQ 6WDKOIHGHUQ�

PQ HUP|JOLFKW GLH $Q]HLJH GHU 7HPSHUDWXUSDUDPHWHU� GLH YRQ GHQ 6HQVRUHQ� GHQ GLJLWDOHQ $ODUPHLQJlQJHQ XQG 
GHQ $XVJlQJHQ HUIDVVW ZHUGHQ� $X�HUGHP HUP|JOLFKW VLH GDV IHUQJHVWHXHUWH (,1�$86�6FKDOWHQ GHV *HUlWV� GLH bQGHUXQJ 
XQG 3URJUDPPLHUXQJ GHU 3DUDPHWHU� GLH 6LJQDOLVLHUXQJ XQG $Q]HLJH GHU DNWXHOOHQ $ODUPH�

PW 6WDUWV\VWHP I�U 9HUGLFKWHU�7HLOEHWULHE� ZRGXUFK GHU YRQ MHGHP 9HUGLFKWHU 
DXIJHQRPPHQH (LQVFKDOWVWURP XP HWZD ��� UHGX]LHUW ZLUG�

QN
RA (OHNWULVFKHU :LGHUVWDQG� LQQHUKDOE GHV 9HUGDPSIHUV PLW )URVWVFKXW] XQG PLW HLQHP DX�

WRQRPHQ 7KHUPRVWDW DXVJHVWDWWHW� 
RD Druckseitiges Verdichter-Absperrventil
RF (OHNWULVFKH $QODJH� EHVWHKHQG DXV .RQGHQVDWRUHQ ]XU .RUUHNWXU GHV 

/HLVWXQJVIDNWRUV GHU 9HUGLFKWHUQ� GLH HLQHQ &RV¿�:HUW ���� JDUDQWLHUW XQG VRPLW GLH $XIQDKPH YRQ 1HW]EOLQGVWURP EHJUHQ]W�
RH Saugseitiges Verdichter-Absperrventil
RL (OHNWURPHFKDQLVFKH 6FKXW]HOHPHQWH� GLH DXI 9HUGLFKWHU�EHUODVWXQJ UHDJLHUHQ�
RM
RP GHU .RQGHQVDWLRQVZlUPH GXUFK *DV�:DVVHU�3ODWWHQZlUPHWDXVFKHU �(QWKLW]HU�� GLH MHZHLOV LQ 

5HLKH PLW GHQ 9HUGLFKWHUQ HLQJHEDXW VLQG� (V GLHQW ]XU SDUWLHOOHQ 5�FNJHZLQQXQJ GHU .RQGHQVDWLRQVZlUPH I�U GLH 3URGXN�
WLRQ YRQ %UDXFKZDUPZDVVHU�

RR %HVRQGHUH *HVWDOWXQJ YRQ .RQGHQVDWRUVFKODQJHQ DXV .XSIHUURKUHQ XQG .XSIHUODPHOOHQ �QXU I�U 
)UHH�&RROLQJ�9HUVLRQ HUKlOWOLFK�
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RV Strukturlackierung in beliebiger RAL-Farbe.
SPX
TDS Batterie mit doppelschichtiger Epoxydharzbehandlung GHV /DPHOOHQSDNHWV XQG GHU GD]XJHK|ULJHQ 9HUVFKDOXQJ� JHHLJ�

QHW I�U GHQ (LQVDW] LQ EHVRQGHUV NRUURVLYHQ ,QGXVWULHXPJHEXQJHQ RGHU LQ 8PJHEXQJHQ PLW VHKU KRKHP &KORULGDQWHLO �QXU 
I�U GLH 9HUVLRQ PLW )UHH�&RROLQJ HUKlOWOLFK��

TE (OHNWURQLVFKHV 7KHUPRVWDWYHQWLO ]XU 5HGX]LHUXQJ GHU 5HDNWLRQV]HLW GHV *HUlWV� %HVRQGHUV 
KLOIUHLFK EHL KlX¿JHQ bQGHUXQJHQ GHU .�KOODVW ]XU (UK|KXQJ GHU /HLVWXQJVIlKLJNHLW GHV *HUlWHV �LQ GHU 1LHGHUWHPSHUDWXU�
YHUVLRQ� LQ GHU *U|�H ���� XQG DE GHU *U|�H ���� EHUHLWV YRUKDQGHQ��

VB 'LH (LQKHLW LVW I�U GHQ %HWULHE PLW 9HUGDPSIHU�:DVVHUWHPSHUDWXUHQ XQWHU ��& NRQ]LSLHUW� 'HU 9HUGDPSIHU LVW 
PLW HLQHU ��PP ,VROLHUXQJ DXVJHVWDWWHW�

VMA
VSC PLW GLHVHU 2SWLRQ ZLUG HLQ )UHTXHQ]XPULFKWHU GHQ 9HUGLFKWHU UHJHOQ� �EHL � 9HUGLFKWHU 0DVFKLQHQ ZLUG 

HLQHU PLW ,QYHUWHU DXVJHVWDWWHW XQG EHL (LQKHLWHQ PLW � 9HUGLFKWHU ZHUGHQ � 9HUGLFKWHU PLW HLQHP )UHTXHQ]XPIRUPHU DXVJH�
VWDWWHW� 

VSP1
VSP1H
VSP2
VSP2H
XW Hiweb
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RAS MC VB Kp 521 591 721 871 1001 1402
kW ���� ���� ���� ���� ���� ����
kW ���� ���� ���� ���� ���� ����
A ���� ���� ���� ���� ���� ����
� ���� ���� ���� ���� ���� ����
� ���� ���� ���� ���� ���� ����

Q� � � � � � �
Q� � � � � � �

kg � � 8 8 8 ��
���� ���� ���� ���� ���� ����

kg ���� ���� ���� ���� ���� ���

Q� � � � � � �
m��K ����� ����� ����� ����� ����� �����
kW ��� ��� ��� ��� ��� ���
A ��� ��� ��� ��� ��� ����

Q� � � � � � �
m��K ��� ��� ��� ���� ���� ����
kPa �� �� �� �� �� ��

����� *DV 0 ����� *DV 0 �� 9LF �� 9LF �� 9LF ����� 9LF

kg ���� ���� ���� ���� ���� ����
kg ���� ���� ���� ���� ���� ����

mm ���� ���� ���� ���� ���� ����
mm ���� ���� ���� ���� ���� ����
mm ���� ���� ���� ���� ���� ����

G%�$� ���� ���� ���� ���� ���� ����
G%�$� ���� ���� ���� ���� ���� ����

9�SK�+] ���������1�3( ���������1�3( ���������1�3( ���������1�3( ���������1�3( ���������1�3(

3.4.1 RAS MC VB Kp

HANDBUCH

'LH WHFKQLVFKHQ 'DWHQ VLQG QLFKW YHUELQGOLFK XQG N|QQHQ VLFK RKQH 9RUDQN�QGLJXQJ lQGHUQ� 'DI�U VROOWHQ 6LH VLFK 
,00(5 DXI GDV 'DWHQEODWW EH]LHKHQ� GDV 6LH PLW GHP $QJHERW HUKDOWHQ KDEHQ�

3.4 Technische Daten

1RPLQDOH .lOWHOHLVWXQJ
*HVDPWOHLVWXQJVDXIQDKPH
1RPLQDOH /HLVWXQJVDXIQDKPH
EER
SEPR
.lOWHNUHLVOlXIH
9HUGLFKWHU
Kältemittel R290
.lOWHPLWWHOEHI�OOXQJ
*OREDOHQ 7UHLEKDXVSRWHQ]LDO �*:3� 
&2� bTXLYDOHQW

(1)

$Q]DKO
/XIWPHQJH JHVDPW
0RWRU /HLVWXQJVDXIQDKPH
0RWRU 6WURPDXIQDKPH
Verdampfer  (2)

$Q]DKO
Wassermenge
'UXFNYHUOXVW
'XUFKPHVVHU :DVVHUDQVFKO�VVH
Gewicht
7UDQVSRUWJHZLFKW
%HWULHEVJHZLFKW
Abmessungen
/lQJH
Breite  
+|KH
Schalldaten
6FKDOOOHLVWXQJVSHJHO ���

6FKDOOGUXFNSHJHO ���

Spannungsversorgung
9ROW�3KDVHQ�)UHTXHQ]

5HIHUHQ]GDWHQDXVOHJXQJ EHL IROJHQGHQ %HGLQJXQJHQ�
��� $X�HQOXIWWHPSHUDWXU ���&� 
��� 0HGLXP� :DVVHU � ��� (WK\OHQJO\NRO � 7HPSHUDWXU LQ�RXW� ������&
��� 6FKDOOOHLVWXQJVSHJHO JHPl� ,62 ,62 �����
��� 6FKDOOGUXFNSHJHO HUPLWWHOW LP )UHLIHOG LQ HLQHU 'LVWDQ] YRQ �� P� JHPl� ,62 �����

'LH LP 'DWHQEODWW DQJHJHEHQHQ 6(35�:HUWH EH]LHKHQ VLFK DXI 3UR]HVVN�KOHU PLW PLWWOHUHU 7HPSHUDWXU XQG VLQG JHPl� GHU HXURSlLVFKHQ 9HURUGQXQJ ��������� EHUHFKQHW�
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RAS MC Kp-MC VB Kp-F Kp / GPS Kp / PAS Kp

RAS MC VB Kp 1702 2102 2402 2902 3402 3702
kW ����� ����� ����� ����� ����� �����
kW ���� ���� ���� ���� ���� �����
A ���� ����� ����� ����� ����� �����
� ���� ���� ���� ���� ���� ����
� ���� ���� ���� ���� ���� ����

Q� � � � � � �
Q� � � � � � �

kg �� �� �� �� �� ��
���� ���� ���� ���� ���� ����

kg ��� ���� ���� ���� ���� ����

Q� � � � � 6 6
m��K ����� ����� ����� ����� ������ ������
kW ��� ��� ��� ��� ���� ����
A ���� ���� ���� ���� ���� ����

Q� � � � � � �
m��K ���� ���� ���� ���� ���� ����
kPa �� �� �� �� �� ��

����� 9LF �� 9LF �� 9LF �� 9LF �� 9LF �� 9LF

kg ���� ���� ���� ���� ���� ����
kg ���� ���� ���� ���� ���� ����

mm ���� ���� ���� ���� ���� ����
mm ���� ���� ���� ���� ���� ����
mm ���� ���� ���� ���� ���� ����

G%�$� ���� ���� ���� ���� ���� ����
G%�$� ���� ���� ���� ���� ���� ����

9�SK�+] ���������1�3( ���������1�3( ���������1�3( ���������1�3( ���������1�3( ���������1�3(

HANDBUCH

'LH WHFKQLVFKHQ 'DWHQ VLQG QLFKW YHUELQGOLFK XQG N|QQHQ VLFK RKQH 9RUDQN�QGLJXQJ lQGHUQ� 'DI�U VROOWHQ 6LH VLFK 
,00(5 DXI GDV 'DWHQEODWW EH]LHKHQ� GDV 6LH PLW GHP $QJHERW HUKDOWHQ KDEHQ�

1RPLQDOH .lOWHOHLVWXQJ
*HVDPWOHLVWXQJVDXIQDKPH
1RPLQDOH /HLVWXQJVDXIQDKPH
EER
SEPR
.lOWHNUHLVOlXIH
9HUGLFKWHU
Kältemittel R290
.lOWHPLWWHOEHI�OOXQJ
*OREDOHQ 7UHLEKDXVSRWHQ]LDO �*:3� 
&2� bTXLYDOHQW

(1)

$Q]DKO
/XIWPHQJH JHVDPW
0RWRU /HLVWXQJVDXIQDKPH
0RWRU 6WURPDXIQDKPH
Verdampfer  (2)

$Q]DKO
Wassermenge
'UXFNYHUOXVW
'XUFKPHVVHU :DVVHUDQVFKO�VVH
Gewicht
7UDQVSRUWJHZLFKW
%HWULHEVJHZLFKW
Abmessungen
/lQJH
Breite  
+|KH
Schalldaten
6FKDOOOHLVWXQJVSHJHO ���

6FKDOOGUXFNSHJHO ���

Spannungsversorgung
9ROW�3KDVHQ�)UHTXHQ]

5HIHUHQ]GDWHQDXVOHJXQJ EHL IROJHQGHQ %HGLQJXQJHQ�
��� $X�HQOXIWWHPSHUDWXU ���&� 
��� 0HGLXP� :DVVHU � 7HPSHUDWXU LQ�RXW� �����&�
��� 6FKDOOOHLVWXQJVSHJHO JHPl� ,62 ,62 �����
��� 6FKDOOGUXFNSHJHO HUPLWWHOW LP )UHLIHOG LQ HLQHU 'LVWDQ] YRQ �� P� JHPl� ,62 �����

'LH LP 'DWHQEODWW DQJHJHEHQHQ 6(35�:HUWH EH]LHKHQ VLFK DXI 3UR]HVVN�KOHU PLW PLWWOHUHU 7HPSHUDWXU XQG VLQG JHPl� GHU HXURSlLVFKHQ 9HURUGQXQJ ��������� EHUHFKQHW�
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RAS MC Kp-MC VB Kp-F Kp / GPS Kp / PAS Kp

RAS MC Kp 521 MC VS Kp 591 MC VS Kp 721 MC VS Kp 871 MC VS Kp 1001 MC VS Kp 1402 MC Kp
kW ���� ���� ���� ���� ����� �����
kW ���� ���� ���� ���� ���� ����
A ���� ���� ���� ���� ���� ����
� ���� ���� ���� ���� ���� ����
� ���� ���� ���� ���� ���� ����

Q� � � � � � �
Q� � � � � � �

kg � � 8 8 8 ��
���� ���� ���� ���� ���� ����

kg ���� ���� ���� ���� ���� ���

Q� � � � � � �
m��K ����� ����� ����� ����� ����� �����
kW ��� ��� ��� ��� ��� ���
A ��� ��� ��� ��� ��� ����

Q� � � � � � �
m��K ��� ���� ���� ���� ���� ����
kPa �� �� �� �� �� ��

����� *DV 0 ����� *DV 0 �� 9LF �� 9LF �� 9LF ����� 9LF

kg ���� ���� ���� ���� ���� ����
kg ���� ���� ���� ���� ���� ����

mm ���� ���� ���� ���� ���� ����
mm ���� ���� ���� ���� ���� ����
mm ���� ���� ���� ���� ���� ����

G%�$� ���� ���� ���� ���� ���� ����
G%�$� ���� ���� ���� ���� ���� ����

9�SK�+] ���������1�3( ���������1�3( ���������1�3( ���������1�3( ���������1�3( ���������1�3(

3.4.2 RAS MC Kp

HANDBUCH

'LH WHFKQLVFKHQ 'DWHQ VLQG QLFKW YHUELQGOLFK XQG N|QQHQ VLFK RKQH 9RUDQN�QGLJXQJ lQGHUQ� 'DI�U VROOWHQ 6LH VLFK 
,00(5 DXI GDV 'DWHQEODWW EH]LHKHQ� GDV 6LH PLW GHP $QJHERW HUKDOWHQ KDEHQ�

1RPLQDOH .lOWHOHLVWXQJ
*HVDPWOHLVWXQJVDXIQDKPH
1RPLQDOH /HLVWXQJVDXIQDKPH
EER
6((5 �(1������
.lOWHNUHLVOlXIH
9HUGLFKWHU
Kältemittel R290
.lOWHPLWWHOEHI�OOXQJ
*OREDOHQ 7UHLEKDXVSRWHQ]LDO �*:3� 
&2� bTXLYDOHQW

(1)

$Q]DKO
/XIWPHQJH JHVDPW
0RWRU /HLVWXQJVDXIQDKPH
0RWRU 6WURPDXIQDKPH
Verdampfer  (2)

$Q]DKO
Wassermenge
'UXFNYHUOXVW
'XUFKPHVVHU :DVVHUDQVFKO�VVH
Gewicht
7UDQVSRUWJHZLFKW
%HWULHEVJHZLFKW
Abmessungen
/lQJH
Breite  
+|KH
Schalldaten
6FKDOOOHLVWXQJVSHJHO ���

6FKDOOGUXFNSHJHO ���

Spannungsversorgung
9ROW�3KDVHQ�)UHTXHQ]

5HIHUHQ]GDWHQDXVOHJXQJ EHL IROJHQGHQ %HGLQJXQJHQ�
��� $X�HQOXIWWHPSHUDWXU ���&� 
��� 0HGLXP� :DVVHU � 7HPSHUDWXU LQ�RXW� �����&�
��� 6FKDOOOHLVWXQJVSHJHO JHPl� ,62 ,62 �����
��� 6FKDOOGUXFNSHJHO HUPLWWHOW LP )UHLIHOG LQ HLQHU 'LVWDQ] YRQ �� P� JHPl� ,62 �����
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RAS MC Kp-MC VB Kp-F Kp / GPS Kp / PAS Kp

RAS MC Kp 1702 MC Kp 2102 MC Kp 2402 MC Kp 2902 MC Kp 3402 MC Kp
kW ����� ����� ����� ����� �����
kW ���� ���� ���� ���� �����
A ����� ����� ����� ����� �����
� ���� ���� ���� ���� ����
� ���� ���� ���� ���� ����

Q� � � � � �
Q� � � � � �

kg �� �� �� �� ��
���� ���� ���� ���� ����

kg ��� ���� ���� ���� ����

Q� � � � � 6
m��K ����� ����� ����� ����� ������
kW ��� ��� ��� ��� ����
A ���� ���� ���� ���� ����

Q� � � � � �
m��K ���� ���� ���� ���� ����
kPa �� �� �� �� ��

����� 9LF �� 9LF �� 9LF �� 9LF �� 9LF

kg ���� ���� ���� ���� ����
kg ���� ���� ���� ���� ����

mm ���� ���� ���� ���� ����
mm ���� ���� ���� ���� ����
mm ���� ���� ���� ���� ����

G%�$� ���� ���� ���� ���� ����
G%�$� ���� ���� ���� ���� ����

9�SK�+] ���������1�3( ���������1�3( ���������1�3( ���������1�3( ���������1�3(

HANDBUCH

'LH WHFKQLVFKHQ 'DWHQ VLQG QLFKW YHUELQGOLFK XQG N|QQHQ VLFK RKQH 9RUDQN�QGLJXQJ lQGHUQ� 'DI�U VROOWHQ 6LH VLFK 
,00(5 DXI GDV 'DWHQEODWW EH]LHKHQ� GDV 6LH PLW GHP $QJHERW HUKDOWHQ KDEHQ�

1RPLQDOH .lOWHOHLVWXQJ
*HVDPWOHLVWXQJVDXIQDKPH
1RPLQDOH /HLVWXQJVDXIQDKPH
EER
6((5 �(1������
.lOWHNUHLVOlXIH
9HUGLFKWHU
Kältemittel R290
.lOWHPLWWHOEHI�OOXQJ
*OREDOHQ 7UHLEKDXVSRWHQ]LDO �*:3� 
&2� bTXLYDOHQW

(1)

$Q]DKO
/XIWPHQJH JHVDPW
0RWRU /HLVWXQJVDXIQDKPH
0RWRU 6WURPDXIQDKPH
Verdampfer  (2)

$Q]DKO
Wassermenge
'UXFNYHUOXVW
'XUFKPHVVHU :DVVHUDQVFKO�VVH
Gewicht
7UDQVSRUWJHZLFKW
%HWULHEVJHZLFKW
Abmessungen
/lQJH
Breite  
+|KH
Schalldaten
6FKDOOOHLVWXQJVSHJHO ���

6FKDOOGUXFNSHJHO ���

Spannungsversorgung
9ROW�3KDVHQ�)UHTXHQ]

5HIHUHQ]GDWHQDXVOHJXQJ EHL IROJHQGHQ %HGLQJXQJHQ�
��� $X�HQOXIWWHPSHUDWXU ���&� 
��� 0HGLXP� :DVVHU � 7HPSHUDWXU LQ�RXW� �����&�
��� 6FKDOOOHLVWXQJVSHJHO JHPl� ,62 ,62 �����
��� 6FKDOOGUXFNSHJHO HUPLWWHOW LP )UHLIHOG LQ HLQHU 'LVWDQ] YRQ �� P� JHPl� ,62 �����
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RAS MC Kp-MC VB Kp-F Kp / GPS Kp / PAS Kp

RAS F Kp 521 591 721 871 1001 1402
kW ���� ���� ���� ���� ����� �����
kW ���� ���� ���� ���� ���� ����
A ���� ���� ���� ���� ���� ����
� ���� ���� ���� ���� ���� ����
� ���� ���� ���� ���� ���� ����

Q� � � � � � �
Q� � � � � � �

kg � 6 7 7 �� ��
���� ���� ���� ���� ���� ����

kg ���� ���� ���� ���� ���� ����

Q� � � � � � �
m��K ����� ����� ����� ����� ����� �����
kW ��� ��� ��� ��� ��� ���
A ��� ��� ��� ���� ���� ����

Q� � � � � � �
m��K ��� ���� ���� ���� ���� ����
kPa �� �� �� �� �� ��

���� *DV ���� *DV ���� *DV ���� *DV ����� *DV �[ ���� *DV

kW ���� ���� ���� ���� ���� ����
m��K ��� ���� ���� ���� ���� ����
kPa �� �� �� �� �� ��

kg ���� ���� ���� ���� ���� ����
kg ���� ���� ���� ���� ���� ����

mm ���� ���� ���� ���� ���� ����
mm ���� ���� ���� ���� ���� ����
mm ���� ���� ���� ���� ���� ����

G%�$� ���� ���� ���� ���� ���� ����
G%�$� ���� ���� ���� ���� ���� ����

9�SK�+] ���������1�3( ���������1�3( ���������1�3( ���������1�3( ���������1�3( ���������1�3(

3.4.3 RAS F Kp

HANDBUCH

'LH WHFKQLVFKHQ 'DWHQ VLQG QLFKW YHUELQGOLFK XQG N|QQHQ VLFK RKQH 9RUDQN�QGLJXQJ lQGHUQ� 'DI�U VROOWHQ 6LH VLFK 
,00(5 DXI GDV 'DWHQEODWW EH]LHKHQ� GDV 6LH PLW GHP $QJHERW HUKDOWHQ KDEHQ�

1RPLQDOH .lOWHOHLVWXQJ
*HVDPWOHLVWXQJVDXIQDKPH
1RPLQDOH /HLVWXQJVDXIQDKPH
EER
6(35 �(1������
.lOWHNUHLVOlXIH
9HUGLFKWHU
Kältemittel R290
.lOWHPLWWHOEHI�OOXQJ
*OREDOHQ 7UHLEKDXVSRWHQ]LDO �*:3� 
&2� bTXLYDOHQW

(1)

$Q]DKO
/XIWPHQJH JHVDPW
0RWRU /HLVWXQJVDXIQDKPH
0RWRU 6WURPDXIQDKPH
Verdampfer  (2)

$Q]DKO
Wassermenge
'UXFNYHUOXVW
'XUFKPHVVHU :DVVHUDQVFKO�VVH
Free cooling (5)

/HLVWXQJ )UHH� &RROLQJ
Wassermenge
'UXFNYHUOXVW
Gewicht
7UDQVSRUWJHZLFKW
%HWULHEVJHZLFKW
Abmessungen
/lQJH
Breite  
+|KH
Schalldaten
6FKDOOOHLVWXQJVSHJHO ���

6FKDOOGUXFNSHJHO ���

Spannungsversorgung
9ROW�3KDVHQ�)UHTXHQ]

5HIHUHQ]GDWHQDXVOHJXQJ EHL IROJHQGHQ %HGLQJXQJHQ�
��� $X�HQOXIWWHPSHUDWXU ���&� 
��� 0HGLXP� :DVVHU � 7HPSHUDWXU LQ�RXW� �����&�
��� 6FKDOOOHLVWXQJVSHJHO JHPl� ,62 ,62 �����
��� 6FKDOOGUXFNSHJHO HUPLWWHOW LP )UHLIHOG LQ HLQHU 'LVWDQ] YRQ �� P� JHPl� ,62 �����
��� )UHLH .�KOXQJ� /XIW ��& � )O�VVLJNHLW ���& �:DVVHU ���� (WK\OHQJO\NRO� EHL 1HQQGXUFKÀXVV
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RAS MC Kp-MC VB Kp-F Kp / GPS Kp / PAS Kp

RAS F Kp 1702 2102 2402 2902 3402
kW ����� ����� ����� ����� �����
kW ���� ���� ���� ���� �����
A ����� ����� ����� ����� �����
� ���� ���� ���� ���� ����
� ���� ���� ���� ���� ����

Q� � � � � �
Q� � � � � �

kg �� �� �� �� ��
���� ���� ���� ���� ����

kg ��� ���� ���� ���� ����

Q� � � � � �
m��K ����� ����� ������ ����� �����
kW ��� ��� ��� ��� ���
A ���� ���� ���� ���� ����

Q� � � � � �
m��K ���� ���� ���� ���� ����
kPa �� �� �� �� ��

�[ ���� *DV �[ ���� *DV �[ ����� *DV �[ ����� *DV �[ ����� *DV

kW ����� ���� ����� ����� �����
m��K ���� ���� ���� ���� ����
kPa 69 �� �� �� ��

kg ���� ���� ���� ���� ����
kg ���� ���� ���� ���� ����

mm ���� ���� ���� ���� ����
mm ���� ���� ���� ���� ����
mm ���� ���� ���� ���� ����

G%�$� ���� ���� ���� ���� ����
G%�$� ���� ���� ���� ���� ����

9�SK�+] ���������1�3( ���������1�3( ���������1�3( ���������1�3( ���������1�3(

HANDBUCH

'LH WHFKQLVFKHQ 'DWHQ VLQG QLFKW YHUELQGOLFK XQG N|QQHQ VLFK RKQH 9RUDQN�QGLJXQJ lQGHUQ� 'DI�U VROOWHQ 6LH VLFK 
,00(5 DXI GDV 'DWHQEODWW EH]LHKHQ� GDV 6LH PLW GHP $QJHERW HUKDOWHQ KDEHQ�

1RPLQDOH .lOWHOHLVWXQJ
*HVDPWOHLVWXQJVDXIQDKPH
1RPLQDOH /HLVWXQJVDXIQDKPH
EER
6(35 �(1������
.lOWHNUHLVOlXIH
9HUGLFKWHU
Kältemittel R290
.lOWHPLWWHOEHI�OOXQJ
*OREDOHQ 7UHLEKDXVSRWHQ]LDO �*:3� 
&2� bTXLYDOHQW

(1)

$Q]DKO
/XIWPHQJH JHVDPW
0RWRU /HLVWXQJVDXIQDKPH
0RWRU 6WURPDXIQDKPH
Verdampfer  (2)

$Q]DKO
Wassermenge
'UXFNYHUOXVW
'XUFKPHVVHU :DVVHUDQVFKO�VVH
Free cooling (5)

/HLVWXQJ )UHH� &RROLQJ
Wassermenge
'UXFNYHUOXVW
Gewicht
7UDQVSRUWJHZLFKW
%HWULHEVJHZLFKW
Abmessungen
/lQJH
Breite  
+|KH
Schalldaten
6FKDOOOHLVWXQJVSHJHO ���

6FKDOOGUXFNSHJHO ���

Spannungsversorgung
9ROW�3KDVHQ�)UHTXHQ]

5HIHUHQ]GDWHQDXVOHJXQJ EHL IROJHQGHQ %HGLQJXQJHQ�
��� $X�HQOXIWWHPSHUDWXU ���&� 
��� 0HGLXP� :DVVHU � 7HPSHUDWXU LQ�RXW� �����&�
��� 6FKDOOOHLVWXQJVSHJHO JHPl� ,62 ,62 �����
��� 6FKDOOGUXFNSHJHO HUPLWWHOW LP )UHLIHOG LQ HLQHU 'LVWDQ] YRQ �� P� JHPl� ,62 �����
��� )UHLH .�KOXQJ� /XIW ��& � )O�VVLJNHLW ���& �:DVVHU ���� (WK\OHQJO\NRO� EHL 1HQQGXUFKÀXVV
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RAS MC Kp-MC VB Kp-F Kp / GPS Kp / PAS Kp

PAS Kp 451 521 651 731 881 1001 1201
kW ���� ���� ���� ���� ���� ���� �����
kW ���� ���� ���� ���� ���� ���� ����
A ���� ���� ���� ���� ���� ���� ����
� ���� ���� ���� ���� ���� ���� ����

Q� � � � � � � �
Q� � � � � � � �

kg ��� ��� ��� ��� ���� ���� ����
���� ���� ���� ���� ���� ���� ����

kg ���� ���� ���� ���� ��� ���� ����

Q� � � � � � � �
m��K ����� ����� ����� ����� ����� ����� �����
kW ��� ��� ��� ��� ��� ��� ���
A ��� ��� ��� ��� ��� ��� ���

Q� � � � � � � �
m��K ��� ��� ��� ���� ���� ���� ����
kPa �� �� �� �� �� �� ��

����� *DV 0 ����� *DV 0 ����� *DV 0 ����� *DV 0 �� 9LF �� 9LF �� 9LF

kW ���� ���� ���� ���� ���� ����� �����
kW ���� ���� ���� ���� ���� ���� ����
A ���� ���� ���� ���� ���� ���� ����
� ���� ���� ���� ���� ���� ���� ����
� ���� ���� ���� ���� ���� ���� ����

kg ��� ��� ���� ���� ���� ���� ����
kg ��� ��� ���� ���� ���� ���� ����

mm ���� ���� ���� ���� ���� ���� ����
mm ���� ���� ���� ���� ���� ���� ����
mm ���� ���� ���� ���� ���� ���� ����

G%�$� ���� ���� ���� ���� ���� ���� ����
G%�$� ���� ���� ���� ���� ���� ���� ����

9�SK�+] ���������1�3(

3.4.4 PAS Kp

HANDBUCH

'LH WHFKQLVFKHQ 'DWHQ VLQG QLFKW YHUELQGOLFK XQG N|QQHQ VLFK RKQH 9RUDQN�QGLJXQJ lQGHUQ� 'DI�U VROOWHQ 6LH VLFK 
,00(5 DXI GDV 'DWHQEODWW EH]LHKHQ� GDV 6LH PLW GHP $QJHERW HUKDOWHQ KDEHQ�

1RPLQDOH .lOWHOHLVWXQJ
*HVDPWOHLVWXQJVDXIQDKPH
1RPLQDOH /HLVWXQJVDXIQDKPH
EER
.lOWHNUHLVOlXIH
9HUGLFKWHU
Kältemittel R290
.lOWHPLWWHOEHI�OOXQJ
*OREDOHQ 7UHLEKDXVSRWHQ]LDO �*:3� 
&2� bTXLYDOHQW

(1)

$Q]DKO
/XIWPHQJH JHVDPW
0RWRU /HLVWXQJVDXIQDKPH
0RWRU 6WURPDXIQDKPH
Verdampfer  (2)

$Q]DKO
Wassermenge
'UXFNYHUOXVW
'XUFKPHVVHU :DVVHUDQVFKO�VVH
Wärmepumpen-Betrieb (3)

1RPLQDOH +HL]OHLVWXQJ
*HVDPWOHLVWXQJVDXIQDKPH
1RPLQDOH /HLVWXQJVDXIQDKPH
6&23
&23
Gewicht
7UDQVSRUWJHZLFKW
%HWULHEVJHZLFKW
Abmessungen
/lQJH
Breite  
+|KH
Schalldaten
6FKDOOOHLVWXQJVSHJHO ���

6FKDOOGUXFNSHJHO ���

Spannungsversorgung
9ROW�3KDVHQ�)UHTXHQ]

5HIHUHQ]GDWHQDXVOHJXQJ EHL IROJHQGHQ %HGLQJXQJHQ�
��� $X�HQOXIWWHPSHUDWXU ���&� 
��� 0HGLXP� :DVVHU � 7HPSHUDWXU LQ�RXW� �����&�
��� $X�HQOXIWWHPSHUDWXU ��&� /XIWIHXFKWLJNHLW ���� :DVVHUWHPSHUDWXU ������&� 
��� 6FKDOOOHLVWXQJVSHJHO JHPl� ,62 ,62 �����
��� 6FKDOOGUXFNSHJHO HUPLWWHOW LP )UHLIHOG LQ HLQHU 'LVWDQ] YRQ �� P� JHPl� ,62 �����
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RAS MC Kp-MC VB Kp-F Kp / GPS Kp / PAS Kp

PAS Kp 1502 1702 2102 2502 2902 3402
kW ����� ����� ����� ����� ����� �����
kW ���� ���� ���� ���� ���� ����
A ���� ���� ����� ����� ����� �����
� ���� ���� ���� ���� ���� ����

Q� � � � � � �
Q� � � � � � �

kg ���� ���� ���� ���� ���� ����
���� ���� ���� ���� ���� ����

kg ���� ���� ���� ���� ��� ����

Q� � � � � � �
m��K ����� ����� ����� ����� ����� �����
kW ��� ��� ��� ��� ��� ����
A ���� ���� ���� ���� ���� ����

Q� � � � � � �
m��K ���� ���� ���� ���� ���� ����
kPa �� �� �� �� �� ��

�� 9LF �� 9LF �� 9LF �� 9LF �� 9LF �� 9LF

kW ����� ����� ����� ����� ����� �����
kW ���� ���� ���� ���� ���� ����
A ���� ���� ����� ����� ����� �����
� ���� ���� ���� ���� ���� ����
� ���� ���� ���� ���� ���� ����

kg ���� ���� ���� ���� ���� ����
kg ���� ���� ���� ���� ���� ����

mm ���� ���� ���� ���� ���� ����
mm ���� ���� ���� ���� ���� ����
mm ���� ���� ���� ���� ���� ����

G%�$� ���� ���� ���� ���� ���� ����
G%�$� ���� ���� ���� ���� ���� ����

���������1�3(

HANDBUCH

'LH WHFKQLVFKHQ 'DWHQ VLQG QLFKW YHUELQGOLFK XQG N|QQHQ VLFK RKQH 9RUDQN�QGLJXQJ lQGHUQ� 'DI�U VROOWHQ 6LH VLFK 
,00(5 DXI GDV 'DWHQEODWW EH]LHKHQ� GDV 6LH PLW GHP $QJHERW HUKDOWHQ KDEHQ�

1RPLQDOH .lOWHOHLVWXQJ
*HVDPWOHLVWXQJVDXIQDKPH
1RPLQDOH /HLVWXQJVDXIQDKPH
EER
.lOWHNUHLVOlXIH
9HUGLFKWHU
Kältemittel R290
.lOWHPLWWHOEHI�OOXQJ
*OREDOHQ 7UHLEKDXVSRWHQ]LDO �*:3� 
&2� bTXLYDOHQW

(1)

$Q]DKO
/XIWPHQJH JHVDPW
0RWRU /HLVWXQJVDXIQDKPH
0RWRU 6WURPDXIQDKPH
Verdampfer  (2)

$Q]DKO
Wassermenge
'UXFNYHUOXVW
'XUFKPHVVHU :DVVHUDQVFKO�VVH
Wärmepumpen-Betrieb (3)

1RPLQDOH +HL]OHLVWXQJ
*HVDPWOHLVWXQJVDXIQDKPH
1RPLQDOH /HLVWXQJVDXIQDKPH
6&23
&23
Gewicht
7UDQVSRUWJHZLFKW
%HWULHEVJHZLFKW
Abmessungen
/lQJH
Breite  
+|KH
Schalldaten
6FKDOOOHLVWXQJVSHJHO ���

6FKDOOGUXFNSHJHO ���

Spannungsversorgung
9ROW�3KDVHQ�)UHTXHQ]

5HIHUHQ]GDWHQDXVOHJXQJ EHL IROJHQGHQ %HGLQJXQJHQ�
��� $X�HQOXIWWHPSHUDWXU ���&� 
��� 0HGLXP� :DVVHU � 7HPSHUDWXU LQ�RXW� �����&�
��� $X�HQOXIWWHPSHUDWXU ��&� /XIWIHXFKWLJNHLW ���� :DVVHUWHPSHUDWXU ������&� 
��� 6FKDOOOHLVWXQJVSHJHO JHPl� ,62 ,62 �����
��� 6FKDOOGUXFNSHJHO HUPLWWHOW LP )UHLIHOG LQ HLQHU 'LVWDQ] YRQ �� P� JHPl� ,62 �����
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RAS MC Kp-MC VB Kp-F Kp / GPS Kp / PAS Kp

GPS Kp 491 581 751 891 1051 1252

kW ���� ���� ���� ���� ����� �����
kW ���� ���� ���� ���� ���� ����

A ���� ���� ���� ���� ���� ����
� ��� ��� ��� ��� ��� ���

PF�K ��� ��� ���� ���� ���� ����
kPa ���� ���� ���� ���� ���� ����

kW ���� ���� ���� ����� ����� �����
kW ���� ���� ���� ���� ���� ����
A ���� ���� ���� ���� ���� ����
� ��� ��� ��� ��� ��� ���

PF�K ���� ���� ���� ���� ���� ����
kPa ���� ���� ���� ���� ���� ����

kW ���� ���� ���� ���� ����� �����
kW ���� ���� ���� ����� ����� �����
kW ���� ���� ���� ���� ���� ����

� ��� ��� ��� ��� ��� ���
PF�K ���� ���� ���� ���� ���� ����
kPa ���� ���� ���� ���� ���� ����
PF�K ��� ���� ���� ���� ���� ����
kPa ���� ���� ���� ���� ���� ����

����� *DV 0 ����� *DV 0 �� 9LF �� 9LF �� 9LF ����� 9LF
�� 9LF �� 9LF ����� 9LF ����� 9LF ����� 9LF ����� 9LF

Q� � � � � � �
Q� � � � � � �

kg ��� ��� ��� ���� ���� ����
���� ���� ���� ���� ���� ����

kg ���� ���� ���� ���� ���� ����

Q� � � � � � �
PF�K ����� ����� ����� ����� ����� �����
kW ��� ��� ��� ��� ��� ���
A ��� ��� ��� ��� ��� ���

kg ���� ���� ���� ���� ���� ����
kg ���� ���� ���� ���� ���� ����

mm ���� ���� ���� ���� ���� ����
mm ���� ���� ���� ���� ���� ����
mm ���� ���� ���� ���� ���� ����

�� 89 �� �� �� ��
�� �� �� �� �� ��

9�SK�+] ������1��� ������1��� ������1��� ������1��� ������1��� ������1���
A �� �� �� 69 �� ���
A ��� ��� ��� ��� ��� ���

3.4.5 GPS Kp

HANDBUCH

'LH WHFKQLVFKHQ 'DWHQ VLQG QLFKW YHUELQGOLFK XQG N|QQHQ VLFK RKQH 9RUDQN�QGLJXQJ lQGHUQ� 'DI�U VROOWHQ 6LH VLFK 
,00(5 DXI GDV 'DWHQEODWW EH]LHKHQ� GDV 6LH PLW GHP $QJHERW HUKDOWHQ KDEHQ�

Kälteleistung (1)

1RPLQDOH .lOWHOHLVWXQJ
*HVDPWOHLVWXQJVDXIQDKPH
1RPLQDOH /HLVWXQJVDXIQDKPH
EER
Wassermenge
'UXFNYHUOXVW
Heizleistung (2)

+HL]OHLVWXQJ
*HVDPWOHLVWXQJVDXIQDKPH
1RPLQDOH /HLVWXQJVDXIQDKPH
&23
Wassermenge
'UXFNYHUOXVW

(3)

1RPLQDOH .lOWHOHLVWXQJ
+HL]OHLVWXQJ
*HVDPWOHLVWXQJVDXIQDKPH
7(5
Wassermenge
'UXFNYHUOXVW
Wassermenge
'UXFNYHUOXVW
'XUFKPHVVHU .DOWZDVVHUDQVFKOXVV
'XUFKPHVVHU :DUPZDVVHUDQVFKOXVVHV
.lOWHNUHLVOlXIH
9HUGLFKWHU
Kältemittel R290
.lOWHPLWWHOEHI�OOXQJ
*OREDOHQ 7UHLEKDXVSRWHQ]LDO �*:3� 
&2� bTXLYDOHQW

(4)

$Q]DKO
/XIWPHQJH JHVDPW
0RWRU /HLVWXQJVDXIQDKPH
0RWRU 6WURPDXIQDKPH
Gewicht
7UDQVSRUWJHZLFKW
%HWULHEVJHZLFKW
Abmessungen
/lQJH
Breite  
+|KH
Schalldaten
6FKDOOOHLVWXQJVSHJHO ���

6FKDOOGUXFNSHJHO ���

Spannungsversorgung
9ROW�3KDVHQ�)UHTXHQ]
0D[� 6WURPDXIQDKPH
0D[� $QODXIVWURP

5HIHUHQ]GDWHQDXVOHJXQJ EHL IROJHQGHQ %HGLQJXQJHQ�
��� 0HGLXP� :DVVHU � 7HPSHUDWXU LQ�RXW� �����& � $X�HQOXIWWHPSHUDWXU ���&� 
��� 0HGLXP� :DVVHU � 7HPSHUDWXU LQ�RXW� ������& � $X�HQOXIWWHPSHUDWXU ��&����85 �
��� 0HGLXP� :DVVHU � 7HPSHUDWXU LQ�RXW� �����& � 7HPSHUDWXU LQ�RXW� ������&
��� $X�HQOXIWWHPSHUDWXU ���&� 
��� 6FKDOOOHLVWXQJVSHJHO JHPl� ,62 ,62 �����
��� 6FKDOOGUXFNSHJHO HUPLWWHOW LP )UHLIHOG LQ HLQHU 'LVWDQ] YRQ �� P� JHPl� ,62 �����
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RAS MC Kp-MC VB Kp-F Kp / GPS Kp / PAS Kp

GPS Kp 1452 1752 2052 2552 2852

kW ����� ����� ����� ����� �����
kW ���� ���� ���� ���� ����

A ���� ����� ����� ����� �����
� ��� ��� ��� ��� ���

PF�K ���� ���� ���� ���� ����
kPa ���� ���� ���� ���� ����

kW ����� ����� ����� ����� �����
kW ���� ���� ���� ���� ����
A ���� ���� ����� ����� �����
� ��� ��� ��� ��� ���

PF�K ���� ���� ���� ���� ����
kPa ���� ���� ���� ���� ����

kW ����� ����� ����� ����� �����
kW ����� ����� ����� ����� �����
kW ���� ���� ���� ���� ����

� ��� ��� ��� ��� ���
PF�K ���� ���� ���� ���� ����
kPa ���� ���� ���� ���� ����
PF�K ���� ���� ���� ���� ����
kPa ���� ���� ���� ���� ����

����� 9LF �� 9LF �� 9LF �� 9LF �� 9LF
����� 9LF �� 9LF �� 9LF �� 9LF �� 9LF

Q� � � � � �
Q� � � � � �

kg ���� ���� ���� ���� ����
���� ���� ���� ���� ����

kg ���� ���� ���� ���� ����

Q� � � � � �
PF�K ����� ����� ����� ������ ������
kW ��� ��� ��� ��� ���
A ��� ���� ���� ���� ����

kg ���� ���� ���� ���� ����
kg ���� ���� ���� ���� ����

mm ���� ���� ���� ���� ����
mm ���� ���� ���� ���� ����
mm ���� ���� ���� ���� ����

�� �� �� 98 98
�� �� �� 66 ��

9�SK�+] ������1��� ������1��� ������1��� ������1��� ������1���
A ��� ��� ��� ��� ���
A ��� ��� ��� ��� 677

HANDBUCH

'LH WHFKQLVFKHQ 'DWHQ VLQG QLFKW YHUELQGOLFK XQG N|QQHQ VLFK RKQH 9RUDQN�QGLJXQJ lQGHUQ� 'DI�U VROOWHQ 6LH VLFK 
,00(5 DXI GDV 'DWHQEODWW EH]LHKHQ� GDV 6LH PLW GHP $QJHERW HUKDOWHQ KDEHQ�

Kälteleistung (1)

1RPLQDOH .lOWHOHLVWXQJ
*HVDPWOHLVWXQJVDXIQDKPH
1RPLQDOH /HLVWXQJVDXIQDKPH
EER
Wassermenge
'UXFNYHUOXVW
Heizleistung (2)

+HL]OHLVWXQJ
*HVDPWOHLVWXQJVDXIQDKPH
1RPLQDOH /HLVWXQJVDXIQDKPH
&23
Wassermenge
'UXFNYHUOXVW

(3)

1RPLQDOH .lOWHOHLVWXQJ
+HL]OHLVWXQJ
*HVDPWOHLVWXQJVDXIQDKPH
7(5
Wassermenge
'UXFNYHUOXVW
Wassermenge
'UXFNYHUOXVW
'XUFKPHVVHU .DOWZDVVHUDQVFKOXVV
'XUFKPHVVHU :DUPZDVVHUDQVFKOXVVHV
.lOWHNUHLVOlXIH
9HUGLFKWHU
Kältemittel R290
.lOWHPLWWHOEHI�OOXQJ
*OREDOHQ 7UHLEKDXVSRWHQ]LDO �*:3� 
&2� bTXLYDOHQW

(4)

$Q]DKO
/XIWPHQJH JHVDPW
0RWRU /HLVWXQJVDXIQDKPH
0RWRU 6WURPDXIQDKPH
Gewicht
7UDQVSRUWJHZLFKW
%HWULHEVJHZLFKW
Abmessungen
/lQJH
Breite  
+|KH
Schalldaten
6FKDOOOHLVWXQJVSHJHO ���

6FKDOOGUXFNSHJHO ���

Spannungsversorgung
9ROW�3KDVHQ�)UHTXHQ]
0D[� 6WURPDXIQDKPH
0D[� $QODXIVWURP

5HIHUHQ]GDWHQDXVOHJXQJ EHL IROJHQGHQ %HGLQJXQJHQ�
��� 0HGLXP� :DVVHU � 7HPSHUDWXU LQ�RXW� �����& � $X�HQOXIWWHPSHUDWXU ���&� 
��� 0HGLXP� :DVVHU � 7HPSHUDWXU LQ�RXW� ������& � $X�HQOXIWWHPSHUDWXU ��&����85 �
��� 0HGLXP� :DVVHU � 7HPSHUDWXU LQ�RXW� �����& � 7HPSHUDWXU LQ�RXW� ������&
��� $X�HQOXIWWHPSHUDWXU ���&� 
��� 6FKDOOOHLVWXQJVSHJHO JHPl� ,62 ,62 �����
��� 6FKDOOGUXFNSHJHO HUPLWWHOW LP )UHLIHOG LQ HLQHU 'LVWDQ] YRQ �� P� JHPl� ,62 �����
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RAS MC Kp-MC VB Kp-F Kp / GPS Kp / PAS Kp
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HANDBUCH

'LH QRPLQDOH :DVVHUGXUFKÀXVVPHQJH EH]LHKW VLFK DXI HLQH 7HPSHUDWXUGLIIHUHQ] YRQ �. ]ZLVFKHQ GHP (LQ� XQG $XVJDQJ GHV %HQXW]HUWDXVFKHUV� 
'LH PD[LPDO ]XOlVVLJH 'XUFKÀXVVUDWH EHWUlJW HLQH 7HPSHUDWXUGLIIHUHQ] YRQ �.� +|KHUH :HUWH N|QQHQ ]X HLQHP ]X KRKHQ 'UXFNDEIDOO I�KUHQ� 'LH 
PLQLPDO ]XOlVVLJH :DVVHUGXUFKÀXVVUDWH EHWUlJW HLQH 7HPSHUDWXUGLIIHUHQ] YRQ �.� (LQH XQ]XUHLFKHQGH :DVVHUGXUFKÀXVVPHQJH NDQQ ]X DQRUPD�
OHQ 7HPSHUDWXUHQ LP .�KONUHLVODXI I�KUHQ� ,Q GLHVHP )DOO JUHLIHQ GLH 6LFKHUKHLWVHLQULFKWXQJHQ HLQ XQG GLH $QODJH ZLUG DEJHVFKDOWHW�

3.5 Einsatzgrenzen

$X�HQOXIWWHPSHUDWXU ��&� $X�HQOXIWWHPSHUDWXU ��&�

(U
]H

XJ
WH 

:
DV

VH
UWH
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HU

DWX
U �

�&
�

(U
]H

XJ
WH 

:
DV

VH
UWH

PS
HU

DWX
U �

�&
�

.�KOXQJ Heizung

'LH (LQKHLWHQ VLQG JHPl� GHQ LQ GHU (XURSlLVFKHQ *HPHLQVFKDIW JHOWHQGHQ WHFKQLVFKHQ 1RUPHQ XQG 6LFKHUKHLWVYRU�
VFKULIWHQ JHEDXW� 'LH *HUlWH VLQG DXVVFKOLH�OLFK ]XP .�KOHQ XQG�RGHU (UZlUPHQ YRQ )O�VVLJNHLWVO|VXQJHQ EH�
VWLPPW XQG P�VVHQ VLH HQWVSUHFKHQG LKUHU $XVI�KUXQJ �QXU .�KOHQ� :lUPHSXPSH RGHU 0HKU]ZHFNJHUlW� XQG LKUHQ 
/HLVWXQJVPHUNPDOHQ I�U GLHVH 9HUZHQGXQJ YRUJHVHKHQ VHLQ� -HJOLFKH YHUWUDJOLFKH XQG DX�HUYHUWUDJOLFKH +DIWXQJ 
GHV 8QWHUQHKPHQV I�U 6FKlGHQ DQ 3HUVRQHQ� 7LHUHQ RGHU 6DFKHQ� GLH GXUFK ,QVWDOODWLRQV�� (LQVWHOOXQJV� XQG :DU�
WXQJVIHKOHU RGHU XQVDFKJHPl�H 9HUZHQGXQJ YHUXUVDFKW ZXUGHQ� LVW DXVJHVFKORVVHQ� -HJOLFKH QLFKW DXVGU�FNOLFK 
LQ GLHVHP +DQGEXFK JHQDQQWH 9HUZHQGXQJ LVW QLFKW JHVWDWWHW�

%HL 7lWLJNHLWHQ� GLH DX�HUKDOE GLHVHU *UXQGZHUWH OLHJHQ� ZHQGHQ 6LH VLFK ELWWH DQ GDV 8QWHUQHKPHQ�

6ROOWH GLH (LQKHLW LQ EHVRQGHUV ZLQGUHLFKHQ *HELHWHQ LQVWDOOLHUW ZHUGHQ� P�VVHQ :LQGVFKXW]EDUULHUHQ HLQJHVHW]W 
ZHUGHQ� XP %HWULHEVVW|UXQJHQ ]X YHUPHLGHQ� :LU HPSIHKOHQ GLH $QEULQJXQJ GHU %DUULHUHQ� ZHQQ GLH :LQGJH�
VFKZLQGLJNHLW K|KHU DOV ��� P�V OLHJW�

'LH *HUlWH VLQG LQ LKUHU 6WDQGDUGNRQ¿JXUDWLRQ QLFKW I�U ,QVWDOODWLRQHQ LQ HLQHU 6DO]ZDVVHUXPJHEXQJ JHHLJQHW�

6ROOWH GHU (LQVDW] GHU 6WDQGDUGYHUVLRQ LP .�KOEHWULHE PLW $X�HQWHPSHUDWXUHQ XQWHU ���& HUIRUGHUOLFK VHLQ� PXVV 
PLQGHVWHQV HLQH PRGXODUH 5HJHOXQJ GHV .RQGHQVDWLRQVGUXFNV YRUJHQRPPHQ ZHUGHQ� 'LHV LVW PLW +LOIH HLQHU 
HOHNWURQLVFKHQ 3KDVHQVFKQLWWYRUULFKWXQJ P|JOLFK� GLH GHQ /XIWVWURP LQ GHU 5RKUVFKODQJH UHJHOW �([WUD %7�� 'LHVH 
9RUULFKWXQJ NDQQ DXFK ]XU 9HUULQJHUXQJ GHV 6FKDOOSHJHOV GHV .�KOJHUlWHV YHUZHQGHW ZHUGHQ� ZHQQ GLH $X�HQWHP�
SHUDWXU VLQNW �]�%� QDFKWV�� 'LH 6WHXHUXQJ ZLUG LQ GHU :HUNVWDWW NDOLEULHUW� 'LH :HUWH G�UIHQ DXI NHLQHQ )DOO JHlQGHUW 
ZHUGHQ�

.�KOPRGXV

.�KOPRGXV PLW 9HUÀ�VVLJHUGUXFNUHJHOXQJ XQG *O\NRO

.�KOPRGXV PLW *O\NRO

*HUlWHN�KOXQJ LQ )URVW�9HUVLRQ

.�KOPRGXV PLW 9HUÀ�VVLJHUGUXFNUHJHOXQJ
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RAS MC Kp / RAS MC VB Kp

Mod.
Lw Lp1 Lp10

63 125 250 500 1K 2K 4K 8K dB(A) dB(A) dB(A)
dB(A) dB(A) dB(A) dB(A) dB(A) dB(A) dB(A) dB(A)

RAS 521 MC Kp ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ����
RAS 591 MC Kp ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ����
RAS 721 MC Kp ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ����
RAS 871 MC Kp ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ����

RAS 1001 MC Kp ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ����
RAS 1402 MC Kp ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ����
RAS 1702 MC Kp ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ����
RAS 2102 MC Kp ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ����
RAS 2402 MC Kp ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ����
RAS 2902 MC Kp ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ����
RAS 3402 MC Kp ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ����

���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ����

HANDBUCH

Prozentsatz von 
Glykol Einfrierpunkt (°C) CCF IPCF WFCF PDCF

3.6 Korrekturfaktoren

'LH :DVVHUPHQJH� XQG 'UXFNYHUOXVWNRUUHNWXUIDNWRUHQ VLQG GLUHNW DXI GLH DQJHJHEHQHQ :HUWH RKQH *O\NRO DQJHZHQGHW� 'HU :DVVHUGXUFK�
ÀXVVNRUUHNWXUIDNWRU ZLUG EHUHFKQHW XP GLH VHOEH 7HPSHUDWXUGLIIHUHQ] ]X HUKDOWHQ ZLH GLH RKQH GHU 9HUZHQGXQJ YRQ *O\NRO� � 'HU 'UXFNDE�
IDOONRUUHNWXUIDNWRU EHU�FNVLFKWLJW GLH YHUVFKLHGHQHQ )OLH�UDWHQ DXV GHU $QZHQGXQJ GHV 'XUFKVDW]HVNRUUHNWXUIDNWRUV�

Die Wassertemperatur diff. (°C)

Verunreinigungsfaktoren

3.6.3 Korrekturtabellen verschiedene Verunreinigungsfaktor

3.7 Schalldaten

RAS 3702 MC VB Kp 
(nur VB-Version)

Oktavbänder (Hz)

'HU DQJHJHEHQH 6FKDOOSHJHO ZLUG I�U GHQ UHLQHQ .�KOEHWULHE EHUHFKQHW�
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RAS F Kp

Mod.
Lw Lp1 Lp10

63 125 250 500 1K 2K 4K 8K dB(A) dB(A) dB(A)
dB(A) dB(A) dB(A) dB(A) dB(A) dB(A) dB(A) dB(A)

RAS 521 F Kp ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ����
RAS 591 F Kp ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ����
RAS 721 F Kp ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ����
RAS 871 F Kp ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ����

RAS 1001 F Kp ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ����
RAS 1402 F Kp ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ����
RAS 1702 F Kp ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ����
RAS 2102 F Kp ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ����
RAS 2402 F Kp ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ����
RAS 2902 F Kp ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ����
RAS 3402 F Kp ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ����

PAS Kp

Mod.
Lw Lp1 Lp10

63 125 250 500 1K 2K 4K 8K dB(A) dB(A) dB(A)
dB(A) dB(A) dB(A) dB(A) dB(A) dB(A) dB(A) dB(A)

451 Kp ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ����
 521 Kp ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ����
651 Kp ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ����
731 Kp ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ����
881 Kp ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ����

1001 Kp ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ����
1201 Kp ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ����
1502 Kp ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ����
1702 Kp ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ����
2102 Kp ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ����
2502 Kp ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ����
2902 Kp ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ����
3402 Kp ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ����

GPS Kp 

Mod.
Lw Lp1 Lp10

63 125 250 500 1K 2K 4K 8K dB(A) dB(A) dB(A)
dB(A) dB(A) dB(A) dB(A) dB(A) dB(A) dB(A) dB(A)

491 Kp ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ����
581 Kp ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ����
751 Kp ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ����
891 Kp ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ����
1051 Kp ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ����
1252 Kp ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ����
1452 Kp ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ����
1752 Kp ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ����
2052 Kp ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ����
2552 Kp ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ����
2852 Kp ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ����

HANDBUCH

Oktavbänder (Hz)

Oktavbänder (Hz)

Oktavbänder (Hz)

/Z� 6FKDOOGUXFNSHJHO JHPl� ,62 �����
/S�� 6FKDOOGUXFNSHJHO LP IUHLHQ )HOG LP $EVWDQG YRQ � 0HWHU YRQ GHU (LQKHLW JHPHVVHQ� 5LFKWXQJVIDNWRU 4 �� JHPl� ,62 �����  
/S��� 6FKDOOGUXFNSHJHO LP IUHLHQ )HOG LP $EVWDQG YRQ �� 0HWHU YRQ GHU (LQKHLW JHPHVVHQ� 5LFKWXQJVIDNWRU 4 �� JHPl� ,62 ���������
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4. INSTALLATION
4.1 Allgemeine Sicherheitshinweise und Verwendung von Symbolen

7UDJHQ 6LH VRZRKO EHL %HWULHE DOV DXFK EHL GHU :DUWXQJ GHV *HUlWV GLH IROJHQGH� JHVHW]OLFK YRUJHVFKULHEHQH � 
SHUV|QOLFKH 6FKXW]DXVU�VWXQJ

6FKXW]VFKXKH�

$XJHQVFKXW]�

6FKXW]KDQGVFKXKH�

$WHPVFKXW]�

*HK|UVFKXW]�

4.2. Gesundheit und Sicherheit des Arbeiters

'HU $UEHLWVSODW] PXVV VDXEHU� RUGHQWOLFK XQG IUHL YRQ 2EMHNWHQ JHKDOWHQ ZHUGHQ� GLH GLH %HZHJXQJVIUHLKHLW EHKLQGHUQ 
N|QQWHQ� (LQH DXVUHLFKHQGH %HOHXFKWXQJ GHV $UEHLWVSODW]HV PXVV JHZlKUOHLVWHW ZHUGHQ� GDPLW GHU %HGLHQHU GLH HU�
IRUGHUOLFKHQ 2SHUDWLRQHQ VLFKHU GXUFKI�KUHQ NDQQ� 6FKOHFKWH RGHU ]X VWDUNH %HOHXFKWXQJ NDQQ 5LVLNHQ YHUXUVDFKHQ�

'HU $UEHLWVSODW] PXVV LPPHU DQJHPHVVHQ EHO�IWHW VHLQ� $WHPVFKXW]JHUlWH P�VVHQ LPPHU IXQNWLRQLHUHQ� VLFK 
VWHWV LQ HLQHP JXWHP =XVWDQG EH¿QGHQ XQG GHQ JHOWHQGHQ 9RUVFKULIWHQ HQWVSUHFKHQ� 

9RU GHU $UEHLW DQ GHP *HUlW PXVV GHU %HGLHQHU LQ %HWULHE XQG 6WHXHUXQJ GHU 0DVFKLQHQ JHVFKXOW ZHUGHQ� =XGH�
HP PXVV GHU %HGLHQHU GDV +DQGEXFK YROOVWlQGLJ JHOHVHQ XQG YHUVWDQGHQ KDEHQ�

$OOH :DUWXQJVDUEHLWHQ P�VVHQ YRQ JHVFKXOWHP 3HUVRQDO GXUFKJHI�KUW ZHUGHQ� 'LHV GDUI QXU LQ hEHUHLQVWLPPXQJ 
PLW DOOHQ QDWLRQDOHQ XQG ORNDOHQ 9RUVFKULIWHQ JHVFKHKHQ�

,I WKH XQLW FRQWDLQV ÀDPPDEOH UHIULJHUDQW JDV� SHRSOH TXDOL¿HG WR FDUU\ RXW DQ\ RSHUDWLRQ RQ WKH PDFKLQH PXVW EH 
SURSHUO\ WUDLQHG

'LH ,QVWDOODWLRQ XQG :DUWXQJ GHV *HUlWHV PXVV GHQ ]XP =HLWSXQNW GHU ,QVWDOODWLRQ J�OWLJHQ |UWOLFKHQ %HVWLPPXQJHQ HQWVSUHFKHQ�

9HUPHLGHQ 6LH GHQ .RQWDNW PLW EHZHJOLFKHQ 7HLOHQ XQG I�KUHQ 6LH NHLQH *HJHQVWlQGH LQ GLHVH HLQ�
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4.4 Empfang und Inspektion
%HL GHU ,QVWDOODWLRQ RGHU EHL $UEHLWHQ DQ GHU (LQKHLW LVW HV QRWZHQGLJ� GLH LQ GLHVHP +DQGEXFK JHJHEHQHQ $QZHLVXQJHQ VWULNW ]X EHIROJHQ� 
GLH $QZHLVXQJHQ DXI GHP *HUlW ]X EHDFKWHQ XQG MHGHQIDOOV DOOH QRWZHQGLJHQ 9RUVLFKWVPD�QDKPHQ ]X HUJUHLIHQ� (LQH 1LFKWHLQKDOWXQJ 
GHU 9RUVFKULIWHQ NDQQ ]X JHIlKUOLFKHQ 6]HQDULHQ I�KUHQ� hEHUSU�IHQ 6LH EHL (PSIDQJ GHU (LQKHLW LKUH 9ROOVWlQGLJNHLW� 'LH 0DVFKLQH KDW 
GLH :HUNVWDWW LQ HLQZDQGIUHLHP =XVWDQG YHUODVVHQ� HYHQWXHOOH 6FKlGHQ P�VVHQ VRIRUW GHP 7UDQVSRUWXQWHUQHKPHQ JHPHOGHW ZHUGHQ XQG 
YRU GHU 8QWHUVFKULIW DXI GHP /LHIHUVFKHLQ YHUPHUNW ZHUGHQ� 'DV 8QWHUQHKPHQ PXVV LQQHUKDOE YRQ � 7DJHQ �EHU GHQ 6FKDGHQXPIDQJ 
LQIRUPLHUW ZHUGHQ� 'HU .XQGH PXVV EHL HUKHEOLFKHQ 6FKlGHQ HLQHQ VFKULIWOLFKHQ %HULFKW DXVI�OOHQ�
3U�IHQ 6LH ELWWH YRU GHU $QQDKPH GHU /LHIHUXQJ IROJHQGHV�
� GDVV GDV *HUlW ZlKUHQG GHV 7UDQVSRUWV QLFKW EHVFKlGLJW ZXUGH�
� GDVV GDV JHOLHIHUWH 0DWHULDO GHP HQWVSULFKW� ZDV LP %HJOHLWSDSLHU DQJHJHEHQ LVW�

� 9HUPHUNHQ 6LH GHQ 6FKDGHQ VRIRUW DXI GHP /LHIHUVFKHLQ�
� ,QIRUPLHUHQ 6LH GHQ 9HUNlXIHU LQQHUKDOE YRQ � 7DJHQ QDFK (UKDOW �EHU GHQ 6FKDGHQVXPIDQJ� %HULFKWH QDFK GLHVHU )ULVW VLQG QLFKW PHKU 
J�OWLJ�
� %HL HUKHEOLFKHQ 6FKlGHQ LVW HLQ VFKULIWOLFKHU %HULFKW DXV]XI�OOHQ�
4.5 Transport und Bewegung
*HPl� (1 ����� NDQQ GDV *HUlW DOV LQGLUHNWHV JHVFKORVVHQHV 6\VWHP NODVVL¿]LHUW ZHUGHQ� 
'LH )�OOPHQJH XQG GLH $UW GHV .lOWHPLWWHOV VLQG DXI GHP 7\SHQVFKLOG GHV *HUlWV DQJHJHEHQ�

'HU 7UDQVSRUW GHU (LQKHLW PXVV YRQ )DFKSHUVRQDO GXUFKJHI�KUW ZHUGHQ� DXVJHVWDWWHW PLW *HUlWHQ� GLH GHP *HZLFKW XQG GHU 0DVVH GHU 
0DVFKLQH DGlTXDW VLQG� :lKUHQG GHV 7UDQVSRUWV PXVV GDV *HUlW LPPHU LQ VHQNUHFKWHU 3RVLWLRQ �G�K� PLW GHU *UXQGSODWWH SDUDOOHO ]XP 
%RGHQ� JHKDOWHQ ZHUGHQ�

'DV 7UDQVSRUWXQWHUQHKPHQ KDIWHW MHGHU]HLW I�U 6FKlGHQ ZlKUHQG GHV 7UDQVSRUWV GHU LKP �EHUJHEHQH :DUH� 
9RU GHU ,QVWDOODWLRQ XQG GHU %HUHLWVWHOOXQJ GHU (LQKHLW I�U GLH ,QEHWULHEQDKPH PXVV HLQH JU�QGOLFKH 6LFKWSU�IXQJ 
GXUFKJHI�KUW ZHUGHQ� XP GLH 8QYHUVHKUWKHLW GHU 9HUSDFNXQJ ]X �EHUSU�IHQ XQG XP VLFKHU]XVWHOOHQ� GDVV NHLQH 
VLFKWEDUHQ 6FKlGHQ RGHU /HFNDJHQ YRQ gO RGHU .lOWHPLWWHO YRUOLHJHQ� $FKWHQ 6LH DXFK GDUDXI� GDVV GLH (LQKHLW 
GHQ $QIRUGHUXQJHQ EHL GHU %HVWHOOXQJ HQWVSULFKW�

6FKlGHQ RGHU 5HNODPDWLRQHQ P�VVHQ GHP +HUVWHOOHU XQG GHP 7UDQVSRUWXQWHUQHKPHQ SHU (LQVFKUHLEHQ LQQHUKDOE 
YRQ � 7DJHQ QDFK (UKDOW GHU :DUH EHULFKWHW ZHUGHQ�

6ROOWHQ HLQH RGHU PHKUHUH .RPSRQHQWHQ EHVFKlGLJW VHLQ� YHU]LFKWHQ 6LH DXI GLH ,QEHWULHEQDKPH GHV *HUlWV XQG 
LQIRUPLHUHQ 6LH GHQ +HUVWHOOHU XQYHU]�JOLFK �EHU GDV 3UREOHP� XQG YHUHLQEDUHQ 6LH PLW LKP GLH ]X HUJUHLIHQGHQ 
0D�QDKPHQ�

'LH 9HUSDFNXQJ VROOWH DP WDWVlFKOLFKHQ ,QVWDOODWLRQVRUW HQWIHUQW ZHUGHQ� 'LH LQWHUQH +DQGKDEXQJ PXVV PLW K|FK�
VWHU 6RUJIDOW HUIROJHQ� LQGHP NHLQH .RPSRQHQWHQ GHV *HUlWHV DOV +DOWHJULIIH YHUZHQGHW ZHUGHQ�
%HL GHU +DQGKDEXQJ GHV *HUlWV LVW XQEHGLQJW GDUDXI ]X DFKWHQ� GDVV NHLQH %HVFKlGLJXQJHQ YRUNRPPHQ�

'HU +\GUDXOLNNUHLVODXI PXVV YROOVWlQGLJ HQWOHHUW ZHUGHQ� ZHQQ GLH (LQKHLW LQ LUJHQGHLQHU $UW XQG :HLVH EHZHJW 
ZLUG�

'LH (LQKHLWHQ P�VVHQ VHQNUHFKW DXIJHKREHQ ZHUGHQ� YRU]XJVZHLVH PLW HLQHP *DEHOVWDSOHU�
9HUZHQGHQ 6LH HLQHQ 4XHUEDONHQ� ZHQQ %lQGHU RGHU 6HLOH DOV +HEHJXUW YHUZHQGHW ZHUGHQ� XQG DFKWHQ 6LH GD�
UDXI� GDVV NHLQ 'UXFN DXI GLH 2EHUNDQWHQ GHU (LQKHLWHQ RGHU DXI GLH 9HUSDFNXQJ DXVJH�EW ZLUG�
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DO NOT SMOKE 

HANDBUCH

'DV LQ GHU (LQKHLW HQWKDOWHQH *DV LVW HQW]�QGOLFK�
'LH (LQKHLW GDUI QXU LP $X�HQEHUHLFK LQVWDOOLHUW ZHUGHQ� IHUQ YRQ SRWHQWLHOOHQ =�QGTXHOOHQ�

4.6 Lagerung
6ROOWH HV QRWZHQGLJ VHLQ� GDV *HUlW ]X ODJHUQ� ODVVHQ 6LH HV YHUSDFNW DQ HLQHP RIIHQHQ� JXW EHO�IWHWHQ 2UW VWHKHQ� :HQQ GDV *HUlW EHUHLWV 
DXVJHSDFNW LVW� EHIROJHQ 6LH GLH IROJHQGHQ $QZHLVXQJHQ� XP 6FKlGHQ� .RUURVLRQ XQG�RGHU 9HUGHUE ]X YHUPHLGHQ�
� 6WHOOHQ 6LH VLFKHU� GDVV DOOH gIIQXQJHQ JXW YHUVFKORVVHQ RGHU YHUVLHJHOW VLQG�
� 9HUZHQGHQ 6LH ]XU 5HLQLJXQJ GHV *HUlWV DXI NHLQHQ )DOO 'DPSI RGHU DQGHUH 5HLQLJXQJVPLWWHO� GLH HV EHVFKlGLJHQ N|QQWHQ�
� (QWIHUQHQ 6LH DOOH 6FKO�VVHO� GLH I�U GHQ =XJULII DXI GDV .RQWUROOSDQHO EHQ|WLJW ZHUGHQ� XQG �EHUJHEHQ 6LH VLH GHP 6WDQGRUWPDQDJHU�

'DV *HUlW NDQQ EHL 7HPSHUDWXUHQ ]ZLVFKHQ ����& XQG ���& JHODJHUW ZHUGHQ� :lKUHQG GHU 1LFKWEHQXW]XQJV]HLW 
LVW HV ZLFKWLJ� XP .RUURVLRQ� $EODJHUXQJHQ RGHU %U�FKH DXIJUXQG YRQ (LVELOGXQJ ]X YHUPHLGHQ� GDVV GLH :lUPH�
WDXVFKHU DXI GHU 1XW]HUVHLWH YROOVWlQGLJ OHHU RGHU YROOVWlQGLJ PLW DXVUHLFKHQG JO\NROKDOWLJHP :DVVHU JHI�OOW VLQG�

9RU GHP $XVSDFNHQ XQG GHU ,QVWDOODWLRQ GHV *HUlWHV� LVW HV UDWVDP� GLHVHV +DQGEXFK ]X OHVHQ� GLH YRUKDQGH�
QHQ ,QIRUPDWLRQHQ DXI GHQ (WLNHWWHQ GHV *HUlWV ]X EHDFKWHQ XQG DOOH HUIRUGHUOLFKHQ 9RUVLFKWVPD�QDKPHQ I�U 
HLQ VLFKHUHV $UEHLWHQ ]X XQWHUQHKPHQ XQG 6FKlGHQ ]X YHUPHLGHQ� 'LH 1LFKWEHDFKWXQJ GHU :DUQKLQZHLVH NDQQ 
JHIlKUOLFKH 6LWXDWLRQHQ YHUXUVDFKHQ� 
'LH 9HUSDFNXQJ N|QQWH JHIlKUOLFK I�U GLH %HWUHLEHU VHLQ�

4.7 Auspacken

(V LVW UDWVDP� GLH 7HLOH ZlKUHQG GHU +DQGKDEXQJ  YHUSDFNW ]X ODVVHQ XQG GLHVH HUVW YRU GHU ,QVWDOODWLRQ ]X HQWSDFNHQ�
'LH 9HUSDFNXQJ PXVV VRUJIlOWLJ HQWIHUQW ZHUGHQ� XP HYHQWXHOOH 6FKlGHQ DQ GHU 0DVFKLQH ]X YHUKLQGHUQ�
'LH 9HUSDFNXQJVPDWHULDOLHQ N|QQHQ DXV XQWHUVFKLHGOLFKHP 0DWHULDO VHLQ �+RO]� 3DSSH� 1\ORQ� HWF���

'LH 9HUSDFNXQJVPDWHULDOLHQ VROOWHQ JHWUHQQW XQG I�U HLQH JHHLJQHWH (QWVRUJXQJ RGHU ]XP 5HF\FOLQJ YRQ HLQHU 
6RQGHUDEIDOOJHVHOOVFKDIW DEJHKROW ZHUGHQ� 

4.8 Hebe-und Fördertechnik
%HLP (QWODGHQ GHV *HUlWHV HPSIRKOHQ� SO|W]OLFKH %HZHJXQJHQ ]X YHUPHLGHQ XP GHQ .�KONUHLVODXI� .XSIHUURKUH RGHU DQGHUH %DXWHLOH QLFKW 
]X EHVFKlGLJHQ� 'LH *HUlWH N|QQHQ PLWWHOV HLQHV *DEHOVWDSOHUV DQJHKREHQ ZHUGHQ �DOWHUQDWLY PLW *XUWHQ�� $FKWHQ 6LH GDUDXI� GDVV GLH 
+HEPHWKRGH GLH 6HLWHQZlQGH RGHU GLH $EGHFNXQJ QLFKW EHVFKlGLJW� (V LVW ZLFKWLJ� GDV *HUlW GLH JDQ]H =HLW KRUL]RQWDO ]X KDOWHQ� XP HLQH 
%HVFKlGLJXQJ GHU LQWHUQHQ .RPSRQHQWHQ ]X YHUPHLGHQ�

'LH /DPHOOHQ GHU :lUPHWDXVFKHU VLQG VFKDUINDQWLJ� 9HUZHQGHQ 6LH 6FKXW]KDQGVFKXKH�
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4.8.1 4.8.2 4.8.3 

4.9 Standort und technische Mindestabstände
$OOH *HUlWH VLQG I�U HLQH H[WHUQH ,QVWDOODWLRQ EHVWLPPW� hEHUEDXWHQ �EHU GHP *HUlW XQG HLQH /DJH LQ GHU 1lKH YRQ %lXPHQ� GLH WHLOZHLVH 
GDV *HUlW GHFNHQ� P�VVHQ YHUPLHGHQ ZHUGHQ� XP HLQH /XIWXPOHLWXQJ ]X YHUKLQGHUQ� (V LVW UDWVDP� HLQH IDFKJHUHFKWH 6RFNHOPRQWDJH ]X 
HUVWHOOHQ� PLW HLQHU *U|�H GLH GHP )X�DEGUXFN GHV *HUlWV HQWVSULFKW� 'LH (LQKHLWVYLEUDWLRQ LVW VHKU QLHGULJ� (V LVW MHGRFK UDWVDP� HLQHQ 
6FKZLQJXQJVGlPSIHU �)HGHU RGHU *XPPL� ]ZLVFKHQ GHP 6RFNHO XQG GHP *HUlWJUXQGUDKPHQ ]X LQVWDOOLHUHQ� XP 9LEUDWLRQHQ DXI HLQHP 
VHKU QLHGULJHQ 1LYHDX ]X KDOWHQ� (V LVW ZLFKWLJ GDV HLQH DXVUHLFKHQGH 0HQJH DQ /XIW GLH 4XHOOHYHQWLODWRUHQ HUUHLFKHQ� 'LH 5�FNI�KUXQJ 
GHU $EOXIW LVW ]X YHUPHLGHQ� 6FKlGHQ KDEHQ HLQH VFKOHFKWH /HLVWXQJ RGHU GLH $NWLYLHUXQJ YRQ 6LFKHUKHLWVNRQWUROOHQ ]XU )ROJH� $XV GLHVHQ 
*U�QGHQ LVW HV QRWZHQGLJ� IROJHQGH $EVWlQGH HLQ]XKDOWHQ�

$XV 6LFKHUKHLWVJU�QGHQ G�UIHQ VLFK LQ GLHVHP %HUHLFK NHLQH DQGHUHQ *HUlWH� $QODJHQ RGHU =�QGTXHOOHQ EH¿QGHQ� ,QQHUKDOE GLHVHV %HUHL�
FKHV G�UIHQ GLH 2EHUÀlFKHQ HLQH 7HPSHUDWXU LQQHUKDOE YRQ ���. YRQ GHU 6HOEVW]�QGXQJVWHPSHUDWXU GHV YHUZHQGHWHQ .lOWHPLWWHOV QLFKW 
HUUHLFKHQ� 6ROOWH GLH (LQKHLW LQ HLQHP %HUHLFK GHU .ODVVH $ �DOOJHPHLQ� RGHU GHU .ODVVH % �PLW hEHUZDFKXQJ� JHPl� (1 ������ $EV� ���� 
LQVWDOOLHUW ZHUGHQ� P�VVHQ 0D�QDKPHQ HUJULIIHQ ZHUGHQ� GDPLW VLFK QXU EHUHFKWLJWH 3HUVRQHQ LKU QlKHUQ N|QQHQ� GLH =XJDQJ ]X GHU REHQ 
JHQDQQWHQ 3XIIHU]RQH KDEHQ�

'DV *HUlW LVW VR ZHLW ZLH P|JOLFK XQG LQ MHGHP )DOO PLQGHVWHQV �P YRQ (QWZlVVHUXQJV� XQG (OHNWURLQVWDOODWLRQHQ HQWIHUQW ]X LQVWDOOLHUHQ� 
XP GLH $XVEUHLWXQJ H[SORVLRQVJHIlKUGHWHU $WPRVSKlUHQ LP )DOOH HLQHV .lOWHPLWWHOOHFNDJH ]X YHUKLQGHUQ�

'LH $QODJHQ� GLH VLFK LQ GHU 1lKH GHU 0DVFKLQH EH¿QGHQ� P�VVHQ LQ MHGHP )DOO PLW 6DQG JHI�OOW RGHU PLW HLQHP 6LSKRQ DXVJHVWDWWHW VHLQ� 
8QWHULUGLVFKH 5RKUOHLWXQJHQ P�VVHQ VLFK PLQGHVWHQV ����P XQWHU GHU (UGREHUÀlFKH EH¿QGHQ� 'LH $QODJHQ P�VVHQ PLQGHVWHQV HLQPDO 
DOOH VHFKV 0RQDWH HLQHU ,QVSHNWLRQ XQWHUOLHJHQ� XP VLFKHU]XVWHOOHQ� GDVV GLH 0D�QDKPHQ ]XU 9HUKLQGHUXQJ GHU $XVEUHLWXQJ H[SORVLRQ�
VIlKLJHU $WPRVSKlUHQ HIIHNWLY VLQG�

'DV *HUlW PXVV VR LQVWDOOLHUW ZHUGHQ� GDVV HYHQWXHOO DXVODXIHQGHV .lOWHPLWWHO QLFKW LQ *HElXGH RGHU JHVFKORVVHQH 5lXPH HLQGULQJHQ 
NDQQ�

'HU 6WDQGRUW VROOWH LQ hEHUHLQVWLPPXQJ PLW (1 ����� XQG ����� 6WDQGDUGV JHZlKOW ZHUGHQ� %HL GHU :DKO GHV 0RQ�
WDJHRUWHV VROOWHQ DOOH� GXUFK XQEHDEVLFKWLJWHV $XVWUHWHQ YRQ .lOWHPLWWHO YHUXUVDFKWHQ 5LVLNHQ EHU�FNVLFKWLJW ZHUGHQ�

'DV *HUlW PXVV VR DXIJHVWHOOW ZHUGHQ� GDVV HLQH :DUWXQJ XQG 5HSDUDWXU MHGHU]HLW P|JOLFK LVW� 'LH *DUDQWLH GHFNW 
NHLQH .RVWHQ I�U GLH %HUHLWVWHOOXQJ YRQ +HEH]HXJ� 3ODWWIRUPHQ RGHU VRQVWLJHQ +HEHDQODJHQ� GLH ]XU 'XUFKI�KUXQJ YRQ 
5HSDUDWXUHQ ZlKUHQG GHU *DUDQWLH]HLW HUIRUGHUOLFK VLQG�

Abb. 1 *Abb. 2
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RAS MC Kp / RAS MC VB Kp A B C D E F
521 ���� ���� ���� ���� ���� ����
591 ���� ���� ���� ���� ���� ����
721 ���� ���� ���� ���� ���� ����
871 ���� ���� ���� ���� ���� ����
1001 ���� ���� ���� ���� ���� ����
1402 ���� ���� ���� ���� ���� ����
1702 ���� ���� ���� ���� ���� ����
2102 ���� ���� ���� ���� ���� ����
2402 ���� ���� ���� ���� ���� ����
2902 ���� ���� ���� ���� ���� ����
*3402 ���� ���� ���� ���� ���� ����

*3702 MC VB Kp ���� ���� ���� ���� ���� ����

RAS F Kp A B C D E F
521 ���� ���� ���� ���� ���� ����
591 ���� ���� ���� ���� ���� ����
721 ���� ���� ���� ���� ���� ����
871 ���� ���� ���� ���� ���� ����
1001 ���� ���� ���� ���� ���� ����
1402 ���� ���� ���� ���� ���� ����
1702 ���� ���� ���� ���� ���� ����
2102 ���� ���� ���� ���� ���� ����
2402 ���� ���� ���� ���� ���� ����
2902 ���� ���� ���� ���� ���� ����
3402 ���� ���� ���� ���� ���� ����

PAS Kp A B C D E F
451 ���� ���� ���� ���� ���� ����
521 ���� ���� ���� ���� ���� ����
651 ���� ���� ���� ���� ���� ����
731 ���� ���� ���� ���� ���� ����
881 ���� ���� ���� ���� ���� ����
1001 ���� ���� ���� ���� ���� ����
1201 ���� ���� ���� ���� ���� ����
1502 ���� ���� ���� ���� ���� ����
1702 ���� ���� ���� ���� ���� ����
2102 ���� ���� ���� ���� ���� ����
2502 ���� ���� ���� ���� ���� ����
2902 ���� ���� ���� ���� ���� ����
3402 ���� ���� ���� ���� ���� ����

GPS Kp A B C D E F
491 ���� ���� ���� ���� ���� ����
581 ���� ���� ���� ���� ���� ����
751 ���� ���� ���� ���� ���� ����
891 ���� ���� ���� ���� ���� ����
1051 ���� ���� ���� ���� ���� ����
1252 ���� ���� ���� ���� ���� ����
1452 ���� ���� ���� ���� ���� ����
1752 ���� ���� ���� ���� ���� ����
2052 ���� ���� ���� ���� ���� ����
2552 ���� ���� ���� ���� ���� ����
2852 ���� ���� ���� ���� ���� ����

HANDBUCH
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RAS F Kp
521 �� PP &RPSUHVVRU VXFWLRQ ÀDQJH
591 �� PP &RPSUHVVRU VXFWLRQ ÀDQJH
721 �� PP &RPSUHVVRU VXFWLRQ ÀDQJH
871 67 mm &RPSUHVVRU VXFWLRQ ÀDQJH
1001 67 mm &RPSUHVVRU VXFWLRQ ÀDQJH
1402 �� PP &RPSUHVVRU VXFWLRQ ÀDQJH
1702 67 mm &RPSUHVVRU VXFWLRQ ÀDQJH
2102 67 mm &RPSUHVVRU VXFWLRQ ÀDQJH
2402 ��� PP )LOWHU FDUWULGJH
2902 ��� PP )LOWHU FDUWULGJH
3402 ��� PP )LOWHU FDUWULGJH

RAS MC Kp
521 �� PP &RPSUHVVRU VXFWLRQ ÀDQJH
591 �� PP &RPSUHVVRU VXFWLRQ ÀDQJH
721 �� PP &RPSUHVVRU VXFWLRQ ÀDQJH
871 67 mm &RPSUHVVRU VXFWLRQ ÀDQJH
1001 67 mm &RPSUHVVRU VXFWLRQ ÀDQJH
1402 �� PP &RPSUHVVRU VXFWLRQ ÀDQJH
1702 67 mm &RPSUHVVRU VXFWLRQ ÀDQJH
2102 67 mm &RPSUHVVRU VXFWLRQ ÀDQJH
2402 ��� PP )LOWHU FDUWULGJH
2902 ��� PP )LOWHU FDUWULGJH
3402 ��� PP )LOWHU FDUWULGJH

HANDBUCH

4.10  Serielle Schnittstellen RS485 (IH) (Optional) 
.RQWUROOV\VWHP�6FKQLWWVWHOOH VHULHOOH .DUWH �QXU YHUI�JEDU� 02'%86 56����
'LH ,QVWDOODWLRQ GHU .DUWH HUP|JOLFKW GDV *HUlW DQ HLQ 6\VWHP PLW 02'%86�3URWRNROO DQ]XVFKOLH�HQ� 'LHVHV 6\VWHP HUP|JOLFKW GLH )HUQ�
�EHUZDFKXQJ DOOHU 3DUDPHWHU GHV *HUlWHV XQG bQGHUXQJ GHUHQ :HUWH� 'LH VHULHOOH 6FKQLWWVWHOOHQNDUWH ZLUG QRUPDOHUZHLVH LQ GHU )DEULN 
HLQJHEDXW� :LUG VLH VHSDUDW JHOLHIHUW� LVW HV QRWZHQGLJ� GLH 3RODULWlW GHU 9HUGUDKWXQJ� ZLH LQ GHP 'LDJUDPP JH]HLJW� ]X EHDFKWHQ� -HGH 
8PNHKUXQJ GHU 3RODULWlW I�KUW GD]X� GDVV GDV *HUlW QLFKW IXQNWLRQLHUW� 'DV .RQWUROODQVFKOXVVNDEHO PXVV HLQ 7\S �[�� �� PP� VHLQ�
'DV *HUlW LVW ZHUNVHLWLJ PLW VHULHOOHU $GUHVVH� NRQ¿JXULHUW� ,P )DOOH GHU 9HUZHQGXQJ GHV 02'%86�6\VWHPV� N|QQHQ 6LH GLH /LVWH GHU 
9DULDEOHQ DQIUDJHQ� LQGHP 6LH GDV +LOIHWHDP NRQWDNWLHUHQ�

4.11 
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RAS MC VB Kp
521 �� PP &RPSUHVVRU VXFWLRQ ÀDQJH
591 �� PP &RPSUHVVRU VXFWLRQ ÀDQJH
721 �� PP &RPSUHVVRU VXFWLRQ ÀDQJH
871 67 mm &RPSUHVVRU VXFWLRQ ÀDQJH
1001 67 mm &RPSUHVVRU VXFWLRQ ÀDQJH
1402 �� PP &RPSUHVVRU VXFWLRQ ÀDQJH
1702 67 mm &RPSUHVVRU VXFWLRQ ÀDQJH
2102 67 mm &RPSUHVVRU VXFWLRQ ÀDQJH
2402 �� PP &RPSUHVVRU VXFWLRQ ÀDQJH
2902 �� PP &RPSUHVVRU VXFWLRQ ÀDQJH
3402 67 mm &RPSUHVVRU VXFWLRQ ÀDQJH
3702 67 mm &RPSUHVVRU VXFWLRQ ÀDQJH

GPS Kp
491 �� PP &RPSUHVVRU VXFWLRQ ÀDQJH
581 �� PP &RPSUHVVRU VXFWLRQ ÀDQJH
751 �� PP &RPSUHVVRU VXFWLRQ ÀDQJH
891 67 mm &RPSUHVVRU VXFWLRQ ÀDQJH
1051 67 mm &RPSUHVVRU VXFWLRQ ÀDQJH
1252 �� PP &RPSUHVVRU VXFWLRQ ÀDQJH
1452 �� PP &RPSUHVVRU VXFWLRQ ÀDQJH
1752 67 mm &RPSUHVVRU VXFWLRQ ÀDQJH
2052 67 mm &RPSUHVVRU VXFWLRQ ÀDQJH
2552 ��� PP )LOWHU FDUWULGJH
2852 ��� PP )LOWHU FDUWULGJH

PAS Kp
451 �� PP &RPSUHVVRU VXFWLRQ ÀDQJH
521 �� PP &RPSUHVVRU VXFWLRQ ÀDQJH
651 �� PP &RPSUHVVRU VXFWLRQ ÀDQJH
731 �� PP &RPSUHVVRU VXFWLRQ ÀDQJH
881 �� PP &RPSUHVVRU VXFWLRQ ÀDQJH
1001 67 mm &RPSUHVVRU VXFWLRQ ÀDQJH
1201 67 mm &RPSUHVVRU VXFWLRQ ÀDQJH
1502 �� PP &RPSUHVVRU VXFWLRQ ÀDQJH
1702 �� PP &RPSUHVVRU VXFWLRQ ÀDQJH
2102 �� PP &RPSUHVVRU VXFWLRQ ÀDQJH
2502 67 mm &RPSUHVVRU VXFWLRQ ÀDQJH
2902 ��� PP )LOWHU FDUWULGJH
3402 ��� PP )LOWHU FDUWULGJH

HANDBUCH
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bar °C

°Cbar

HANDBUCH

'LH 5�FNÀXVVOHLWXQJ YRP 6\VWHP PXVV PLW GHP 6FKLOG �%HQXW]HU :DVVHU HLQWULWW� LQ 9HUELQGXQJ VWHKHQ� VRQVW 
N|QQWH GHU %HQXW]HUDXVWDXVFKHU HLQIULHUHQ�

'LH ,QVWDOODWLRQ HLQHV 0HWDOO¿OWHUV �PLW *HZHEH YRQ QLFKW PHKU DOV �PP� DXI GHU 5�FNÀXVVOHLWXQJ YRP 6\VWHP PLW 
GHU %H]HLFKQXQJ ³%HQXW]HU :DVVHU (LQWULWW´ LVW REOLJDWRULVFK� :HQQ GHU 0HWDOO¿OWHU QLFKW LQ GHU $QODJH YRUKDQGHQ 
LVW� YHUIlOOW GLH *DUDQWLH XPJHKHQG� 'HU )LOWHU PXVV VDXEHU JHKDOWHQ ZHUGHQ� 6WHOOHQ 6LH GDKHU VLFKHU� GDVV HU 
DXFK QDFK GHU ,QVWDOODWLRQ GHV *HUlWV QRFK VDXEHU LVW� XQG �EHUSU�IHQ 6LH LKQ UHJHOPl�LJ�

'HU $QVFKOXVV GHU 0DVFKLQH DQ GHQ +\GUDXOLNNUHLVODXI PXVV YRQ HLQHP TXDOL¿]LHUWHQ 7HFKQLNHU LQ hEHUHLQVWLPPXQJ PLW GHQ JHOWHQGHQ 
ORNDOHQ 9RUVFKULIWHQ GXUFKJHI�KUW ZHUGHQ�

'LH 9HUELQGXQJ GHU (LQKHLW PLW GHP 6\VWHP PXVV VR HUIROJHQ� GDVV GLH ]X N�KOHQGH )O�VVLJNHLW LP 9HUGDPSIHU LQ 
GHU ULFKWLJHQ 5LFKWXQJ ]LUNXOLHUW� =X GLHVHP =ZHFN P�VVHQ GLH 5RKUH JHPl� GHQ $QZHLVXQJHQ LQ GHQ $QVFKO�V�
VHQ� GLH DXI GHU 0DVFKLQH YRUKDQGHQ VLQG� DQJHVFKORVVHQ ZHUGHQ�

'DV :DVVHUURKH P�VVHQ LQ hEHUHLQVWLPPXQJ PLW QDWLRQDOHQ XQG ORNDOHQ 5HJXOLHUXQJHQ LQVWDOOLHUW ZHUGHQ XQG G�UIHQ DXV .XSIHU� 6WDKO� 
YHU]LQNWHP 6WDKO RGHU 39& KHUJHVWHOOW ZHUGHQ� 'LH 5RKUOHLWXQJHQ P�VVHQ GHU QRPLQDOHQ :DVVHUI�KUXQJ XQG GHQ K\GUDXOLVFKHQ 'UXFN�
YHUOXVW LP 6\VWHP VWDQGKDOWHQ � VRZLH HLQHP PD[LPDOHQ 'UXFNDEIDOO YRQ ��� 3D � P� $OOH 5RKUH P�VVHQ PLW JHVFKORVVHQ]HOOLJHP 0DWHULDO 
DXVUHLFKHQGHU 'LFNH JHGlPPW ZHUGHQ� 'LH +\GUDXOLNOHLWXQJHQ VROOWHQ HQWKDOWHQ� � $EODJH I�U 7HPSHUDWXUI�KOHU� XP GLH 7HPSHUDWXU LP 
6\VWHP ]X PHVVHQ�
� 7HPSHUDWXU�XQG 'UXFNPHVVJHUlWH I�U ,QVWDQGKDOWXQJV�XQG 6HUYLFHEHWULHEH�
� $EVSHUU�.XJHOKlKQH� XP GDV *HUlW YRQ GHU K\GUDXOLVFKHQ 6FKDOWXQJ ]X LVROLHUHQ�
� 0HWDOOLVFKH )LOWHU� DXI GHP (LQODVVURKU PLW HLQHU 0DVFKHQZHLWH QLFKW JU|�HU DOV � PP PRQWLHUW
� (QWO�IWXQJVYHQWLOH� $XVGHKQXQJVJHIl� PLW :DVVHU )�OOXQJ� $EODVVYHQWLO�

'LH K\GUDXOLVFKHQ $QVFKO�VVH ¿QGHQ 6LH  LQ GHU 7DEHOOH �WHFKQLVFKH 'DWHQ�

'XUFK GHQ $XIWUDJJHEHU

)�U GHQ $QVFKOXVV GHU 5RKUH DQ GHQ 9HUGDPSIHU LVW HV HPSIHKOHQVZHUW� GLH IROJHQGHQ $QZHLVXQJHQ ]X EHIROJHQ�
� 9HUELQGHQ 6LH GLH 5RKUH ZLH LQ GHU $EELOGXQJ JH]HLJW
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� 8P GLH hEHUWUDJXQJ YRQ 9LEUDWLRQHQ ]X YHUPHLGHQ XQG GLH :lUPHDXVGHKQXQJ ]X HUP|JOLFKHQ� P�VVHQ DQ GHQ 5RKUHQ $QWLYLEUDWLRQVDUPD�
WXUHQ LQVWDOOLHUW ZHUGHQ�
� 8P GDV (LQWUHWHQ YRQ )UHPGN|USHUQ XQG 6FKPXW] LQ GLH $QODJH ]X YHUKLQGHUQ� PXVV HLQ DEUHLQLJEDUHU PHFKDQLVFKHU )LOWHU PLW HLQHU 0D�
VFKHQZHLWH YRQ QLFKW PHKU DOV � PP XQG HLQHP JHHLJQHWHQ 1HQQGXUFKPHVVHU DP 0DVFKLQHQHLQODVV DQJHEUDFKW ZHUGHQ� XP 9HUOXVWH GXUFK 
'UXFNDEIDOO ]X YHUULQJHUQ�
� :LU HPSIHKOHQ� YRU XQG QDFK GHP )LOWHU $EVSHUUKlKQH ]X LQVWDOOLHUHQ� XP GLH QRWZHQGLJHQ 5HLQLJXQJVYRUJlQJH VFKQHOOHU XQG HLQIDFKHU 
GXUFKI�KUHQ ]X N|QQHQ�
� 'LH $QEULQJXQJ YRQ 7KHUPRPHWHUQ XQG 0DQRPHWHUQ DQ GHQ (LQJDQJV� XQG $XVJDQJVOHLWXQJHQ GHV *HUlWV HUOHLFKWHUW GLH hEHUSU�IXQJ GHU 
RUGQXQJVJHPl�HQ )XQNWLRQ�
� 'DV .DOWZDVVHUV\VWHP PXVV PLW JHVFKORVVHQ]HOOLJHP $QWLNRQGHQVDW�0DWHULDO EHVFKLFKWHW VHLQ� PLW HLQHU JHHLJQHWHQ :lUPHGlPPXQJ� 
'DPSIXQGXUFKOlVVLJNHLW XQG 'LFNH I�U GLH VFKZHUVWHQ YRUKHUVHKEDUHQ %HGLQJXQJHQ ZlKUHQG GHV %HWULHEV XQG EHL %HWULHEVXQWHUEUHFKXQJHQ�
� 9HUZHQGHQ 6LH ]XP $QVFKOXVV GHU (LQKHLW DQ GDV +\GUDXOLNV\VWHP GLH $QVFKO�VVH� GLH LQ GHU GHP +DQGEXFK EHLJHI�JWHQ 0D�]HLFKQXQJ 
DQJHJHEHQ VLQG�
� 1DFK GHP %DX GHV .UHLVODXIV XQG GHU ,QVWDOODWLRQ GHU (LQKHLW LVW HV QRWZHQGLJ� GDV JHVDPWH 6\VWHP HLQHU K\GUDXOLVFKHQ 'LFKWKHLWVSU�IXQJ 
]X XQWHU]LHKHQ� XP HYHQWXHOOH /HFNDJHQ IHVW]XVWHOOHQ XQG ]X UHSDULHUHQ� YRU GHU %HI�OOXQJ XQG ,QEHWULHEQDKPH

(V LVW HUIRUGHUOLFK� GDV :DVVHU DXV GHP .UHLVODXI DE]XODVVHQ RGHU HLQH DXVUHLFKHQGH 0HQJH )URVWVFKXW]PLWWHO 
HLQ]XI�OOHQ� ZHQQ QDFK GHU 3U�IXQJ GHV 6\VWHPV DXI 'LFKWKHLW PLW :DVVHU ]X HUZDUWHQ LVW� GDVV GDV 6\VWHP HUVW 
QDFK OlQJHUHU =HLW DQOlXIW RGHU MHGHQIDOOV GLH 8PJHEXQJVWHPSHUDWXU DXI :HUWH QDKH ��& RGHU GDUXQWHU DEVLQNHQ 
NDQQ�

:HQQ GDV 3XPSHQHOHPHQW I�U GLH )O�VVLJNHLWV]LUNXODWLRQ LP 9HUGDPSIHU QLFKW %HVWDQGWHLO GHU $QODJH LVW� PXVV 
VLFKHUJHVWHOOW ZHUGHQ� GDVV GLH 9HUGLFKWHUQ HUVW QDFK LKUHU $NWLYLHUXQJ DQODXIHQ�

6ROOWH GHU EHQXW]HUVHLWLJH :lUPHWDXVFKHU EUHFKHQ� N|QQWH GDV )UHRQ LQ GHQ :DVVHUNUHLVODXI HLQWUHWHQ� 6WHO�
OHQ 6LH GDKHU GLH /�IWXQJVNODSSHQ GHV 6\VWHPV LP $X�HQEHUHLFK LQ HLQHP EHO�IWHWHQ 8PIHOG XQG HQWIHUQW YRQ 
0DQQO|FKHUQ XQG�RGHU :XUIVFKlFKWHQ DXI� LQ GHQHQ VLFK GDV )UHRQ NRQ]HQWULHUHQ N|QQWH XQG SRWHQWLHOO H[SORVL�
YH $WPRVSKlUHQ YHUXUVDFKHQ N|QQWH� 6ROOWH GLHV QLFKW P|JOLFK VHLQ� LVW HV HPSIHKOHQVZHUW� GLH JHVFKORVVHQHQ 
8PJHEXQJHQ� LQ GHQHQ VLFK GLHVH /�IWXQJVVFKOLW]H EH¿QGHQ� JHPl� GHQ LQ (1���� JHIRUGHUWHQ 0D�QDKPHQ 
YRU]XEHUHLWHQ�

$OOH *HUlWH YHUODVVHQ GDV 8QWHUQHKPHQ PLW HLQHP 6WU|PXQJVZlFKWHU DXVJHVWDWWHW RGHU 'LIIHUHQ]GUXFNZlFKWHU� 
:HQQ GLHVHV *HUlW JHlQGHUW RGHU HQWIHUQW ZLUG RGHU ZHQQ GHU :DVVHU¿OWHU QLFKW LP *HUlW YRUKDQGHQ LVW� LVW GLH 
*DUDQWLH QLFKW J�OWLJ�

'LH :DVVHUGXUFKÀXVVUDWH GXUFK GHQ :lUPHWDXVFKHU GHU (LQKHLW GDUI QLFKW XQWHU HLQHQ :HUW IDOOHQ� GHU HLQH ǻW YRQ 
�. YHUXUVDFKW� GLH XQWHU IROJHQGHQ %HGLQJXQJHQ JHPHVVHQ ZLUG�

 ���& $X�HQOXIWWHPSHUDWXU            ��& :DVVHUDXVWULWWVWHPSHUDWXU

%HL GHU HUVWHQ ,QEHWULHEQDKPH PXVV GLH (LQKHLW PLW VDXEHUHP :DVVHU PLW VSH]L¿VFKHQ FKHPLVFK�SK\VLNDOLVFKHQ 
(LJHQVFKDIWHQ EHODGHQ ZHUGHQ� GDPLW .RUURVLRQ RGHU $EODJHUXQJHQ MHJOLFKHU $UW YHUPLHGHQ ZHUGHQ� =X GLHVHP 
=ZHFN HPSIHKOHQ ZLU� GLH S+�6WDELOLWlW MlKUOLFK ]X �EHUSU�IHQ�
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RAS MC Kp-MC VB Kp-F Kp / GPS Kp / PAS Kp

Table key

+ Good resistance under normal conditions

0  Corrosion problems may occur especially 
    when more factors are valued 0 

- Use is not recommended

Important Note: The following paratmeters can also influence the corrosion 
resistence
Temperature: The data in the table are based water temperature of 20°C 
unless otherwise is stated.
Presence of oxidants in the environment: guidelines regarding the oxygen 
content are shown in Table 3.
Product form, heat treatment and presence of intermetallic phases: 
The data in the table is based on untreated raw material.

TIME LIMITS
Analyze before

+ + 0 + +
+ + + + +
+ + 0/+ + +
+ + + + +
+ + 0/- + +
+ + - + +
+ + + + +

+ + 0/- + +

+ + 0 + +
+ + + + +
+ + 0 + +
0 0 0 + 0
+ + 0 + +
+ + + + +
+ + 0/+[4] + +
+ + 0 + +
+ + + + +
+ + 0 + +
+ + - + +
+ + + + +
0 + + + +
- + + + +
- 0/+ 0/+ + -
- - 0 + -
+ + + + +
- - 0 + -
- - 0/- + -
+ + + + +
+ + 0/- + +
+ + + + +
+ + 0 + +
+ + - + +

+ + + + +
+ + 0 + +
+ + + + +
+ + 0 + +
+ + + + +
+ + 0 + +
+ + + + +
+ + 0 + +

Plate Material Brazing Material

70 - 200 mg/l CaCO3

4.0 - 11 °dH

No limit

No limit

Free (aggressive) carbon dioxide (CO2)

No limit

Within 5 h

No limit

No limit

No limit

No limit

Free chlorine (Cl2)
< 1
1-5
> 5

Hydrogen sulfide (H2S) 
< 0.05
>0.05

Within 24 h

No limit

No limit

No limit

Within 24 h

Within 24 h

Manganese[6] (Mn)
< 0.1
> 0.1

WATER CONTENT

Iron[6] (Fe)
< 0.2
> 0.2

Aluminium (Al)
< 0.2
> 0.2

< 5
5-20
> 20

+ + + +

Nitrate[1] (NO3
-)

< 100
> 100

Total hardness[5]

(Refer to ''Scaling Document''  for scaling aspect of 
hardness effect)

No limit +

Ammonium (NH4
+)

< 2
2-20
>20

Chlorides (Cl-)
(Refer to Table2 for temperature- dependent values)

<100
100-200
200-300
300-700

>700

pH [3]

< 6.0
6.0-7.5
7.5-9.0
9.0-10
>10.0

HCO3
- / SO4

2-
> 1.0

< 1.0

Electrical conductivity[2]

(Refer to Table 3 for oxygen content guidelines)

Alkalinity (HCO3
-)

< 70
70-300
> 300

Sulphate[1] (SO4
2-)

< 70
70-300
> 300

STAINLESS 
STEEL(mg/l or ppm)

CONCENTRATION AISI 304 AISI 316 COPPER NICKEL

20°C 30°C 60°C 80°C 120°C 130°C 
= 10 ppm SS 304 SS 304 SS 304 SS 304 SS 304 SS 316
= 25 ppm SS 304 SS 304 SS 304 SS 304 SS 316 SS 316 
= 50 ppm SS 304 SS 304 SS 304 SS 316 SS 316 Ti  
= 80 ppm SS 316 SS 316 SS 316 SS 316 SS 316 Ti 

= 200 ppm SS 316 SS 316 SS 316 SS 316 Ti Ti 
= 300 ppm SS 316 SS 316 SS 316 Ti  Ti Ti  
=700 ppm SS 316 SS 316 Ti Ti  - -

=1000 ppm SS 316 Ti Ti Ti  - -
> 1000 ppm Ti Ti Ti  Ti  - -

MAXIMUM TEMPERATURE 
CHLORIDE CONTENT

HANDBUCH

4.13 Chemische Eigenschaften des Wassers
'LH IROJHQGH 7DEHOOH ]HLJW GLH ZLFKWLJVWHQ 3DUDPHWHU� GLH GLH :DVVHUTXDOLWlW EHVWLPPHQ� 'LHVH :HUWH P�VVHQ HLQJHKDOWHQ ZHUGHQ� XP 
.RUURVLRQ RGHU $EODJHUXQJHQ MHJOLFKHU $UW ]X YHUKLQGHUQ� GLH VRZRKO GLH :lUPHOHLVWXQJ DOV DXFK GLH /HEHQVGDXHU GHV :lUPHWDXVFKHUV 
DXI GHU 1XW]HUVHLWH JHIlKUGHQ Z�UGHQ� =X GLHVHP =ZHFN VROOWHQ GLH FKHPLVFK�SK\VLNDOLVFKHQ (LJHQVFKDIWHQ GHV :DVVHUV MlKUOLFK �EHUSU�IW 
ZHUGHQ�
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RAS MC Kp-MC VB Kp-F Kp / GPS Kp / PAS Kp
HANDBUCH

%HL OlQJHUHQ 6WLOOVWDQGV]HLWHQ LVW GHU $XVWDXVFKHU HQWZHGHU YROOVWlQGLJ PLW HQWVSUHFKHQG JO\NROLVLHUWHP :DVVHU 
JHI�OOW RGHU YROOVWlQGLJ OHHU ]X ODVVHQ�

8P .RUURVLRQ RGHU $EODJHUXQJHQ MHJOLFKHU $UW ]X YHUPHLGHQ� HPSIHKOHQ ZLU )ROJHQGHV�
• /HHUHQ 6LH GHQ 9HUGDPSIHU YRU GHU 'XUFKI�KUXQJ YRQ :DUWXQJVDUEHLWHQ�
• %HQXW]HQ 6LH NHLQH XQJHHLJQHWHQ PHFKDQLVFKHQ 6\VWHPH� ZLH ]�%� %RKUHU RGHU :DVVHUVWUDKOHQ PLW ]X KRKHP 'UXFN ]XU 5HLQLJXQJ GHV 

*HUlWHV�
• %HQXW]HQ 6LH NHLQH ]X DJJUHVVLYHQ 5HLQLJXQJVPLWWHO� 9RU GHU 9HUZHQGXQJ HLQHV FKHPLVFKHQ 5HLQLJXQJVPLWWHOV LVW GLH 9HUWUlJOLFKNHLW PLW 

GHQ %DXPDWHULDOLHQ GHV :lUPHWDXVFKHUV ]X SU�IHQ�
• (QWOHHUHQ 6LH GHQ :lUPHWDXVFKHU VRUJIlOWLJ ZlKUHQG GHU :LQWHUSDXVHQ

4.13.1 Verhinderung der Gefahr des Einfrierens des Verbrauchertauschers

'DV LP 1XW]HQWDXVFKHU HQWKDOWHQH :DVVHU N|QQWH� ZHQQ HV QLFKW RUGQXQJVJHPl� DGGLWLYLHUW LVW� HLQIULHUHQ XQG LQIROJHGHVVHQ GHQ 1XW]HQ�
WDXVFKHU ]XP 3ODW]HQ EULQJHQ�  :lKUHQG GHV %HWULHEV GHV *HUlWV NDQQ GLHV DXIJUXQG HLQHV XQ]XUHLFKHQGHQ :DVVHUGXUFKÀXVVHV RGHU 
HLQHU ]X QLHGULJHQ :DVVHUWHPSHUDWXU JHVFKHKHQ� 8P VROFKH 6LWXDWLRQHQ ]X YHUPHLGHQ� LVW GDV *HUlW VHULHQPl�LJ PLW HLQHU 9RUULFKWXQJ 
DXVJHVWDWWHW� GLH GDV 9RUKDQGHQVHLQ HLQHV 'XUFKÀXVVHV IHVWVWHOOW �'LIIHUHQ]GUXFNVFKDOWHU RGHU )O�JHOUDGVFKDOWHU�� VRZLH PLW HLQHU )URVW�
VFKXW]VRQGH� GLH DQ GHU :DVVHUOHLWXQJ DXV GHP *HUlW DQJHEUDFKW LVW� %HLGH 9RUULFKWXQJHQ VHKHQ VWDQGDUGPl�LJ HLQH PDQXHOOH 5�FNVWHO�
OXQJ LP )DOOH HLQHV (LQJULIIV YRU�

'LH YRUJHQDQQWHQ 6FKXW]YRUULFKWXQJHQ �'LIIHUHQ]GUXFNVFKDOWHU�'XUFKÀXVVVFKDOWHU XQG )URVWVFKXW]VRQGH� P�V�
VHQ UHJHOPl�LJ �EHUSU�IW ZHUGHQ� XP LKUHQ RUGQXQJVJHPl�HQ %HWULHE VLFKHU]XVWHOOHQ�

'LH 0DQLSXODWLRQ XQG�RGHU 9HUlQGHUXQJ GHU REHQ EHVFKULHEHQHQ )XQNWLRQVZHLVH GHU REHQ JHQDQQWHQ 6FKXW]YRU�
ULFKWXQJHQ �:DVVHUGLIIHUHQ]GUXFNVFKDOWHU�)OXVVVFKDOWHU XQG )URVWVFKXW]VRQGH� HQWELQGHW GDV 8QWHUQHKPHQ YRQ 
MHJOLFKHU 9HUDQWZRUWXQJ LP )DOOH YRQ 6FKlGHQ DP *HUlW� GLH GXUFK GDV (LQIULHUHQ GHV %HQXW]HUWDXVFKHUV YHUXU�
VDFKW ZHUGHQ�
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RAS MC Kp-MC VB Kp-F Kp / GPS Kp / PAS Kp

RAS MC KP /VB KP / F Kp 521 591 721 871 1001 1402

��� ��� ��� ���� ���� ����

RAS MC KP /VB KP / F Kp 1702 2102 2402 2902 3402 3702 VB Kp

���� ���� ���� ���� ���� ����

PAS Kp 451 521 651 731 881 1001 1201

��� ��� ��� ��� ��� ���� ����

PAS Kp 1502 1702 2102 2502 2852 2902 3402

���� ���� ���� ���� ���� ���� ����

GPS Kp 941 581 751 891 1051 1252

��� ���� ���� ���� ���� ����

GPS Kp 1452 1752 2052 2552 2852

���� ���� ���� ���� ����

HANDBUCH

-HGH .�KOPDVFKLQH EHQ|WLJW HLQHQ 0LQGHVWZDVVHUJHKDOW LP +\GUDXOLNNUHLVODXI GHV %HQXW]HUV� XP HLQHQ NRUUHNWHQ 
%HWULHE GHU (LQKHLW ]X JHZlKUOHLVWHQ XQG HLQH KRKH $Q]DKO YRQ $Q� XQG $XVVFKDOWXQJHQ GHU 9HUGLFKWHUQ ]X YHUKLQ�
GHUQ� GLH GHQ /HEHQV]\NOXV GHU (LQKHLW YHUN�U]HQ N|QQWHQ�

4.14 Minimaler Wassergehalt im Benutzerkreislauf

Mindestvolumen (l)

Mindestvolumen (l)

4.15 
� 3U�IHQ 6LH YRU GHP $XII�OOHQ� RE DOOH $EÀXVV� XQG $EODVVKlKQH JHVFKORVVHQ VLQG�
� gIIQHQ 6LH DOOH (QWO�IWXQJVYHQWLOH DQ GHQ 5RKUOHLWXQJHQ� LQQHUKDOE GHU (LQKHLW XQG DQ GHQ 6\VWHPWHUPLQDOV�
� gIIQHQ 6LH DOOH $EVSHUUYHQWLOH�
� gIIQHQ 6LH DP $QIDQJ GHU %HI�OOXQJ GDV :DVVHUYHQWLO GHU )�OOHLQKHLW DX�HUKDOE GHU $QODJH JDQ] ODQJVDP�
� 6REDOG :DVVHU DXV GHQ (QWO�IWXQJVYHQWLOHQ GHU 6\VWHPWHUPLQDOV DXVVWU|PW� VFKOLH�HQ 6LH GLHVH XQG I�OOHQ 6LH GDV 6\VWHP ZHLWHU� ELV GDV 
:DVVHUGUXFNPHVVJHUlW HLQHQ 'UXFN YRQ ��� EDU DQ]HLJW�

'LH $QODJH PXVV ELV ]X HLQHP 'UXFN ]ZLVFKHQ � XQG � EDU JHI�OOW ZHUGHQ� 'LHVHU 9RUJDQJ VROOWH XQEHGLQJW ZLHGHUKROW ZHUGHQ� QDFKGHP 
GLH 0DVFKLQH HLQLJH 6WXQGHQODQJ LQ %HWULHE ZDU �ZHJHQ GHU $QZHVHQKHLW YRQ /XIWEOlVFKHQ�� 'HU 6\VWHPGUXFN PXVV UHJHOPl�LJ �EHUSU�IW 
ZHUGHQ� XQG EHL 8QWHUVFKUHLWXQJ YRQ � EDU PXVV GHU :DVVHUJHKDOW HUK|KW ZHUGHQ� hEHUSU�IHQ 6LH LQ GLHVHP )DOO GLH $EGLFKWXQJHQ XQG 
'LFKWXQJHQ GHU +\GUDXOLNDQVFKO�VVH�

Mindestvolumen (l)

Mindestvolumen (l)

Mindestvolumen (l)

Mindestvolumen (l)
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RAS MC Kp-MC VB Kp-F Kp / GPS Kp / PAS Kp
HANDBUCH

4.17 Mikrokanal-Kondensatorspulen
'LH .RQGHQVDWLRQVVSXOHQ EHVWHKHQ DXV HLQHU 5HLKH YRQ )ODFKURKUHQ PLW UHFKWHFNLJHP 4XHUVFKQLWW� LQQHUKDOE GHUHU GLH 0LNURNDQlOH JHELO�
GHW ZHUGHQ� 'LH 5RKUH VLQG GXUFK HLQH $OXPLQLXPIROLH PLW HLQHU VSH]LHOO YHUJODVWHQ 2EHUÀlFKH PLWHLQDQGHU YHUEXQGHQ� XP GHQ :lUPHDX�
VWDXVFK PLW GHU /XIW ]X HUOHLFKWHUQ� $Q GHQ 6HLWHQ MHGHU 6SXOH EH¿QGHQ VLFK ]ZHL 9HUWHLOHU� GLH GDV )UHRQ LP JDVI|UPLJHQ =XVWDQG DXV GHP 
9HUGLFKWHUDXVODVV XQG LP À�VVLJHQ =XVWDQG QDFK GHU .RQGHQVDWLRQ DXIQHKPHQ�
$OOH .RPSRQHQWHQ GHV /XIW�)UHRQ�:lUPHWDXVFKHUV VLQG DXV HLQHU $OXPLQLXPOHJLHUXQJ KHUJHVWHOOW� 'LH .RQGHQVDWLRQVVSXOHQ EHVWHKHQ 
YROOVWlQGLJ DXV HLQHU $OXPLQLXPOHJLHUXQJ� GLH VSH]LHOO HQWZLFNHOW ZXUGH� XP GLH %HVWlQGLJNHLW JHJHQ NRUURVLYH 6WRIIH XQG GHQ :lUPH�
DXVWDXVFK PLW GHU /XIW ]X HUK|KHQ� 'LH :lUPHWDXVFKHU EHVWHKHQ DXV 7HLOHQ� GLH GXUFK /|WYHUELQGXQJHQ LQ HLQHU LQHUWHQ $WPRVSKlUH 
PLWHLQDQGHU YHUEXQGHQ ZHUGHQ� XP HLQH PD[LPDOH FKHPLVFKH 6WDELOLWlW ]X JHZlKUOHLVWHQ XQG VRPLW GHQ JDOYDQLVFKHQ (IIHNW ]X PLQLPLHUHQ�
$OXPLQLXP JLOW DOV �DNWLYHV� 0HWDOO� GD HV EHL .RQWDNW PLW 6DXHUVWRII GD]X QHLJW� LQ VHKU NXU]HU =HLW ]X R[LGLHUHQ XQG DXI GHU 2EHUÀlFKH 
HLQHQ H[WUHP KDUWHQ� ]lKHQ XQG UHJHQHUDWLYHQ �)LOP� ]X ELOGHQ� GHU GDV 0DWHULDO YRU GHP 9HUIDOO VFK�W]W� 8QWHU QRUPDOHQ %HGLQJXQJHQ� 
G�K� LQ HLQHU $WPRVSKlUH PLW HLQHP S+�:HUW ]ZLVFKHQ � XQG � RKQH 6lXUH� RGHU %DVHQVSLW]HQ� HUOHLGHW $OXPLQLXP NHLQHQ 6FKDGHQ GXUFK 
.RUURVLRQ� ZHQQ GLH 2[LGVFKLFKW QLFKW HQWIHUQW ZLUG� (QWVFKHLGHQGH )DNWRUHQ I�U GLH .RUURVLRQVEHVWlQGLJNHLW GHV :lUPHWDXVFKHUV VHOEVW 
VLQG GLH 0LNURVWUXNWXU GHV ]XP %DX GHV :lUPHWDXVFKHUV YHUZHQGHWHQ 0DWHULDOV� YRU DOOHP GLH 8PJHEXQJVEHGLQJXQJHQ� XQWHU GHQHQ HU 
DUEHLWHQ PXVV�
'HU KRKH 3DVVLYLHUXQJVJUDG GHU YHUZHQGHWHQ /HJLHUXQJ UHGX]LHUW GDV 5LVLNR JDOYDQLVFKHU .RUURVLRQ� :HQQ GLH ,QVWDOODWLRQ LQ EHVRQGHUV 
DJJUHVVLYHQ 8PJHEXQJHQ HUIROJW� VWHKHQ 2EHUÀlFKHQEHKDQGOXQJHQ ]XU 9HUI�JXQJ� GLH HLQHQ ZLUNVDPHUHQ XQG ODQJOHELJHUHQ 6FKXW] 
JHZlKUOHLVWHQ �([WUDV 3&3 XQG (&3��

4.17.1 Korrosive Umgebungsbedingungen
=X GHQ *HELHWHQ PLW GHP 3RWHQ]LDO� GLH .RUURVLRQVEHVWlQGLJNHLW YRQ $OXPLQLXPEDWWHULHQ QHJDWLY ]X EHHLQÀXVVHQ� JHK|UHQ .�VWHQ XQG 
N�VWHQQDKH *HELHWH� GLFKW EHVLHGHOWH 6WDGWJHELHWH XQG ,QGXVWULHVWDQGRUWH� $X�HUGHP JLEW HV HLQLJH VSH]L¿VFKH $QZHQGXQJHQ� GLH ]ZDU 
QLFKW LQ GLHVHQ %HUHLFKHQ OLHJHQ� DEHU SRWHQ]LHOO HEHQVR JHIlKUOLFK VHLQ N|QQHQ� ZLH ]�%� +DIHQ� XQG )OXJKDIHQEHUHLFKH� VWDUN IUHTXHQWLHUWH 
*HELHWH� .OlUDQODJHQ� .UDIWZHUNH� *HELHWH LQ GHU 1lKH YRQ FKHPLVFKHQ ,QGXVWULHQ� %UDXHUHLHQ� /HEHQVPLWWHOYHUDUEHLWXQJVDQODJHQ RGHU 
9HUEUHQQXQJVDQODJHQ� 8QWHU VROFKHQ 8PVWlQGHQ EHJ�QVWLJW GHU KRKH $QWHLO DQ 6FKDGVWRIIHQ LQ GHU /XIW GLH %LOGXQJ YRQ (OHNWURO\WHQ� 
6XEVWDQ]HQ� GLH LQ :DVVHU JHO|VW (OHNWUL]LWlW OHLWHQ XQG VRPLW NRUURVLYHQ :LUNXQJHQ EHJ�QVWLJHQ� 8QWHU VROFKHQ 8PVWlQGHQ VROOWH GLH 
2EHUÀlFKH GHU $OXPLQLXPDXVWDXVFKHU GXUFK VSH]LHOOH %HKDQGOXQJHQ JHVFK�W]W ZHUGHQ� GLH LKUH /HEHQVGDXHU �EHU GLH =HLW YHUOlQJHUQ� 
RKQH GLH (I¿]LHQ] GHV :lUPHDXVWDXVFKHV ]X EHHLQÀXVVHQ�

,Q GHU 1lKH YRQ .�VWHQJHELHWHQ ]� %� LVW GLH /XIWIHXFKWLJNHLW EHVRQGHUV UHLFK DQ 1DWULXPFKORULG XQG 6FKZHIHO� 6XEVWDQ]HQ� GLH LQ .RQWDNW 
PLW 0HWDOOVWRIIHQ VFKQHOO .RUURVLRQ YHUXUVDFKHQ N|QQHQ� 'DU�EHU KLQDXV ZLUNW GLH VDO]KDOWLJH $WPRVSKlUH� GLH DQ VLFK VFKRQ .RUURVLRQ 
LQGX]LHUW� LQ 9HUELQGXQJ PLW LQGXVWULHOOHQ $EJDVHQ DOV .RUURVLRQVNDWDO\VDWRU� ZHVKDOE GLH PDULQH�LQGXVWULHOOH 8PJHEXQJ XQWHU GHP .RUUR�
VLRQVDVSHNW GLH VFKOLPPVWH 6LWXDWLRQ GDUVWHOOW�

,QGXVWULHJHELHWH� EHY|ONHUXQJVUHLFKHQ 6WDGWJHELHWH XQG *HELHWH LQ GHU 1lKH YRQ +lIHQ XQG )OXJKlIHQ VLQG GDJHJHQ GXUFK HLQH KRKH 
.RQ]HQWUDWLRQ YRQ 6FKZHIHOR[LGHQ �62� � 62�� XQG 6WLFNR[LGHQ �12[� LQ GHU /XIW JHNHQQ]HLFKQHW� GLH DXV GHU 9HUEUHQQXQJ YRQ .RKOH 
XQG IRVVLOHQ .RKOHQZDVVHUVWRIIHQ UHVXOWLHUHQ� 'LHVH 6WRIIH� GLH VLFK LQ GHU /XIW YHUWHLOHQ� IDOOHQ LQ )RUP HLQHV VDXUHQ 5HJHQV RGHU HLQHV QLH�
GULJHQ 3+�7DXV ZLHGHU DXI GHQ %RGHQ ]XU�FN� ,Q GHU 1lKH YRQ ,QGXVWULHJHELHWHQ EH¿QGHQ VLFK LQ GHU /XIW DXFK 3DUWLNHO YRQ 0HWDOOR[LGHQ� 
&KORULGHQ� 6XOIDWHQ� 6FKZHIHOVlXUH� .RKOHQVWRII XQG VHLQHQ 9HUELQGXQJHQ� 'LHVH 3DUWLNHO N|QQHQ LQ 9HUELQGXQJ PLW 6DXHUVWRII� :DVVHU 
RGHU :DVVHUGDPSI VHKU NRUURVLY VHLQ XQG GDKHU YHUVFKLHGHQH 0HWDOOH ZLH $OXPLQLXP� (LVHQ� 6WDKO� 0HVVLQJ� .XSIHU XQG 1LFNHO DQJUHLIHQ�

4.17.2 Aluminium-Mikrokanal-Kondensatorspulen mit galvanischer Abscheidungsbehandlung (Extra ECP)
6LH EHVWHKHQ DXV HLQHU $OXPLQLXPOHJLHUXQJ XQG ZHUGHQ GXUFK /|WYHUELQGXQJHQ ]ZLVFKHQ GHQ 7HLOHQ KHUJHVWHOOW� 'LH %DWWHULHQ ZHUGHQ 
QDFK GHP :DVFKHQ� 7URFNQHQ XQG GHU $SSOLNDWLRQ HLQHV +DIWPLWWHOV� HLQHU %HKDQGOXQJ PLW (SR[LGIDUEH XQWHU]RJHQ� 'DV YHUZHQGHWH 
3URGXNW ELOGHW HLQHQ JOHLFKPl�LJHQ XQG NRQWLQXLHUOLFKHQ )LOP �EHU GLH JHVDPWH 2EHUÀlFKH GHV $XVWDXVFKHUV� ZRGXUFK HLQH JODWWH� ÀH[LEOH 
%HVFKLFKWXQJ HQWVWHKW� GLH EHVRQGHUV ZLGHUVWDQGVIlKLJ JHJHQ .RUURVLRQ LVW� 'LH 6WlUNH GHV DXIJHEUDFKWHQ 0DWHULDOV EHWUlJW HWZD �� �P 
XQG NDQQ ]X HLQHP 9HUOXVW DQ :lUPH�EHUWUDJXQJ YRQ HWZD �� I�KUHQ�

6ROOWH GLH )O�VVLJNHLW LP +\GUDXOLNNUHLVODXI )URVWVFKXW]PLWWHO HQWKDOWHQ� GDUI VLH QLFKW XQEHKDQGHOW DEÀLH�HQ� GD HV 
VLFK XP HLQHQ 6FKDGVWRII KDQGHOW� 6LH PXVV I�U HLQH P|JOLFKH :LHGHUYHUZHQGXQJ JHVDPPHOW ZHUGHQ�

4.16 Entleerung der Anlage
� 6WHOOHQ 6LH YRU GHP (QWOHHUHQ GHQ +DXSWVFKDOWUHJOHU DXI ³$86 ³�
� 6WHOOHQ 6LH VLFKHU� GDVV GDV 9HQWLO GHU )�OOHLQKHLW JHVFKORVVHQ LVW�
� gIIQHQ 6LH GHQ $EODVVKDKQ DX�HUKDOE GHU (LQKHLW XQG DOOH (QWO�IWXQJVYHQWLOH GHV *HUlWV XQG 7HUPLQDOV�
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RAS MC Kp-MC VB Kp-F Kp / GPS Kp / PAS Kp
HANDBUCH

'LH PLW 2EHUÀlFKHQVFKXW]IDUEH EHKDQGHOWHQ :lUPHWDXVFKHU P�VVHQ� REZRKO VLH YRU NRUURVLYHQ 0LWWHOQ JH�
VFK�W]W VLQG� UHJHOPl�LJ �EHUSU�IW ZHUGHQ �QLH OlQJHU DOV � 0RQDWH EHL QLFKW DJJUHVVLYHQ %HWULHEVEHGLQJXQJHQ� 
DQVRQVWHQ QLFKW OlQJHU DOV � 0RQDWH�� XP GHQ WDWVlFKOLFKHQ =XVWDQG GHV 2EHUÀlFKHQVFKXW]HV ]X EHXUWHLOHQ� 
6ROOWH GLH XUVSU�QJOLFKH )DUEVFKLFKW ]HUNUDW]W E]Z� JDQ] RGHU WHLOZHLVH EHVFKlGLJW VHLQ� PXVV GHU XQEHGHFNWH 
%HUHLFK GXUFK HLQH HUQHXWH 6FKXW]EHKDQGOXQJ ]ZLQJHQG EHKDQGHOW ZHUGHQ�

6ROOWH GDV *HUlW LQ *HELHWHQ PLW VWDUNHQ :LQGHQ� LQ GHU 1lKH YRQ .�VWHQ RGHU :�VWHQ RGHU LQ *HELHWHQ PLW :LQG 
XQG�RGHU 6DQGVW�UPHQ HLQJHVHW]W ZHUGHQ� VROOWHQ GLH %DWWHULHQ KlX¿JHU �YLHUWHOMlKUOLFK� �EHUSU�IW ZHUGHQ� XP GHQ 
WDWVlFKOLFKHQ =XVWDQG GHV 2EHUÀlFKHQVFKXW]HV ]X EHXUWHLOHQ�

'LH 6WURPDQVFKO�VVH P�VVHQ JHPl� GHP LP *HUlW EHLJHI�JWHQ 6FKDOWELOG XQG LQ hEHUHLQVWLPPXQJ PLW GHQ 
JHOWHQGHQ 1RUPHQ KHUJHVWHOOW ZHUGHQ�

$FKWHQ 6LH GDUDXI� GDVV GHU 6WURPYHUVRUJXQJ GHV *HUlWV HLQ 6FKDOWHU YRUJHVFKDOWHW LVW� 6WHOOHQ 6LH VLFKHU� GDVV 
GHU +DXSWVFKDOWHUJULII PLW HLQHP 9RUKlQJHVFKORVV JHVLFKHUW LVW� XQG DXI GHP *ULII HLQ VLFKWEDUHV :DUQ]HLFKHQ 
DQJHEUDFKW LVW�

(V PXVV �EHUSU�IW ZHUGHQ� GDVV GLH HOHNWULVFKH 9HUVRUJXQJ HQWVSUHFKHQG GHU DXI GHP (WLNHWW DQ GHU 9RUGHUVHLWH 
GHV *HUlWV JHOLVWHWHQ HOHNWULVFKHQ 6ROOGDWHQ �6SDQQXQJ� 3KDVHQ� )UHTXHQ]� HQWVSUHFKHQ�

'DV 1HW]NDEHO XQG /HLWXQJVVFKXW] P�VVHQ JHPl� GHQ 6SH]L¿NDWLRQHQ GHV 6FKDOWSODQIRUPXODUV� GHU VLFK LP 
*HUlW EH¿QGHW� EHPHVVHQ ZHUGHQ� 

'HU .DEHOTXHUVFKQLWW PXVV LP ULFKWLJHQ 9HUKlOWQLV ]XU -XVWLHUXQJ GHV 6\VWHPVHLWHQVFKXW]HV VWHKHQ XQG )DNWRUHQ� 
GLH HLQHQ (LQÀXVV KDEHQ N|QQWHQ� P�VVHQ EHU�FNVLFKWLJW ZHUGHQ �7HPSHUDWXU� $UW GHU ,VROLHUXQJ� /lQJH� HWF���

%H]�JOLFK GHU 6WURPYHUVRUJXQJ P�VVHQ GLH JHPHOGHWHQ 7ROHUDQ]HQ XQG *UHQ]ZHUWH EHDFKWHW ZHUGHQ� 6ROOWHQ 
GLHVH 7ROHUDQ]HQ QLFKW HLQJHKDOWHQ ZHUGHQ� HUOLVFKW GLH *HZlKUOHLVWXQJ�

'LH 'XUFKÀXVVVFKDOWHU� ZHQQ QLFKW LP :HUN PRQWLHUW� P�VVHQ LQ hEHUHLQVWLPPXQJ PLW GHP 6FKDOWSODQ DQJHVFK�
ORVVHQ ZHUGHQ� 'LH 'XUFKÀXVVVFKDOWHUYHUELQGXQJHQ LQ GHU .OHPPOHLVWH G�UIHQ QLHPDOV �EHUEU�FNW ZHUGHQ� 'LH 
*HUlWJDUDQWLH HUOLVFKW� ZHQQ GLH $QVFKO�VVH YHUlQGHUW RGHU QLFKW NRUUHNW PRQWLHUW ZHUGHQ�

(UGHQ 6LH DOOH QDFK *HVHW] XQG 5HFKW YRUJHJHEHQHQ 9HUELQGXQJHQ�

$FKWHQ 6LH GDUDXI� GDVV YRU MHGHP 6HUYLFHEHWULHE GHV *HUlWV GLH 6WURPYHUVRUJXQJ DEJHVFKDOWHW LVW�

'LH 'LPHQVLRQLHUXQJ GHU (OHNWUR]XOHLWXQJ XQG $EVLFKHUXQJ GHU (LQKHLW KDW QDFK GHQ $QJDEHQ LP 0DVFKLQHQ�
VFKDOWSODQ XQG QDFK GHP 0D[LPDOZHUWHQ ]X HUIROJHQ XP HLQH NRUUHNWH 6SDQQXQJ ]X JHZlKUOHLVWHQ�

FROSTSCHUTZ
%HLP gIIQHQ GHV +DXSWVFKDOWHUV ZLUG GHU 6WURP YRQ MHGHU HOHNWULVFKHQ +HL]XQJ XQG )URVWVFKXW]HLQULFKWXQJ JHWUHQQW� 
HLQVFKOLH�OLFK GHU .RPSUHVVRUNXUEHOZDQQHQKHL]XQJHQ� 'HU +DXSWVFKDOWHU GDUI QXU I�U 5HLQLJXQJ� :DUWXQJ RGHU 5H�
SDUDWXU JHWUHQQW ZHUGHQ�

'LH 6FKDOWWDIHO EH¿QGHW VLFK LP ,QQHUHQ GHV *HUlWHV DQ GHU 6HLWH GHV 7HFKQLNIDFKV� ZR VLFK DXFK YHUVFKLHGHQH .RPSRQHQWHQ GHV .lO�
WHNUHLVHV EH¿QGHQ� 8P DXI GDV HOHNWULVFKH %RDUG ]XJUHLIHQ ]X N|QQHQ� HQWIHUQHQ 6LH GLH )URQWEOHQGH GHV *HUlWHV�
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RAS MC Kp-MC VB Kp-F Kp / GPS Kp / PAS Kp

RAS MC Kp / VB Kp 521 591 721 871 1001 1402
9�a� +] ���������1�*1' ���������1�*1' ���������1�*1' ���������1�*1' ���������1�*1' ���������1�*1'

9   �� �� �� �� �� ��
9�a � 9 ����� � �� ����� � �� ����� � �� ����� � �� ����� � �� ����� � ��

9�a ����� ����� ����� ����� ����� �����
mm� �� �� �� �� �� ��
mm� �� �� �� �� �� ��

RAS MC Kp / VB Kp 1702 2102 2402 2902 3402 3702 RAS VB Kp
9�a�+] ���������1�*1' ���������1�*1' ���������1�*1' ���������1�*1' ���������1�*1' ���������1�*1'

9   �� �� �� �� �� ��
9�a � 9 ����� � �� ����� � �� ����� � �� ����� � �� ����� � �� ����� � ��

9�a ����� ����� ����� ����� ����� �����
mm� �� �� ��� ��� ��� �[���
mm� �� �� �� �� �� ���

RAS F Kp 521 591 721 871 1001 1402
9�a�+] ���������1�*1' ���������1�*1' ���������1�*1' ���������1�*1' ���������1�*1' ���������1�*1'

9   �� �� �� �� �� ��
9�a � 9 ����� � �� ����� � �� ����� � �� ����� � �� ����� � �� ����� � ��

9�a ����� ����� ����� ����� ����� �����
mm� �� �� �� �� �� ��
mm� �� �� �� �� �� ��

HANDBUCH

4.19 Elektrische Angabe

%HDFKWHQ 6LH GLH HOHNWULVFKHQ $QJDEHQ LQ GHQ EHLJHI�JWHQ 6FKDOWSOlQHQ�

'LH 1HW]VSDQQXQJ GDUI XP QLFKW PHKU DOV � ��� GHV 1HQQZHUWHV VFKZDQNHQ XQG GLH $EZHLFKXQJ ]ZLVFKHQ GHQ 
3KDVHQ PXVV ZHQLJHU DOV �� EHWUDJHQ� 6ROOWHQ GLHVH 7ROHUDQ]HQ QLFKW HLQJHKDOWHQ ZHUGHQ� ZHQGHQ 6LH VLFK ELWWH DQ 
XQVHUH WHFKQLVFKH $EWHLOXQJ� 'LH 9HUZHQGXQJ GHV *HUlWV PLW HLQHU 6WURPYHUVRUJXQJ� GLH JU|�HUH $EZHLFKXQJHQ DOV 
GLH DQJHJHEHQHQ DXIZHLVW� I�KUW ]XP *DUDQWLHYHUIDOO�

'DV *HUlW PXVV �EHU HLQ ��'UDKW�.DEHO �� 3KDVHQ � 1 � *1'� YHUVRUJW ZHUGHQ� ZHQQ GLH 1HW]VSDQQXQJ ���9 � �SK � ��+] �1 �*1' 
EHWUlJW� 6SH]LHOOH 6WURPYHUVRUJXQJHQ VLQG MHGRFK DXI $QIUDJH P|JOLFK �VLHKH 7\SHQVFKLOG XQG 6FKDOWSODQ��
6FKOLH�HQ 6LH GLH 3KDVHQ DQ GLH (LQJDQJVNOHPPHQ GHV +DXSWVFKDOWHUV XQG GHQ (UGXQJVGUDKW DQ GLH GDI�U YRUJHVHKHQH .OHPPH DQ� 
9HUZHQGHQ 6LH HLQ 1HW]NDEHO PLW HLQHP JHHLJQHWHQ 4XHUVFKQLWW XQG HLQHU P|JOLFKVW NXU]HQ /lQJH� XP 6SDQQXQJVDEIlOOH ]X YHUPHLGHQ� 
6FK�W]HQ 6LH GDV 1HW]NDEHO YRU GHP *HUlW GXUFK HLQHQ 6FKXW]VFKDOWHU JHHLJQHWHU *U|�H XQG (LJHQVFKDIWHQ� 'HQ 4XHUVFKQLWW GHV 1HW]ND�
EHOV XQG GLH *U|�H GHV 6FKXW]VFKDOWHUV ¿QGHQ 6LH LQ GHU EHLJHI�JWHQ .RPSRQHQWHQWDEHOOH� GLH HEHQIDOOV GLH *U|�H GHV +DXSWVFKXW]VFKDO�
WHUV DQJLEW�
'LH $QVFKOXVVSRVLWLRQ GHV 1HW]NDEHOV LVW DXI GHP 0D�ELOG GHU 0DVFKLQH LP $QKDQJ GHV +DQGEXFKV DQJHJHEHQ� 'HU .DEHODQVFKOXVV LQ 
GHU (LQKHLW PXVV HQWVSUHFKHQG GHQ ORNDOHQ 9RUVFKULIWHQ JHVFK�W]W ZHUGHQ�
6ROOWH GDV 6WURPNDEHO YRQ GHU 2EHUVHLWH ELV ]XP (LQWULWW LQ GDV *HUlW NRPPHQ� P�VVHQ 6LH HLQHQ .QLFNEUXFK GXUFKI�KUHQ�

9RU %HJLQQ MHJOLFKHU (LQJULIIH DQ GHU HOHNWULVFKHQ $QODJH PXVV HLQH 6LFKWSU�IXQJ GXUFKJHI�KUW ZHUGHQ� XP VL�
FKHU]XVWHOOHQ� GDVV GLH HOHNWULVFKHQ 6FKDOWNUHLVH GHV *HUlWV ZlKUHQG GHV 7UDQVSRUWV QLFKW EHVFKlGLJW ZXUGHQ� 
,QVEHVRQGHUH PXVV HV �EHUSU�IW ZHUGHQ� GDVV DOOH 6FKUDXEHQ GHU YHUVFKLHGHQHQ .OHPPHQ NRUUHNW IHVWJH]RJHQ 
VLQG XQG GDVV GLH .DEHOLVROLHUXQJ LQWDNW XQG LQ JXWHP =XVWDQG LVW�

'LH 3KDVHQOHLWXQJHQ GHV 1HW]NDEHOV P�VVHQ DQ GLH IUHLHQ .OHPPHQ DP (LQJDQJ GHV +DXSWVFKDOWHUV GHV *HUlWV DQJHVFKORVVHQ ZHUGHQ� 
GLH (UGOHLWXQJ PXVV DQ GHU VSH]LHOO YRUJHVHKHQHQ .OHPPH �JHNHQQ]HLFKQHW GXUFK GLH ,QLWLDOHQ 3(� EHIHVWLJW ZHUGHQ�

Stromversorgung
Kontroll-Schaltkreis

Hilfsschaltkreis

Leitungsabschnitt
PE-Sektion

Stromversorgung
Kontroll-Schaltkreis

Hilfsschaltkreis

Leitungsabschnitt
PE-Sektion

Stromversorgung
Kontroll-Schaltkreis

Hilfsschaltkreis

Leitungsabschnitt
PE-Sektion
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RAS MC Kp-MC VB Kp-F Kp / GPS Kp / PAS Kp

PAS Kp 451 521 651 731 881 1001 1201
9�a�+] ���������1�*1' ���������1�*1' ���������1�*1' ���������1�*1' ���������1�*1' ���������1�*1' ���������1�*1'

9   �� �� �� �� �� �� �� 9$&
9�a � 9 ����� � �� ����� � �� ����� � �� ����� � �� ����� � �� ����� � �� ����� � ��

9�a ����� ����� ����� ����� ����� ����� �����
mm� �� �� �� �� �� �� ��
mm� �� �� �� �� �� �� ��

RAS F Kp 1702 2102 2402 2902 3402
9�a�+] ���������1�*1' ���������1�*1' ���������1�*1' ���������1�*1' ���������1�*1'

9   �� �� �� �� ��
9�a � 9 ����� � �� ����� � �� ����� � �� ����� � �� ����� � ��

9�a ����� ����� ����� ����� �����
mm� �� �� ��� ��� ���
mm� �� �� �� �� ��

PAS Kp 1502 1702 2102 2502 2852 2902 3402
9�a�+] ���������1�*1' ���������1�*1' ���������1�*1' ���������1�*1' ���������1�*1' ���������1�*1' ���������1�*1'

9   �� �� �� �� �� �� ��
9�a � 9 ����� � �� ����� � �� ����� � �� ����� � �� ����� � �� ����� � �� ����� � ��

9�a ����� ����� ����� ����� ����� ����� �����
mm� �� �� �� �� ��� ��� ���
mm� �� �� �� �� �� �� ��

GPS Kp 491 581 751 891 1051 1252
9�a�+] ���������1�*1' ���������1�*1' ���������1�*1' ���������1�*1' ���������1�*1' ���������1�*1'

9   �� �� �� �� �� ��
9�a � 9 ����� � �� ����� � �� ����� � �� ����� � �� ����� � �� ����� � ��

9�a ����� ����� ����� ����� ����� �����
mm� �� �� �� �� �� ��
mm� �� �� �� �� �� ��

GPS Kp 1452 1752 2052 2552 2852
9�a�+] ���������1�*1' ���������1�*1' ���������1�*1' ���������1�*1' ���������1�*1'

9   �� �� �� �� ��
9�a � 9 ����� � �� ����� � �� ����� � �� ����� � �� ����� � ��

9�a ����� ����� ����� ����� �����
mm� �� �� �� �� ���
mm� �� �� �� �� ��

HANDBUCH

Stromversorgung
Kontroll-Schaltkreis

Hilfsschaltkreis

Leitungsabschnitt
PE-Sektion

Stromversorgung
Kontroll-Schaltkreis

Hilfsschaltkreis

Leitungsabschnitt
PE-Sektion

Stromversorgung
Kontroll-Schaltkreis

Hilfsschaltkreis

Leitungsabschnitt
PE-Sektion

Stromversorgung
Kontroll-Schaltkreis

Hilfsschaltkreis

Leitungsabschnitt
PE-Sektion

Stromversorgung
Kontroll-Schaltkreis

Hilfsschaltkreis

Leitungsabschnitt
PE-Sektion

'LH $QJDEHQ ]X GHQ HOHNWULVFKHQ 'DWHQ N|QQHQ RKQH 9RUDQN�QGLJXQJ JHlQGHUW ZHUGHQ� %HDFKWHQ 6LH GDKHU 
LPPHU GHQ PLW GHP *HUlW JHOLHIHUWHQ 6FKDOWSODQ�
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RAS MC Kp-MC VB Kp-F Kp / GPS Kp / PAS Kp
HANDBUCH

5. INBETRIEBNAHME

'LH ,QEHWULHEQDKPH PXVV LQ hEHUHLQVWLPPXQJ PLW GHQ LQ GHQ YRUKHULJHQ $EVFKQLWWHQ GHWDLOOLHUWHQ $QZHLVXQJHQ 
DXVJHI�KUW ZHUGHQ�

:HQQ HV HUIRUGHUOLFK LVW� GDV *HUlW HLQ� XQG DXV]XVFKDOWHQ� WXQ 6LH GDV QLH PLU GHP +DXSWVFKDOWHUV� 'LHVHU VROOWH QXU 
YHUZHQGHW ZHUGHQ� XP GDV *HUlW YRQ GHU 6WURPYHUVRUJXQJ ]X WUHQQHQ� ZHQQ NHLQ 6WURP ÀLH�W� ]�%� ZHQQ GDV *HUlW 
DXVJHVFKDOWHW LVW� %HL $XVIDOO GHU 6WURPYHUVRUJXQJ ZHUGHQ ]XGHP GLH .XUEHOZDQQHQKHL]XQJ QLFKW JHVSHLVW� ZRGXUFK 
GDV 5LVLNR HLQHV 9HUGLFKWHUDXVIDOOV EHLP (LQVFKDOWHQ GHU (LQKHLW EHVWHKW�

'LH HOHNWULVFKHQ $QVFKO�VVH GHV *HUlWV G�UIHQ QLFKW YHUlQGHUW ZHUGHQ� GD VRQVW GLH *DUDQWLH VRIRUW YHUIlOOW�

'LH HOHNWULVFKHQ :LGHUVWlQGH I�U GLH 9HUGLFKWHUQ P�VVHQ� IDOOV YRUKDQGHQ� PLQGHVWHQV �� 6WXQGHQ YRU GHP 6WDUW 
�9RUKHL]]HLW� GXUFK 6FKOLH�XQJ GHV +DXSWVFKDOWHUV HLQJHVFKDOWHW ZHUGHQ �GLH :LGHUVWlQGH ZHUGHQ DXWRPDWLVFK PLW 
6WURP YHUVRUJW� ZHQQ GHU 6FKDOWHU JHVFKORVVHQ ZLUG�� 'LH :LGHUVWlQGH IXQNWLRQLHUHQ RUGQXQJVJHPl�� ZHQQ GLH 
7HPSHUDWXU GHV 9HUGLFKWHUJHKlXVHV QDFK HLQLJHQ 0LQXWHQ ��·���& �EHU GHU 8PJHEXQJVWHPSHUDWXU OLHJW�

6LQG HOHNWULVFKH :LGHUVWlQGH I�U GLH 9HUGLFKWHUQ YRUKDQGHQ� VR LVW ZlKUHQG GHU �� 6WXQGHQ GHU 9RUZlUP]HLW ]X 
SU�IHQ� RE GDV 'LVSOD\ GHV *HUlWHV 2)) DQ]HLJW RGHU RE VLFK GDV *HUlW LP 6WDQG�E\�0RGXV EH¿QGHW� ,P )DOOH HLQHV 
YHUVHKHQWOLFKHQ 6WDUWV YRU $EODXI GHU ���VW�QGLJHQ 9RUZlUP]HLW N|QQWHQ GLH 9HUGLFKWHUQ VWDUN EHVFKlGLJW ZHUGHQ 
XQG GLH *DUDQWLH YHUIlOOW GDQQ DXWRPDWLVFK�

� hEHUSU�IHQ 6LH� RE GDV *HUlW NRUUHNW XQG LQ hEHUHLQVWLPPXQJ PLW GHQ $QZHLVXQJHQ LQ GLHVHP +DQGEXFK LQVWDOOLHUW LVW�
� hEHUSU�IHQ 6LH GHQ HOHNWULVFKHQ $QVFKOXVV XQG GLH NRUUHNWH %HIHVWLJXQJ DOOHU .OHPPHQ�
� hEHUSU�IHQ 6LH� RE GLH 6SDQQXQJ GHU 5 6 7�3KDVHQ PLW GHU DXI GHP 7\SHQVFKLOG GHV *HUlWV DQJHJHEHQHQ 6SDQQXQJ �EHUHLQVWLPPW�
� hEHUSU�IHQ 6LH� RE GDV *HUlW PLW GHP (UGXQJVV\VWHP YHUEXQGHQ LVW�
� hEHUSU�IHQ 6LH DXI *DVOHFNDJHQ� HYHQWXHOO PLW +LOIH HLQHV /HFNVXFKJHUlWV�
� hEHUSU�IHQ 6LH DXI gOÀHFNHQ� GLH HLQ =HLFKHQ I�U HLQ /HFN VHLQ N|QQWHQ�
� hEHUSU�IHQ 6LH� GDVV GHU .�KONUHLVODXI XQWHU 'UXFN VWHKW� YHUZHQGHQ 6LH 0DVFKLQHQPDQRPHWHU� IDOOV YRUKDQGHQ� RGHU %HWULHEVPDQRPHWHU�
� hEHUSU�IHQ 6LH DOOH 6HUYLFHEXFKVHQ� XP VLFKHU]XVWHOOHQ� GDVV VLH PLW GHQ HQWVSUHFKHQGHQ 6WHFNHUQ YHUVFKORVVHQ VLQG�
� hEHUSU�IHQ 6LH� RE HYHQWXHOOH HOHNWULVFKH :LGHUVWlQGH GHU 9HUGLFKWHUQ NRUUHNW JHVSHLVW VLQG�
� hEHUSU�IHQ 6LH� RE HYHQWXHOOH +\GUDXOLNDQVFKO�VVH NRUUHNW LQVWDOOLHUW ZXUGHQ XQG DOOH $QJDEHQ DXI GHQ 7\SHQVFKLOGHUQ HLQJHKDOWHQ ZHUGHQ�
� hEHUSU�IHQ 6LH GLH NRUUHNWH (QWO�IWXQJ GHV *HUlWV�
� hEHUSU�IHQ 6LH� RE GLH )O�VVLJNHLWVWHPSHUDWXUHQ LQQHUKDOE GHU %HWULHEVJUHQ]HQ OLHJHQ�
� 3U�IHQ 6LH YRU GHP (LQVFKDOWHQ� RE DOOH 9HUVFKOXVVGHFNHO NRUUHNW SRVLWLRQLHUW XQG PLW GHU HQWVSUHFKHQGHQ 6FKUDXEH JHVLFKHUW VLQG�

9RU GHU ,QEHWULHEQDKPH GHV *HUlWHV LVW HV QRWZHQGLJ� 9RUSU�IXQJHQ GHU HOHNWULVFKHQ� K\GUDXOLVFKHQ XQG N�KOWHFKQLVFKHQ 7HLOH GXU�
FK]XI�KUHQ�

5.1.1 Vor dem Inbetriebnahme

%HWULHEVVW|UXQJHQ RGHU 6FKlGHQ N|QQHQ DXFK GXUFK PDQJHOQGH 6RUJIDOW ZlKUHQG GHV 7UDQVSRUWV XQG GHU ,QVWDO�
ODWLRQ HQWVWHKHQ� 9RU GHU ,QVWDOODWLRQ RGHU ,QEHWULHEQDKPH VROOWH HV VLFKHUJHVWHOOW ZHUGHQ� GDVV HV NHLQH .lOWH�
PLWWHOOHFNDJH JLEW� GLH GXUFK JHEURFKHQH 5RKUOHLWXQJHQ� 'UXFNVFKDOWHUDQVFKO�VVH� 6DERWDJH DQ GHQ 5RKUHQ GHV 
.�KONUHLVODXIHV� 9LEUDWLRQHQ ZlKUHQG GHV 7UDQVSRUWV RGHU 0LVVKDQGOXQJHQ YRU 2UW YHUXUVDFKW ZHUGHQ�

5.1.2 Erste Inbetriebnahme
'LH HUVWH ,QEHWULHEQDKPH GHV *HUlWV PXVV YRQ HLQHP YRP +HUVWHOOHU DXWRULVLHUWHQ )DFKPDQQ I�U .�KOWHFKQLN GXUFKJHI�KUW ZHUGHQ�

3U�IHQ 6LH YRU GHP (LQVFKDOWHQ� RE DOOH +lKQH DQ GHQ 9HUGLFKWHUGUXFN� XQG 6DXJVHLWH JH|IIQHW VLQG�

'LH gIIQXQJ GHU DXI GHQ 9HUGLFKWHU HLQJHVWHOOWHQ 6SHUUYHQWLOH PXVV VRIRUW YRQ GHU (LQVFKDOWXQJ GHU (LQKHLW QD�
FKJHIROJW ZHUGHQ� 



49

RAS MC Kp-MC VB Kp-F Kp / GPS Kp / PAS Kp

�& �� � �����
�& �� 
 

 � �����
�& ��� �
Bar �� ���� �����
Bar �� ����
Bar ���


 ���

HANDBUCH

6ROOWHQ GLH I�U GLH (LQKHLW HUIRUGHUOLFKHQ %HWULHEVDUWHQ QXU +HL]XQJ�.�KOXQJ �RKQH VDQLWlU :DVVHUEHUHLWXQJ� VHLQ� PXVV GHU 
LQWHUQH 3DUDPHWHU GHV )6��0LNURSUR]HVVRUV YRQ � DXI � JHlQGHUW ZHUGHQ� XP .RQ¿JXUDWLRQVZDUQXQJHQ ]X YHUPHLGHQ� 
%LWWH NRQWDNWLHUHQ 6LH GDV 8QWHUQHKPHQ I�U 8QWHUVW�W]XQJ�

5.1.3 Kalibrierung von Steuerungs- und Sicherheitskomponenten

Gerät Set-point Differential Art des Reset
.�KOEHWULHE
6DQLWlU :DVVHUPRGXV
)URVWVFKXW]WKHUPRVWDW 0DQXHOO
+RFKGUXFNVLFKHUKHLWVYHQWLO
+RFKGUXFNVFKDOWHU 0DQXHOO
1LHGHUGUXFNVFKDOWHU $XWRPDWLVFK


 'HIDXOW�:HUWH� $XI $QIUDJH N|QQHQ YHUVFKLHGHQH :HUWH HLQJHVWHOOW ZHUGHQ


 0LW 53�=XEHK|U



 :DVVHUDXVJDQJVWHPSHUDWXU ���&

9RU GHU ,QEHWULHEQDKPH GHU 0DVFKLQH� ]XP HUVWHQ 0DO RGHU QDFK OlQJHUHU ,QDNWLYLWlW LVW ]X �EHUSU�IHQ� RE GLH DXI 
GHP 0LNURSUR]HVVRU HLQJHVWHOOWHQ 3DUDPHWHU PLW GHQ ]X HUZDUWHQGHQ %HWULHEVEHGLQJXQJHQ �EHUHLQVWLPPHQ�

=XU ,QEHWULHEQDKPH GHV *HUlWV PXVV GHU +DXSWVFKDOWHU DXI GLH 3RVLWLRQ (,1 JHVWHOOW ZHUGHQ� XP GDV *HUlW PLW 6WURP ]X YHUVRUJHQ� 'U��
FNHQ 6LH DQVFKOLH�HQG GLH (,1�$86�7DVWH DXI GHU 7DVWDWXU GHV 0LNURSUR]HVVRUV XQG VFKDOWHQ 6LH VLH DXI (,1�

%HL JHVFKORVVHQHP IHUQJHVWHXHUWHP (,1�$86�.RQWDNW VWDUWHW DXWRPDWLVFK GLH PLNURSUR]HVVRUJHVWHXHUWH =LUNXODWLRQVSXPSH� 1DFK HLQHU 
DP 0LNURSUR]HVVRU HLQVWHOOEDUHQ 9HU]|JHUXQJV]HLW VWDUWHQ GLH /�IWHU XQG DQVFKOLH�HQG GLH YHUVFKLHGHQHQ 9HUGLFKWHUQ MH QDFK GHU ]XU 
'HFNXQJ GHU :lUPHODVW HUIRUGHUOLFKHQ .�KOOHLVWXQJ�

1DFK (UUHLFKHQ HLQHV VWDELOHQ %HWULHEVVWDWXV GHU 0DVFKLQH PXVV GHU 7HFKQLNHU� GHU GLH HUVWH ,QEHWULHEQDKPH GXUFKI�KUW� GLH %HWULHEVSD�
UDPHWHU GHU *UXSSH HUPLWWHOQ XQG IROJHQGHV �EHUSU�IHQ�
D� GLH +RFKGUXFN�6LFKHUKHLWVGUXFNVFKDOWHU IXQNWLRQLHUHQ� NRUUHNW LQVWDOOLHUW XQG NDOLEULHUW VLQG�
E� GLH H[WHUQHQ 6LFKHUKHLWVYHQWLOH GHQ (LQVWHOOGUXFN DQ]HLJHQ XQG GDVV GHU :HUW GHU YRUJHVHKHQH LVW�
F� HV EHVWHKHQ NHLQH .lOWHPLWWHOOHFNDJH�

 'LH JHVDPPHOWHQ 'DWHQ P�VVHQ DXI GHP HQWVSUHFKHQGHQ (UVWLQEHWULHEQDKPHIRUPXODU YHUPHUNW ZHUGHQ� GDV GHP +DQGEXFK EHLJHI�JW LVW�

(LQH .RSLH GHV (UVWLQEHWULHEQDKPHIRUPXODUV� LQ DOOHQ ]XWUHIIHQGHQ )HOGHUQ DXVJHI�OOW� PXVV DQ GHQ +HUVWHOOHU 
JHVFKLFNW ZHUGHQ� GDPLW GLH *DUDQWLH I�U GDV *HUlW LQ .UDIW WUHWHQ NDQQ�

%HL GHU (UVWLQEHWULHEQDKPH PXVV GHU 7HFKQLNHU GLH RUGQXQJVJHPl�H )XQNWLRQ GHU 6LFKHUKHLWVHLQULFKWXQJHQ 
�+RFK� XQG 1LHGHUGUXFNVFKDOWHU� :DVVHUGLIIHUHQ]GUXFNVFKDOWHU� )URVWVFKXW]WKHUPRVWDW XVZ�� XQG GHU 6WHXHUHLQ�
ULFKWXQJHQ � 6WHXHUWKHUPRVWDW� .RQGHQVDWLRQVGUXFNUHJOHU XVZ�� �EHUSU�IHQ�

� hEHUSU�IHQ 6LH GLH 5RWDWLRQ YRQ 9HUGLFKWHUQ XQG 9HQWLODWRUHQ� 6ROOWH GLH 'UHKULFKWXQJ QLFKW NRUUHNW VHLQ� VR VFKDOWHQ 6LH VRIRUW GHQ +DXSWVFKDO�
WHU DXV XQG lQGHUQ 6LH HLQH GHU HLQJHKHQGHQ 3KDVHQ GHU +DXSWVWURPYHUVRUJXQJ� XP GLH 'UHKULFKWXQJ GHU 0RWRUHQ XP]XNHKUHQ�

� 3U�IHQ 6LH QDFK HLQLJHQ %HWULHEVVWXQGHQ� RE GDV )O�VVLJNHLWVDQ]HLJHU LQ GHU 0LWWH JU�Q LVW� 6ROOWH HV JHOE VHLQ� NDQQ HV LP .UHLVODXI 
)HXFKWLJNHLW HQWKDOWHQ VHLQ� ,Q GLHVHP )DOO LVW HV QRWZHQGLJ� GHQ .UHLVODXI ]X HQWIHXFKWHQ �QXU GXUFK TXDOL¿]LHUWHV 3HUVRQDO�� hEHUSU�IHQ 
6LH� GDVV NHLQH /XIWEODVHQ LP $Q]HLJHU HUVFKHLQHQ� ,Q GLHVHP )DOO LVW HV QRWZHQGLJ� GDV .lOWHPLWWHO QDFK]XI�OOHQ� 'DV $XIWUHWHQ HLQLJHU 
'DPSIEODVHQ LVW MHGRFK ]XOlVVLJ�
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5.2 Betrieb des Kältemittelgas-Erkennungssensors

5.2.1 Inbetriebnahme der Einheit
%HL MHGHP (LQVFKDOWHQ GHU (LQKHLW �3RZHU�2Q� ZLUG HLQ DXWRPDWLVFKHV .DOLEULHUYHUIDKUHQ GHV VHQVLEOHQ (OHPHQWV GXUFKJHI�KUW� GDV ��� 
6HNXQGHQ GDXHUW� ZlKUHQG GHUHQ� 
� (LQ $ODUP DXIJUXQG .lOWHPLWWHOOHFN �OHDNDJH� PLWWHOV URWHU $ODUPOHXFKWH JHPHOGHW ZLUG� GLH VLFK DQ GHU 9RUGHUVHLWH GHV HOHNWULVFKHQ 
6FKDOWVFKUDQNV EH¿QGHW� XQG GHU .RQWDNW 8���8�� DQ GHU .OHPPHQOHLVWH XPVFKDOWHW
� 'HU +LOIVNUHLVODXI PLW �� 9DF XQG GHU .UHLVODXI PLW ��� 9DF QLFKW JHVSHLVW ZHUGHQ
� 6LFK GLH =ZDQJVEHO�IWXQJ GHV .RPSUHVVRUIDFKV �EHU GHQ $7(;�1RWO�IWHU DNWLYLHUW

:HQQ GDV 9HUIDKUHQ HUIROJUHLFK ZDU� ZLUG GHU 6HQVRU DNWLYLHUW XQG XPJHKHQG�
� *HKW GLH URWH $ODUPOHXFKWH DXI GHU 9RUGHUVHLWH GHV HOHNWULVFKHQ 6FKDOWVFKUDQNV DXV XQG GHU .RQWDNW 8���8�� VFKDOWHW XP
� :HUGHQ DOOH +LOIVNUHLVOlXIH JHVSHLVW
� 6WRSSW GLH =ZDQJVEHO�IWXQJ GHV .RPSUHVVRUIDFKV �EHU GHQ $7(;�1RWO�IWHU
'LH (LQKHLW EH¿QGHW VLFK LP 0RGXV 21 XQG LVW I�U GHQ 6WDUW EHUHLW�

5.2.2 Funktionsweise
'LH )XQNWLRQVZHLVH GHV 6HQVRUV EDVLHUW DXI ]ZHL 6FKZHOOHQZHUWHQ�
� 8QWHUHU 6FKZHOOHQZHUW EHL ��� /)/ �/RZHU )ODPPDEOH /LPLW� PLW DXWRPDWLVFKHP 5HVHW GHV $ODUPV
� 2EHUHU 6FKZHOOHQZHUW EHL ��� /)/ �/RZHU )ODPPDEOH /LPLW� PLW PDQXHOOHP 5HVHW GHV $ODUPV

:HQQ ZlKUHQG GHV QRUPDOHQ %HWULHEV GHU (LQKHLW GHU 6HQVRU HLQH .RQ]HQWUDWLRQ �EHU GHQ 6FKZHOOHQZHUWHQ HUIDVVW� JHKW GLH (LQKHLW LQ GHQ 
$ODUP]XVWDQG �LQ GHQ =XVWDQG 2))� �EHU XQG XPJHKHQG� 
� :LUG HLQ $ODUP DXIJUXQG .lOWHPLWWHOOHFN �OHDNDJH� PLWWHOV URWHU $ODUPOHXFKWH JHPHOGHW� GLH VLFK DQ GHU 9RUGHUVHLWH GHV HOHNWULVFKHQ 
6FKDOWVFKUDQNV EH¿QGHW� XQG GHU .RQWDNW 8���8�� DQ GHU .OHPPHQOHLVWH VFKDOWHW XP
� :LUG GLH 6WURPYHUVRUJXQJ GHV +LOIVNUHLVODXIV PLW �� 9DF XQG GHU .UHLVODXI PLW ��� 9DF DEJHWUHQQW
� $NWLYLHUW VLFK GLH =ZDQJVEHO�IWXQJ GHV .RPSUHVVRUIDFKV �EHU GHQ $7(;�1RWO�IWHU
'LHVH 6LWXDWLRQ YHUEOHLEW� ELV GHU 6HQVRU ]XU�FNJHVHW]W ZLUG� ZDV DXWRPDWLVFK HUIROJHQ NDQQ RGHU MH QDFK �EHUVFKULWWHQHP 6FKZHOOHQZHUW 
PDQXHOO DXVJHI�KUW ZHUGHQ PXVV� 

5.2.3 Reset des Sensor-Alarms und Wiederherstellung der Einheit
Automatisches Reset
(V HUIROJW QXU� ZHQQ GLH YRP 6HQVRU HUIDVVWH .RQ]HQWUDWLRQ DQ .lOWHPLWWHO LQ GHU /XIW XQWHU GHQ XQWHUHQ 6FKZHOOHQZHUW VLQNW� RKQH GHQ 
REHUHQ �EHUVFKULWWHQ ]X KDEHQ�
,Q GLHVHP )DOO YHUVFKZLQGHW GHU $ODUP GHV 6HQVRUV DXWRPDWLVFK�
� 'LH URWH $ODUPOHXFKWH DXI GHU 9RUGHUVHLWH GHV HOHNWULVFKHQ 6FKDOWVFKUDQNV JHKW DXV XQG GHU .RQWDNW 8���8�� VFKDOWHW XP�
� $OOH +LOIVNUHLVOlXIH ZHUGHQ ZLHGHU DNWLYLHUW�
� 'LH =ZDQJVEHO�IWXQJ GHV .RPSUHVVRUIDFKV PLWWHOV $7(;�1RWO�IWHU VWRSSW�
'LH (LQKHLW NHKUW LQ GHQ 0RGXV 21 ]XU�FN XQG LVW I�U GHQ 6WDUW EHUHLW�

Manuelles Reset
9RU GHP 5HVHW GHV $ODUPV XQG GHU :LHGHUKHUVWHOOXQJ GHV QRUPDOHQ %HWULHEV GHU (LQKHLW LVW HV JUXQGOHJHQG� GLH 8UVDFKHQ� GLH LKQ HU]HXJW 
KDEHQ� ]X LGHQWL¿]LHUHQ XQG ]X EHVHLWLJHQ� 1XU ]X HLQHP VSlWHUHQ =HLWSXQNW ZLUG HV P|JOLFK VHLQ� GHQ $ODUP GXUFK HLQ (LQJUHLIHQ DP +DXSW�
WUHQQVFKDOWHU �9HUVRUJXQJ 2))�21� ]XU�FN]XVHW]HQ� 'HU 6HQVRU I�KUW GDKHU GDV DXWRPDWLVFKH .DOLEULHUYHUIDKUHQ GXUFK� LQIROJHGHVVHQ 
�EHL HUIROJUHLFKHP (UJHEQLV� GLH (LQKHLW ]XP %HWULHEV]XVWDQG 21 ]XU�FNNHKUHQ NDQQ�

0LWWHOV HLQHV 'LIIHUHQ]GUXFNZlFKWHUV DP /XIWVWURP ZLUG JHSU�IW� RE GHU $7(; ]HUWL¿]LHUWH 1RWO�IWHU HIIHNWLY IXQNWLR�
QLHUW� :lKUHQG GHV QRUPDOHQ %HWULHEV GHU (LQKHLW XQG GDKHU ZLUG ]ZDQJVZHLVH GHU $7(;�1RWO�IWHU PLW (LQ�
VFKDOW]\NOHQ GHU 'DXHU YRQ � 0LQXWHQ DOOH �� 6WXQGHQ HLQJHVFKDOWHW�

Anmerkung: Die Signalisierung mit roter Lampe an der Türe des elektrischen Schaltschranks kann angeben:
• Alarm Kältemittelleck;
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Ambient air (normal functioning)

7HPSHUDWXUH
1R JDV
Pressure
+XPLGLW\

3RZHU�RQ $XWR LQLWLOLVDWLRQ

7HPSHUDWXUH
3URSDQH
Pressure
+XPLGLW\

Ambient air + R290

'LDJQRVWLF DQG
ZDUP�XS VWDJH ����V�

+HDVXULQJ PRGH

Ambient air

7HPSHUDWXUH
1R JDV
Pressure
+XPLGLW\

Start *DV DODUP

HANDBUCH

(V LVW VHKU ZLFKWLJ� GDVV GDV 5HVHW GHV 6HQVRUV QDFK GHU %HVHLWLJXQJ MHJOLFKHU 6SXU YRQ .lOWHPLWWHO DXV GHP .RP�
SUHVVRUIDFK GXUFKJHI�KUW ZLUG� XQG GDVV GDV DXWRPDWLVFKH .DOLEULHUYHUIDKUHQ XQWHU GHQ 8PJHEXQJVEHGLQJXQJHQ 
EHJLQQW� XQWHU GHQHQ HU QRUPDOHUZHLVH DUEHLWHW�

0LW GHP .RQWDNW ³8���8��´ LQ GHU .OHPPHQOHLVWH GHV HOHNWULVFKHQ 6FKDOWVFKUDQNV LVW HV P|JOLFK� GDV $ODUPVLJQDO 
GHV 6HQVRUV ]XU /HFNHUIDVVXQJ ]X QXW]HQ� XP ]XP %HLVSLHO GLH 6WURPYHUVRUJXQJ DQ HLQHP RGHU PHKUHUHQ *HUlWHQ 
LQ GHU 1lKH GHU (LQKHLW DE]XWUHQQHQ� (V KDQGHOW VLFK XP HLQHQ QRUPDO RIIHQHQ XQG VSDQQXQJVIUHLHQ .RQWDNW� :HQQ 
GHU 6HQVRU VLFK QLFKW LP $ODUP]XVWDQG EH¿QGHW� LVW GHU .RQWDNW JHVFKORVVHQ� HU |IIQHW VLFK� ZHQQ GLH (LQKHLW QLFKW 
JHVSHLVW ZLUG RGHU ZHQQ GHU 6HQVRU VLFK LP $ODUP]XVWDQG EH¿QGHW� 

'HU 6HQVRU QXW]W HLQH 7HFKQRORJLH� GLH NHLQH YHUSÀLFKWHQGHQ UHJHOPl�LJHQ .DOLEULHUXQJHQ HUIRUGHUW� (V P�VVHQ UH�
JHOPl�LJ 6LFKW� XQG )XQNWLRQVSU�IXQJHQ DXVJHI�KUW ZHUGHQ� XP VLFKHU]XVWHOOHQ� GDVV GDV 6\VWHP SHUIHNW IXQNWLRQ�
VW�FKWLJ LVW� 'LHVH .RQWUROOHQ P�VVHQ YRQ 3HUVRQDO� GDV I�U .UHLVOlXIH PLW EUHQQEDUHQ .lOWHPLWWHOJDVHQ TXDOL¿]LHUW 
LVW� JHPl� GHQ LP EH]�JOLFKHQ $EVFKQLWW LQ GLHVHP +DQGEXFK EHVFKULHEHQHQ 0RGDOLWlWHQ XQG )ULVWHQ DXVJHI�KUW 
ZHUGHQ �³5HJHOPl�LJH 3U�IXQJHQ GHV .lOWHPLWWHOVHQVRUV´��

:lKUHQG GHV QRUPDOHQ %HWULHEV HUIROJW GLH =ZDQJVEHO�IWXQJ GHV WHFKQLVFKHQ )DFKV ]\NOLVFK I�U � 0LQXWHQ DOOH �� 
6WXQGHQ� 

:HQQ NHLQH GHU UHJHOPl�LJHQ :DUWXQJVNRQWUROOHQ DP /HFNVHQVRU LQQHUKDOE GHU HUIRUGHUOLFKHQ )ULVWHQ DXVJHI�KUW 
ZHUGHQ� JHKW GLH (LQKHLW DXI GLH 6W|UDEVFKDOWXQJ �EHU� )�U ZHLWHUH 'HWDLOV VLHKH EH]�JOLFKHQ $EVDW] �³5HJHOPl�LJH 
3U�IXQJHQ GHV .lOWHPLWWHOVHQVRUV´��

,P )DOOH YRQ %HHLQWUlFKWLJXQJ GHV /HFNVHQVRUV� PDQJHOQGHU $XVI�KUXQJ GHU YRUJHVFKULHEHQHQ .RQWUROOHQ RGHU 
9HUZHQGXQJ YRQ QLFKW RULJLQDOHQ .RPSRQHQWHQ XQG GHU $XVI�KUXQJ YRQ $QVFKO�VVHQ� GLH QLFKW GHQ 3URMHNWXQ�
WHUODJHQ HQWVSUHFKHQ� LQIROJH YRQ :DUWXQJVHLQJULIIHQ� LVW GDV 8QWHUQHKPHQ DXWRPDWLVFK YRQ MHJOLFKHU +DIWXQJ I�U 
HWZDLJH )HKOIXQNWLRQHQ EHIUHLW�
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5.3 Sicherheitsventile
'LH $XVODVVDQVFKO�VVH GHU DQ GHU (LQKHLW LQVWDOOLHUWHQ 6LFKHUKHLWVYHQWLOH VLQG PLW HLQHP *HZLQGHDQVFKOXVV DXVJHU�VWHW� GHU LQ HLQHQ 
VLFKHUHQ %HUHLFK LQ HLQHU +|KH YRQ QLFKW ZHQLJHU DOV � 0HWHU YRP .RQGHQVDWRU RGHU LQ HLQHU (QWIHUQXQJ YRQ PLQGHVWHQV � 0HWHU YRQ GHU 
0DVFKLQH XQG DOOHQ DQGHUHQ =�QGTXHOOHQ YHUOHJW ZHUGHQ PXVV� 'LH 9HQWLOH P�VVHQ PLW +LOIH YRQ 0HWDOOURKUHQ LQ HLQHQ %HUHLFK JHI�KUW 
ZHUGHQ� ZRULQ GDV DXVWUHWHQGH .lOWHPLWWHO NHLQH 6FKlGHQ DQ 3HUVRQHQ RGHU 6DFKHQ YHUXUVDFKHQ NDQQ�

'LH 5RKUOHLWXQJ PXVV HLQHQ 'XUFKPHVVHU KDEHQ� GHU QLFKW NOHLQHU DOV GHU GHV $XVJDQJVDQVFKOXVVHV GHU 6LFKHUKHLWVYHQWLOH LVW� GHU 
'UXFNDEIDOO GHV .lOWHPLWWHOV LQ GHU /HLWXQJ PXVV VR JHULQJ ZLH P|JOLFK VHLQ XQG GDUI DXI NHLQHQ )DOO ]X HLQHU 9HUULQJHUXQJ GHV DXVWUH�
WHQGHQ 9ROXPHQVWURPV GHU 9HQWLOH I�KUHQ� JHPl� (1������'HU 5RKUDXVODVV PXVV VR DXVJHOHJW VHLQ� GDVV VLFK 5HJHQZDVVHU� 6FKQHH� 
(LV XQG 6FKPXW] QLFKW DQVDPPHOQ XQG GLH 5RKUH YHUVWRSIHQ N|QQHQ� 'HU $XVODVV GHU 9HQWLOH PXVV LQ JHHLJQHWHP $EVWDQG ]X DQGHUHQ 
*HUlWHQ� $QODJHQ RGHU =�QGTXHOOHQ HUIROJHQ� GDV DXVWUHWHQGH .lOWHPLWWHO GDUI QLFKW XQEHDEVLFKWLJW LQ *HElXGH RGHU JHVFKORVVHQH 5lXPH 
HLQGULQJHQ�
,Q MHGHP )DOO P�VVHQ DOOH 5RKUOHLWXQJHQ DP $XVODVV GHU 6LFKHUKHLWVYHQWLOH LQ hEHUHLQVWLPPXQJ PLW GHQ JHOWHQGHQ *HVHW]HQ XQG 9RUVFKULI�
WHQ DXVJHI�KUW ZHUGHQ�

'DV 5LVLNR HLQHV %OLW]VFKODJV GXUFK GDV 9RUKDQGHQVHLQ GHV 0HWDOOURKUV� GDV GHQ $EÀXVV GHV 6LFKHUKHLWVYHQWLOV OHLWHW� NDQQ JHPl� ,(& 
������ &(, (1 ����� XQG DQGHUHQ DQZHQGEDUHQ 1RUPHQ EHZHUWHW ZHUGHQ� ZHQQ GLHV I�U DQJHPHVVHQ HUDFKWHW ZLUG� %HL GHU REHQ JH�
QDQQWHQ $QDO\VH P�VVHQ XQWHU DQGHUHP GLH :DKUVFKHLQOLFKNHLW YRQ %OLW]HLQVFKOlJHQ� GLH GHQ $XIVWHOOXQJVRUW FKDUDNWHULVLHUW� GLH %HVFKDI�
IHQKHLW GHV 7HUULWRULXPV XQG DOOH DQGHUHQ LQ GHU 1lKH GHV $XIVWHOOXQJVRUWHV YRUKDQGHQHQ (OHPHQWH ZLH 7�UPH� +RFKKlXVHU� *ORFNHQW�UPH 
XVZ� EHU�FNVLFKWLJW ZHUGHQ� 'LHVH (OHPHQWH VLQG RIW YLHO UHOHYDQWHU DOV GLH $QODJH VHOEVW� XP GDV 5LVLNR HLQHV %OLW]VFKODJV XQG GLH GDUDXV 
UHVXOWLHUHQGHQ 0D�QDKPHQ ]XU %HJUHQ]XQJ VHLQHU $XVZLUNXQJHQ ]X GH¿QLHUHQ�

2KQH .HQQWQLV GHU FKDUDNWHULVWLVFKHQ $VSHNWH GHV 7HUULWRULXPV LVW HV QLFKW P|JOLFK� HLQH $QDO\VH GLHVHU $UW GXUFK]XI�KUHQ� GLH DOV ZLUNVDP 
XQG NRUUHNW DQJHVHKHQ ZHUGHQ NDQQ�

(EHQVR LVW GHU (LQEDX HLQHU )DQJHLQULFKWXQJ LQ GHU 5HJHO QLFKW HUIRUGHUOLFK XQG PXVV LQ GHQ )lOOHQ� LQ GHQHQ GLHV GHU )DOO LVW� YRP $QOD�
JHQSODQHU VRUJIlOWLJ GLPHQVLRQLHUW ZHUGHQ�

'DV DXV GHQ 6LFKHUKHLWVYHQWLOHQ DXVWUHWHQGH .lOWHPLWWHO LVW HLQ *DV XQWHU KRKHP 'UXFN XQG KRKHU 7HPSHUDWXU� GDV 
PLW KRKHU *HVFKZLQGLJNHLW DXVWULWW� 'LH 6WU|PXQJ NDQQ 6FKlGHQ DQ 6DFKHQ XQG 0HQVFKHQ YHUXUVDFKHQ�

'LH gIIQXQJ GHU 6LFKHUKHLWVYHQWLOH ZLUG YRQ GHU $XVO|VXQJ HLQHV DNXVWLVFKHQ 6LJQDOV EHJOHLWHW� GHVVHQ ,QWHQVLWlW 
*HK|UVFKlGHQ EHL 3HUVRQHQ LQ GHU XQPLWWHOEDUHQ 8PJHEXQJ YHUXUVDFKHQ NDQQ�

'DV 5LVLNR YRQ %OLW]VFKODJ� )HXHU� (UGEHEHQ� EHVRQGHUHQ 6FKQHHIlOOHQ� :LQGKRVHQ XQG 1DWXUHUHLJQLVVH LP $OOJH�
PHLQHQ NDQQ YRP +HUVWHOOHU GHU .lOWHPDVFKLQH LQ NHLQHU :HLVH EHXUWHLOW ZHUGHQ XQG OLHJW GDKHU LQ GHU 9HUDQWZRUWXQJ 
GHV $QODJHQSODQHUV�
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RAS MC Kp-MC VB Kp-F Kp / GPS Kp / PAS Kp

T1 T2 T3 T4 T5 T6 T7 T8

00:00 01/01/2014

12.0
7.0

  5.0

°C
°C
°C

PROBES SET ALARM SERVICE CIRC.

HANDBUCH

5.5.1 Display-Symbole

Icon Meaning Icon Meaning

Verdichter in Betrieb. Frostschutzheizungen in Betrieb.

Wasserpumpe in Betrieb. Automatische Abschaltung und/oder Ener-
giesparmodus in Betrieb.

Ventilatoren in Betrieb. Freie Kühlung in Betrieb (nicht verfügbar).

Blinkt, wenn ein Alarm aktiv ist. Trinkwasserproduktion (nicht verfügbar).

Energiesparfunktion Abtauvorgang in Betrieb.

“Unloading” in Betrieb. (nicht verfügbar).

5.4 Position des Bedienfeldes

5.5 Beschreibung des Bedienfeldes

%HGLHQIHOG 

Gerät EIN: Gerät EIN: KühlungKühlung

Verdampfer-Eintrittstemperatur
Verdampfer-Austrittstemperatur
Außenlufttemperatur (FC)
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RAS MC Kp-MC VB Kp-F Kp / GPS Kp / PAS Kp

T1 T2 T3 T4 T5 T6 T7 T8

00:00 01/01/2014

12.0
7.0

  5.0

°C
°C
°C

PROBES SET ALARM SERVICE CIRC.

7��  PROBES

7��  

7��  SET

7��  ALARM

7��  

7��  SERVICE

7��  CIRC

HANDBUCH

 :HQQ GDV *HUlW DQJHVFKDOWHW ZLUG� VLHKW GDV 'LVSOD\ ZLH IROJW DXV�

Stand-byStand-by

Verdampfer-Eintrittstemperatur
Verdampfer-Austrittstemperatur
Außenlufttemperatur  (FC)
San. Wassertemperatur

'LVSOD\ 6HQVRUHQ 6WDWXV�

=XP (LQVFKDOWHQ GHV *HUlWV LP .�KOPRGXV�

(UODXEW HV� GLH 6ROOZHUWH DQ]X]HLJHQ RGHU ]X lQGHUQ�

$Q]HLJH� XQG 5HVHW�$ODUPH�

=XP (LQVFKDOWHQ GHV *HUlWV LP +HL]PRGXV�

(V ZLUG YHUZHQGHW� XP LP )XQNWLRQVPHQ� DXI]XUXIHQ�

 (UP|JOLFKW GHQ (LQWULWW LQ GHQ $Q]HLJHPRGXV YRQ ,QIRUPDWLRQHQ �EHU GHQ .UHLVODXI �9HUGLFKWHUVWDWXV� :DV�
VHUSXPSHQVWDWXV� 6RQGHQVWDWXV XVZ��
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RAS MC Kp-MC VB Kp-F Kp / GPS Kp / PAS Kp

Rosso / Red
Nero / Black
Bianco / White

ENTER

Nero / Black
Bianco / White
Rosso / Red

HANDBUCH

5.6 Fernbedienung
5.6.1 Verbindung zur Ferndisplay (VGI890)

$FKWHQ 6LH EHLP $QVFKOXVV GHU 7DVWDWXU DQ GLH 6WHXHUXQJ EHVRQGHUV VRUJIlOWLJ GDUDXI� GDVV GLH 6WHXHUXQJ XQG�
RGHU GLH 7DVWDWXU QLFKW GDXHUKDIW EHVFKlGLJW ZHUGHQ�

• %HL HLQHP 6WURPDXVIDOO �VFKZDU]HV RGHU URWHV .DEHO� IXQNWLRQLHUW GLH 7DVWDWXU QLFKW�
• %HL 9HUELQGXQJVSUREOHPHQ ]HLJW GDV 'LVSOD\ ³QR/´ �QR OLQN��

5.6.2 Schalttafel-Anschlussschema

5.6.3  Schalttafel-Anschlussschema vom Display bei Wandmontage
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RAS MC Kp-MC VB Kp-F Kp / GPS Kp / PAS Kp

T1 T2 T3 T4 T5 T6 T7 T8

00:00 01/01/2014

12.0
7.0

°C
°C

PROBES SET ALARM SERVICE CIRC.

HANDBUCH

6.1Einschaltung und erste Inbetriebnahme
'DV (LQ� XQG $XVVFKDOWHQ GHV *HUlWV NDQQ HUIROJHQ �EHU�
� 7DVWDWXU
• Fernsteuerung

6.1.1 Einschaltung durch die Tastatur 

:ROOHQ 6LH PLW GHU $QODJH N�KOHQ GU�FNHQ 6LH GLH 7DVWH  �  I�U HLQ SDDU 6HNXQGHQ ELV DXI GHP 'LVSOD\ REHQ GDV 6\PERO  und der 
7H[W HUVFKHLQW Ä*HUlW (,1� .�KOHQ³ EHLP $XVVFKDOWHQ� E]Z� EHL 8PVFKDOWXQJ DXI +HL]HQ ZLGHUKROHQ 6LH GHQ 9RUJDQJ QRFKPDOV� 'LH 9HU�
]|JHUXQJV]HLW YRP 9HUGLFKWHU ZLUG QXQ DNWLYLHUW XQG GDV 6\PERO EOLQNW� 'LH :DVVHUSXPSH ZLUG DNWLYLHUW XQG GDV 3XPSHQV\PERO HUVFKHLQW� 
1DFK 9HUGLFKWHUVWDUW ]HLJW GDV 'LVSOD\ GLH (LQ� XQG $XVWULWWVWHPSHUDWXUHQ VRZLH GLH 6DQ�:DVVHUWHPSHUDWXU DQ�

,P 6WDQG�E\ %HWULHE KDEH 6LH PLW GHP 'LVSOD\ IROJHQGH 0|JOLFKNHLWHQ�
• Anzeige der Messwerte
� $ODUPH� LKUH $Q]HLJHQ XQG 6LJQDOH ]X YHUZDOWHQ�

6. ANWENDUNG

6FKDOWHQ 6LH GDV *HUlW QLHPDOV GXUFK gIIQHQ GHV +DXSWVFKDOWHUV DXV �]XU YRU�EHUJHKHQGHQ $EVFKDOWXQJ�� 'LHVHU 
6FKDOWHU VROOWH QXU YHUZHQGHW ZHUGHQ� XP GDV *HUlW YRQ GHU 6WURPYHUVRUJXQJ ]X WUHQQHQ� ZHQQ NHLQ 6WURP ÀLH�W� 
]�%� ZHQQ GDV *HUlW DXVJHVFKDOWHW LVW� $X�HUGHP ZHUGHQ EHL IHKOHQGHU 6WURPYHUVRUJXQJ GLH .XUEHOZDQQHQKHL]XQ�
JHQ QLFKW PLW 6WURP YHUVRUJW� PLW GHP 5LVLNR HLQHV .RPSUHVVRUDXVIDOOV EHLP (LQVFKDOWHQ GHU $QODJH�

'DV 'LVSOD\ ]HLJW ,KQHQ GLH W\SLVFKH $Q]HLJH ZlKUHQG GHV %HWULHEV�

  Gerät EIN: Kühlung    Gerät EIN: Kühlung

Verdampfer-Eintrittstemperatur
Verdampfer-Austrittstemperatur

6.1.3 B Heizung
8P GDV *HUlW LP +HL]XQJPRGXV HLQ]XVFKDOWHQ� GU�FNHQ 6LH  � 'DV 6\PERO  HUVFKHLQW DXI GHP 'LVSOD\
)DOOV HUIRUGHUOLFK� VWDUWHW GLH =lKOXQJ GHU .RPSUHVVRU�6WDUWYHU]|JHUXQJV]HLW� XQG GDV .RPSUHVVRUV\PERO EOLQNW� 'LH :DVVHUSXPSH ZLUG 
QDFK HLQLJHQ 6HNXQGHQ DNWLYLHUW XQG� VREDOG GLH =lKOXQJ GHV .RPSUHVVRUV DEJHVFKORVVHQ LVW� VWDUWHW GHU .RPSUHVVRU XQG GDV 6\PERO 
EOHLEW HLQJHVFKDOWHW� $XI GHP 'LVSOD\ ZHUGHQ GLH (LQJDQJVWHPSHUDWXU GHV %HQXW]HUZDVVHUV XQG GLH (LQJDQJVWHPSHUDWXU GHV %UDXFKZD�
VVHUV DQJH]HLJW� 
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RAS MC Kp-MC VB Kp-F Kp / GPS Kp / PAS Kp

T1 T2 T3 T4 T5 T6 T7 T8

00:00 01/01/2014

12.0
7.0

°C
°C

PROBES SET ALARM SERVICE CIRC.

T1 T2 T3 T4 T5 T6 T7 T8

00:00 01/01/2014

12.0
7.0

°C
°C

PROBES SET ALARM SERVICE CIRC.

T1 T2 T3 T4 T5 T6 T7 T8

12.0 °C

T1 T2 T3 T4 T5 T6 T7 T8

00:00 01/01/2014

12.0
OFF

OFF
7.0

°C
°C

PROBES SET SET EXITALARM ALARMSERVICE CIRC.

HANDBUCH

6.2 Ausschalten
8P GLH $QODJH DXV]XVFKDOWHQ GU�FNHQ 6LH DXI GLH 7DVWH 7� �

6.1.4 Ferneinschalten des Geräts
:HQQ GLH $QODJH �EHU HLQHQ GLJLWDOHQ (LQJDQJ DXVJHVFKDOWHW ZXUGH� ]HLJW GDV 'LVSOD\�

:HQQ GLH (,1�$86�7DVWH QLFKW DNWLYLHUW LVW� LVW GHU 6WDWXV GHV *HUlWV DXVJHVFKDOWHW�

� 'HU )HUQNRQWDNW KDW 3ULRULWlW YRU GHU 7DVWDWXU
� 'DV *HUlW NDQQ QXU HLQ� XQG DXVJHVFKDOWHW ZHUGHQ� ZHQQ GHU )HUQNRQWDNW DNWLY LVW�

Remote OFFRemote OFF

Verdampfer-Eintrittstemperatur
Verdampfer-Austrittstemperatur

  Gerät EIN: Kühlung    Gerät EIN: Kühlung

Verdampfer-Eintrittstemperatur
Verdampfer-Austrittstemperatur

6.3 Änderung der Sollwerte
8P GLH 6ROOZHUWH ]X lQGHUQ� YRP +DXSWELOGVFKLUP� GU�FNHQ 6LH DXI SET� 

Stand-byStand-by

Verdampfer-Eintrittstemperatur

Verdampfer-Austrittstemperatur

  Sollwert     Sollwert

Kühlung

Energiesparen

Dyn. Sollwert 

8P GLH :HUWH ]X lQGHUQ� EHZHJHQ 6LH GHQ &XUVRU PLW GHU 7DVWH 7�� GU�FNHQ 6LH SET XP DXV]XZlKOHQ� ZHQQ GHU :HUW EOLQNW YHUlQGHUQ 6LH 
PLW GHQ 7DVWHQ 7� RGHU 7��  :HQQ 6LH GHQ :HUW HUUHLFKW KDEHQ GU�FNHQ 6LH DXI SET XP GHQ :HUW ]X EHVWlWLJHQ�
'HU &XUVRU JHKW GDQQ DXWRPDWLVFK ]XP QlFKVWHQ 6ROOZHUW XQG ZHQQ 6LH GLHVHQ DXFK YHUVWHOOHQ P|FKWHQ� ZLHGHUKROHQ 6LH GHQ 9RUJDQJ� ,Q 
GLHVHU $QVLFKW N|QQHQ 6LH HEHQIDOOV GHQ (QHUJLHVSDUPRGXV XQG GHQ G\QDPLVFKHQ 6ROOZHUW DQ]HLJHQ�

'U�FNHQ 6LH DQVFKOLH�HQG GLH 7DVWH  EXIT XP ZLHGHU LQV +DXSWPHQ� ]X NHKUHQ�
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RAS MC Kp-MC VB Kp-F Kp / GPS Kp / PAS Kp

��·���& ���&

T1 T2 T3 T4 T5 T6 T7 T8

00:00 01/01/2014

12.0
7.0

°C
°C

PROBES SET ALARM SERVICE CIRC.

T1 T2 T3 T4 T5 T6 T7 T8

28.0
26.6
18.8

°C
°C
bar

EXITALARM

HANDBUCH

'LH *HUlWH ZHUGHQ PLW HLQHP VHKU DQVSUXFKVYROOHQ /HLWV\VWHP PLW YLHOHQ DQGHUHQ 3DUDPHWHUQ JHOLHIHUW� GLH QLFKW GXUFK 
GHQ (QGYHUEUDXFKHU YHUVWHOOEDU VLQG� 'LHVH 3DUDPHWHU VLQG YRQ GHP +HUVWHOOHU PLW HLQHP .HQQZRUW JHVFK�W]W�

$OOH 6ROOZHUWH EH]LHKHQ VLFK DXI GLH 5�FNODXIWHPSHUDWXU GHU $QODJH� :HQQ ]XP %HLVSLHO :DUPZDVVHU PLW ���& 
EHQ|WLJW ZLUG XQG ¨W ��& EHWUlJW� GDQQ PXVV GHU 6ROOZHUW DXI ���& HLQJHVWHOOW ZHUGHQ� :HQQ ¨W ��& EHWUlJW� GDQQ 
PXVV GHU 6ROOZHUW DXI ���& HLQJHVWHOOW ZHUGHQ� )DOOV NDOWHV :DVVHU EHQ|WLJW ZLUG� ]�%� EHL ���&� XQG ̈ W LVW ��&� GDQQ 
PXVV GHU 6ROOZHUW DXI ���& HLQJHVWHOOW ZHUGHQ� :HQQ ¨W ��& EHWUlJW� GDQQ PXVV GHU 6ROOZHUW DXI ���& HLQJHVWHOOW 
ZHUGHQ�

6.4 PROBES Taste
 8P DOOH YRQ GHQ 6HQVRUHQ JHPHVVHQHQ 3DUDPHWHU DQ]X]HLJHQ� GU�FNHQ 6LH GLH 7DVWH PROBES

Stand-byStand-by

Verdampfer-Eintrittstemperatur
Verdampfer-Austrittstemperatur

��·���& ���&

6.3.1 Einstellung der Parameter

'LH HLQVWHOOEDUHQ 6ROOZHUWH� GLH GXUFK GHQ (QGEHQXW]HU YHUlQGHUW ZHUGHQ N|QQHQ� VLQG IROJHQGH�

Funktion Zu begrenzende Anpassung Standardwert

.�KO�6ROOZHUW

.HQQZRUW �.RQWDNWLHUHQ 6LH GDV 8QWHUQHKPHQ�

Sonden-VisualisierungSonden-Visualisierung

Verdampfer-Eintrittstemperatur
Verdampfer-Austrittstemperatur
Kondensator-Presse. / Temp. circ. 1

'XUFK 'U�FNHQ GHU 7DVWH 7� VHKHQ 6LH GLH ZHLWHUHQ 7HPSHUDWXUHQ LP 'LVSOD\�

'U�FNHQ 6LH DQVFKOLH�HQG GLH 7DVWH EXIT 'U�FNHQ 6LH DQVFKOLH�HQG GLH 7DVWH



59

RAS MC Kp-MC VB Kp-F Kp / GPS Kp / PAS Kp

T1 T2 T3 T4 T5 T6 T7 T8T1 T2 T3 T4 T5 T6 T7 T8

00:00 01/01/2014

12.0
7.0

°C
°C

PROBES SET EXITALARM RST ALL RESETSERVICE CIRC.

AttivoActiveActive

T1 T2 T3 T4 T5 T6 T7 T8

00:00 01/01/2014

12.0
7.0

°C
°C

PROBES SET ALARM SERVICE CIRC.

HANDBUCH

  Gerät EIN: Kühlung    Gerät EIN: Kühlung

Verdampfer-Eintrittstemperatur
Verdampfer-Austrittstemperatur

AlarmsAlarms
b1HPb1HP

Hochdruck Kreislauf 1 (press)

6.5 ALARM taste

:HQQ HLQ $ODUP DNWLY LVW� EOLQNW LP 'LVSOD\ GLHVHV 6\PERO �
8P ]X ZLVVHQ� XP ZHOFKHQ $ODUP HV VLFK KLHUEHL KDQGHOW� GU�FNHQ 6LH GLH ALARM 7DVWH�

(V JLEW GUHL $UWHQ YRQ 0HOGXQJHQ�
• LQ GLHVHP )DOO ZLUG GHU $ODUP QLFKW PHKU DNWLY XQG N|QQHQ ]XU�FNJHVHW]W ZHUGHQ� 6HW]HQ 6LH GHQ &XUVRU DXI GLH %HQDFKULFKWL 
JXQJ I�U GLH 7� XQG 7� 7DVWHQ XQG GU�FNHQ 6LH DXI RESET �
• ,Q GLHVHP )DOO LVW GHU $ODUP QLFKW PHKU DNWLY� DEHU 6LH EHQ|WLJHQ HLQ 3DVVZRUW� XP LKQ ]XU�FN]XVHW]HQ� �.QWDNWLHUHQ 6LH ELWWH GDV 
8QWHUQHKPHQ��
• 'HU $ODUP LVW LPPHU QRFK DNWLY�

:HQQ HV PHKUHUH U�FNVHW]EDUH $ODUPH JLEW� N|QQHQ 6LH VLH DOOH DXI HLQPDO ]XU�FNVHW]HQ� LQGHP 6LH RST ALL GU�FNHQ�
6lPWOLFKH $ODUPH EOHLEHQ LQ MHGHP )DOO� DXFK ZHQQ VLH ]XU�FNJHVHW]W ZHUGHQ� LQ GHU $ODUPKLVWRULH�

6.6 CIRC taste

:HQQ 6LH DXI CIRC GU�FNHQ� N|QQHQ 6LH GLH YHUVFKLHGHQH 3DUDPHWHU GHV *HUlWV OHVHQ�

'XUFK GLH 7DVWHQ 7� XQG 7� HUUHLFKHQ 6LH GLH QlFKVWHQ 6HLWHQ GHV 'LVSOD\V� PLW  7� XQG 7� N|QQHQ 6LH GLH YHUVFKLHGHQHQ 2SWLRQHQ DXV�
ZlKOHQ XQG PLW ENTER N|QQHQ 6LH GLH MHZHLOLJHQ 3DUDPHWHU DQVHKHQ�

GHU 'LVSOD\ ]HLJW GLH I�U MHGHQ .UHLVODXI YRUKDQGHQHQ 9HUGLFKWHU XQG LKUHQ $NWLYLHUXQJVVWDWXV�
Schwarz Hintergrund 9HUGLFKWHU LQ %HWULHE
Weiß Hintergrund 9HUGLFKWHU LQ 6WDQG�E\

%HL GHU 9HUZHQGXQJ YRQ GUHK]DKOJHUHJHOWHQ 9HUGLFKWHUQ �]�%� ,QYHUWHU� RGHU 6FKUDXEHQYHUGLFKWHU�� HUVFKHLQW EHL GHP 9HUGLFKWHU 6\PERO 
HLQH $Q]HLJH LQ � GHU 'UHK]DKO�
%HL 9HUZHQGXQJ YRQ 9HUGLFKWHUQ� GLH QLFKW GUHK]DKOJHUHJHOW VLQG �6FUROO�� HUVFKHLQW UHFKWV QHEHQ GHP 9HUGLFKWHUV\PERO NHLQ 6\PERO�

  Gerät EIN: Kühlung    Gerät EIN: Kühlung

Verdampfer-Eintrittstemperatur
Verdampfer-Austrittstemperatur
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RAS MC Kp-MC VB Kp-F Kp / GPS Kp / PAS Kp

T1 T2 T3 T4 T5 T6 T7 T8T1 T2 T3 T4 T5 T6 T7 T8

ALARM ENTER EXITALARM ENTER EXIT

T1 T2 T3 T4 T5 T6 T7 T8

ALARM EXIT

51 %

T1 T2 T3 T4 T5 T6 T7 T8

ALARM EXIT

T1 T2 T3 T4 T5 T6 T7 T8

ALARM EXIT

255 %

T1 T2 T3 T4 T5 T6 T7 T8

ALARM EXIT

T1 T2 T3 T4 T5 T6 T7 T8

ALARM EXIT

0    % 0    %

HANDBUCH

Schaltungen Status Schaltungen Status

Kompressoren Status
Unloading status
Verdampfungs-Kühlsonde
Verdampfer Pumpenstatus

Schaltungen StatusSchaltungen Status
Kondensator Lüfter

Verdampfungs-KühlsondeVerdampfungs-Kühlsonde

      KreisKreis    1        1    36.2 bar N.C.

  Kreis        Kreis    2 2 

Kompressoren statusKompressoren status
Kreis  1Kreis  1

Kreis  2Kreis  2

Unloading statusUnloading status
Kreis  1Kreis  1

Entladen nicht fort

Kreis  2Kreis  2

Hohe Press    Low Press Hohe Press      Low Press 

Verdampfer PumpenstatusVerdampfer Pumpenstatus
            Evap. Pumpe  1  Evap. Pumpe  1        Evap. Pumpe  2Evap. Pumpe  2

6WDWXV .RPSUHVVRUHQ .UHLVOlXIH�

.RQGHQVDWLRQV�9HUGDPSIXQJV�6HQVRUHQ

6WDWXV XQORDGLQJ .UHLVOlXIH�

6WDWXV GHU 9HUGDPSIHUSXPSH

KondensatorlüfterKondensatorlüfter

      Cond.Cond. Lüfter  1   Lüfter  1                   Cond.Cond. Lüfter   Lüfter  22         
         

.RQGHQVDWLRQV�%HO�IWXQJ
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RAS MC Kp-MC VB Kp-F Kp / GPS Kp / PAS Kp

T1 T2 T3 T4 T5 T6 T7 T8T1 T2 T3 T4 T5 T6 T7 T8

ENTER EXITENTER EXIT

HANDBUCH

6.7 SERVICE taste

'U�FNHQ 6LH GLH SERVICE 7DVWH XP LQ GLH IROJHQGHQ 0HQ�V ]X JHODQJHQ�

3DUDPHWHU �QXU I�U 6HUYLFH 7HFKQLNHU� +HL]HOHPHQWH � )O�VVLJNHLWV�0DJQHWYHQWLO

'DWXP XQG 8KU]HLW , � 2 6WDWXV �(LQ� XQG $XVJlQJH�

9HUGLFKWHUVWDWXV 6WDWXV GHV 6FKUDXEHQNRPSUHVVRUV �QLFKW NRQ¿�
JXULHUW�

Wasserpumpen +LOIVDXVJlQJH

6WDWXV GHU .UHLVOlXIH :DUPHV VDQ� :DVVHU �ZHQQ YHUI�JEDU�

6WDWXV GHU $ODUPH )UHH &RROLQJ XQG 6RODUSDQHO�$Q]HLJH �ZHQQ 
YHUI�JEDU�

$ODUPSURWRNROO 8SORDG � 'RZQORDG

$EWDXYRUJDQJ �ZHQQ YHUI�JEDU� (LQVWHOOXQJHQ 'LVSOD\

'U�FNHQ 6LH DXI 7� XP ZHLWHUH 0HQ�V ]X |IIQHQ�
8P GLH 3DUDPHWHU ]X lQGHUQ XQG HLQ]XVWHOOHQ� EHZHJHQ 6LH GHQ &XUVRU PLW GHQ 7DVWHQ 7� XQG 7�� �GU�FNHQ 6LH DXI ENTER�  um den 
JHZ�QVFKWHQ 0HQ� DXV]XZlKOHQ XQG DXI SET XP GHQ JHZ�QVFKWHQ :HUW DXV]XZlKOHQ�
8P GLH :HUWH ]X lQGHUQ� EHQXW]HQ 6LH 7� XQG 7�� GDQDFK GU�FNHQ 6LH ZLHGHU GLH SET 7DVWH XP GLH $XVZDKO ]X EHVWlWLJHQ� 'U�FNHQ 6LH 
DXI EXIT I�U GHQ 5�FNJDQJ ]XP +DXSWPHQ��
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RAS MC Kp-MC VB Kp-F Kp / GPS Kp / PAS Kp

T1 T2 T3 T4 T5 T6 T7 T8

ALARM Pr2 Pr3

0

SET EXIT

T1 T2 T3 T4 T5 T6 T7 T8

ALARM Pr2 Pr3

0

ENTER EXIT

HANDBUCH

1. Ebene Passwort (Pr1)1. Ebene Passwort (Pr1)

1. Ebene Passwort (PR1)1. Ebene Passwort (PR1)

Passwort  OK!
Weiter mit ENTER

6.7.1Parameter Einstellung Service

Code Bedeutung Code Bedeutung

St 6ROOZHUWH US +LOIVDXVJlQJH

dP Anzeige FA /�IWHU

CF .RQ¿JXUDWLRQ Ar )URVWVFKXW]

Sd '\QDPLVFKH 6ROOZHUWH dF $EWDXSDUDPHWHU

ES (QHUJ\ VDYLQJ FS %UDXFKZDVVHU �VDQ� :DVVHU�

Cr .RPSUHVVRUDQODJH AL $ODUPSDUDPHWHU

CO 9HUGLFKWHU

3DUDPHWHUOLVWH�

8P DXI GLHVHV 0HQ� ]X]XJUHLIHQ� ZlKOHQ 6LH QDFK GHU 6XFKH PLW GHQ 7DVWHQ 7� XQG 7� XQG GU�FNHQ 6LH DXI ENTER�

'DV 6\VWHP HUIRUGHUW GLH (LQJDEH HLQHV .HQQZRUWV I�U GHQ =XJDQJ ]X YHUVFKLHGHQHQ 6LFKHUKHLWVVWXIHQ�

$XI GHU HUVWHQ (EHQH N|QQHQ 6LH HLQLJH 3DUDPHWHU ZLH 6RPPHU�� :LQWHU� XQG G\QDPLVFKH 6ROOZHUWH lQGHUQ� 8P DXI GLHVH (EHQH ]X�
]XJUHLIHQ� GU�FNHQ 6LH SET, PLW 7� lQGHUQ 6LH GLH � ]X HLQH �� GDQDFK GU�FNHQ 6LH QRFKPDO DXI SET ]XU %HVWlWLJXQJ GHU :DKO�
)ROJHQGHV %LOG ZLUG DQJH]HLJW�

'XUFK 7� XQG 7� N|QQHQ 6LH YHUVFKLHGHQH *UXSSHQ YRQ 3DUDPHWHUQ DXVZlKOHQ XQG GDQDFK lQGHUQ� 0LW GHQ .HQQZRUW 6WXIH � 
N|QQHQ 6LH QXU GLH 6ROOZHUWH �St�� G\QDPLVFKH 6ROOZHUWH �Sd�� XQG 6DQLWlU (LQVWHOOXQJHQ �FS� YHUlQGHUQ� 'DI�U PXVV GDV *HUlW HLQJH�
VFKDOWHW VHLQ�
'U�FNHQ 6LH DXI ENTER XP GLH 3DUDPHWHUJUXSSHQ ]X EHWUHWHQ� 'LH DQGHUHQ 3DUDPHWHU VLQG I�U GDV 'LHQVWSHUVRQDO QXU PLW HLQHP VSH�
]LHOOHQ .HQQZRUW ]XJlQJOLFK�

8P GLH 3DUDPHWHU ]X YHUlQGHUQ EHQXW]HQ 6LH 7� XQG 7� XP GHQ ]X lQGHUQ 3DUDPHWHU DXV]XZlKOHQ XQG GU�FNHQ 6LH DXI SET, ]X %HVWlWL�
JHQ� 'HU 3DUDPHWHU ZLUG EOLQNHQ� %HQXW]HQ 6LH 7� XQG 7� I�U GLH bQGHUXQJ XQG GDQDFK ZlKOHQ 6LH ZLHGHU DXI SET ]X %HVWlWLJHQ� 
 'LH LQ GHU 3DUDPHWHUJUXSSH 6ROOZHUW �St� YHUI�JEDUHQ :HUWH VLQG� 6RPPHUVROOZHUW �6W���� :LQWHUVROOZHUW �6W���� 6RPPHUEHWULHEVVROOZHUW 
�6W��� XQG :LQWHUEHWULHEVVROOZHUW �6W����
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RAS MC Kp-MC VB Kp-F Kp / GPS Kp / PAS Kp

T1 T2 T3 T4 T5

dP

CF

Sd

ES

Cr

CO

US

FA
Pr1

Ar

dF

FS

AL

PSW

T6 T7 T8

St

ALARM ENTER EXIT

T1 T2 T3 T4 T5

St04
St03
St02
St01

40.0
15.0
5.0
10.0

°C
°C
°C
°C

T6 T7 T8

ALARM SET EXIT

T1 T2 T3 T4 T5

dP

CF

Sd

ES

Cr

CO

US

FA
Pr1

Ar

dF

FS

AL

PSW

T6 T7 T8

St

ALARM ENTER EXIT

T1 T2 T3 T4 T5

Sd04
Sd03
Sd02
Sd01

20.0
0.0
10.0
0.0

°C
°C
°C
°C

T6 T7 T8

ALARM SET EXIT

T1 T2 T3 T4 T5

Pr1
Sd06
Sd05

0
-25.0
0.0

°C
°C

T6 T7 T8

ALARM SET EXIT

Set pointSet point

HANDBUCH

Parameter GruppenauswahlParameter Gruppenauswahl

Parameter Gruppenauswahl Parameter Gruppenauswahl

Dynamischer SollDynamischer Soll

Winterregelung BandWinterregelung Band

Dynamischer Sollwert: Winter AußentemperaturDynamischer Sollwert: Winter Außentemperatur

'LH LQ GHU 3DUDPHWHUJUXSSH I�U GHQ G\QDPLVFKHQ 6ROOZHUW �Sd� YHUI�JEDUHQ :HUWH VLQG� =XZDFKV GHV G\QDPLVFKHQ 6RPPHUVROOZHUWV 
�6G���� =XZDFKV GHV G\QDPLVFKHQ :LQWHUVROOZHUWV �6G���� /XIWWHPSHUDWXU I�U GHQ G\QDPLVFKHQ 6RPPHUVWHOOZHUW �6G���� /XIWWHPSHUDWXU 
I�U GHQ G\QDPLVFKHQ :LQWHUVWHOOZHUW �6G���� 'LIIHUHQ]GUXFN I�U GHQ G\QDPLVFKHQ 6RPPHUVWHOOZHUW �6G��� XQG 'LIIHUHQ]GUXFN I�U GHQ 
G\QDPLVFKHQ :LQWHUVWHOOZHUW �6G����
)�U ZHLWHUH ,QIRUPDWLRQHQ ]X GHQ 3DUDPHWHUQ VLHKH $EV� ����� XQG ������

6.7.2 Datum und Uhrzeit einstellen

:lKOHQ 6LH IROJHQGHQ 6\PERO PLW GHQ 7DVWHQ 7� XQG 7� XQG GU�FNHQ 6LH DXI ENTER�

8P $XV]XZlKOHQ� ZHOFKHQ :HUW 6LH YHUlQGHUQ P|FKWHQ� GU�FNHQ 6LH GLH 7DVWHQ 7� XQG 7� und dann SET�'HU :HUW EOLQNW� YHUVWHOOHQ 6LH 
GHQ :HUW PLW GHQ 7DVWHQ 7� XQG 7�   XQG GU�FNHQ 6LH DQVFKOLH�HQG GLH SET 7DVWH XP GHQ :HUW ]X EHVWlWLJHQ�
:HQQ 6LH GLH 7DVWH 7�  GU�FNHQ� N|QQHQ 6LH DXI GHU QlFKVWHQ 6HLWH DEOHVHQ� RE GLH (QHUJLHHLQVSDUXQJ RGHU GLH DXWRPDWLVFKH $EVFKDOWXQJ 
DNWLY RGHU QLFKW DNWLY LVW XQG =HLWElQGHU I�U 7DJ�:RFKH ZlKOHQ� 'LHVH bQGHUXQJHQ HUIRUGHUQ GHQ =XJULII DXI GDV 6\VWHP �EHU HLQ .HQQZRUW� 
)DOOV 6LH NHLQ .HQQZRUW KDEHQ� N|QQHQ 6LH QXU GLH YHUVFKLHGHQHQ 3DUDPHWHUVlW]H HLQVHKHQ�     
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RAS MC Kp-MC VB Kp-F Kp / GPS Kp / PAS Kp

T1 T2 T3 T4 T5 T6 T7 T8

ALARM EXIT

T1 T2 T3 T4 T5 T6 T7 T8

SETALARM EXIT

10 : 07
05 / 7 / 14

T1 T2 T3 T4 T5 T6 T7 T8

ALARM EXIT

T1 T2 T3 T4 T5 T6 T7 T8

ALARM EXIT

00:00    00:0000:00       00:00
00:00    00:0000:00       00:00
00:00    00:0000:00       00:00

T1 T2 T3 T4 T5 T6 T7 T8T1 T2 T3 T4 T5 T6 T7 T8

EXITENTER EXITALARM ENB/DISALARM

0 2 RSTComp 1 0 2 RSTComp 1Comp 1 abilitato

T1 T2 T3 T4 T5 T6 T7 T8

RESETALARM EXIT

19 RST
0

Ore Reset

HANDBUCH

Set up Zeit / Stunde /ZeitbänderSet up Zeit / Stunde /Zeitbänder

    MontagMontag
  Dienstag  Dienstag
  Mittwoch  Mittwoch

Set up Zeit / Stunde /ZeitbänderSet up Zeit / Stunde /Zeitbänder

    Zeit einrichtenZeit einrichten
  Datum einrichten  Datum einrichten
  Wochentag  Dienstag  Wochentag   Dienstag

Set up Zeit / Stunde /ZeitbänderSet up Zeit / Stunde /Zeitbänder

  Energieeinsparung      Nicht aktiv  Energieeinsparung              Nicht aktiv
  Automatische Abschaltung    Nicht aktiv  Automatische Abschaltung        Nicht aktiv

Set up Zeit / Stunde /ZeitbänderSet up Zeit / Stunde /Zeitbänder

    Zeit Band n°1Zeit Band n°1
  Zeit Band n°2    Zeit Band n°2    
  Zeit Band n°3    Zeit Band n°3    

Start    StopStart         Stop Energieeinsparung   Auto ON-OFFEnergieeinsparung   Auto ON-OFF
Nicht aktivNicht aktiv    Nicht aktivNicht aktiv
Nicht aktiv    Nicht aktivNicht aktiv Nicht aktiv
Nicht aktiv    Nicht aktivNicht aktiv Nicht aktiv

Kompressor WartungKompressor Wartung

Kreis 1

Kreis 2

Kreis  1Kreis  1
Status

aktiviert

Stunde Start-up Rückset

6.7.3 Verdichter

:lKOHQ 6LH GLHVHV 6\PERO PLW GHQ 7DVWHQ 7� XQG 7� XQG GU�FNHQ 6LH GLH ENTER 7DVWH.
,Q GLHVHP 0RGXV LVW HV P|JOLFK� GLH %HWULHEVVWXQGHQ GHU .RPSUHVVRUHQ XQG GLH $Q]DKO GHU $NWLYLHUXQJHQ DQ]X]HLJHQ� :lKOHQ 6LH GHQ 
.�KONUHLVODXI PLW GHQ 7DVWHQ 7� XQG 7� XQG GU�FNHQ 6LH GDQQ ENTER XP GLH 3DUDPHWHU DQ]XVHKHQ� 
'LH )XQNWLRQ ENB/DIS LVW LQDNWLY XQG NDQQ QXU YRP .XQGHQVHUYLFH GXUFKJHI�KUW ZHUGHQ�

WasserpumpenWasserpumpen

   Verdampfer-Wasserpumpe

   Sanitärwasserpumpe

Stunde Rückset

6.7.4 Wasserpumpen

:lKOHQ 6LH GLHVHV 6\PERO PLW GHQ 7DVWHQ 7� XQG 7� DXV XQG GU�FNHQ 6LH GDQQ DXI ENTER�
,Q GLHVHP %HWULHEVPRGXV N|QQHQ 6LH GLH %HWULHEVVWXQGHQ GHU :DVVHUSXPSHQ DQ]HLJHQ� 'LH RESET )XQNWLRQ LVW QXU I�U 6HUYLFH 3HUVRQDO 
]XJlQJOLFK�
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RAS MC Kp-MC VB Kp-F Kp / GPS Kp / PAS Kp

T1 T2 T3 T4 T5 T6 T7 T8

ENB/DISALARM EXIT

T1 T2 T3 T4 T5 T6 T7 T8

RESETRST ALL EXIT

T1 T2 T3 T4 T5 T6 T7 T8

RST ALLALARM EXIT

AttivoActive

HANDBUCH

SchaltungenSchaltungen

Kreis  1

Kreis  2

aktiviert

6.7.5 Kreisläufe

:lKOHQ 6LH IROJHQGHV 6\PERO LQGHP 6LH LP 0HQ�   GHQ 7DVWHQ 7� XQG 7� EHQXW]HQ� XQG GU�FNHQ 6LH DXI ENTER�
,Q GLHVHP 0RGXV N|QQHQ 6LH GHQ 6WDWXV GHU .UHLVOlXIH HLQVHKHQ� 'LH )XQNWLRQ ENB/DIS LVW LQDNWLY XQG NDQQ QXU YRP .XQGHQVHUYLFH 
GXUFKJHI�KUW ZHUGHQ�

6.7.6 Alarmanzeige

:lKOHQ 6LH IROJHQGHV 6\PERO LQGHP 6LH LP 0HQ�   GHQ 7DVWHQ 7� XQG 7� EHQXW]HQ� XQG GU�FNHQ 6LH DXI ENTER�

)�U GDV $ODUPPDQDJHPHQW VLHKH $EV� ����

6.7.7 Alarm-Historie

:lKOHQ 6LH IROJHQGHV 6\PERO LQGHP 6LH LP 0HQ�   GHQ 7DVWHQ 7� XQG 7� EHQXW]HQ� XQG GU�FNHQ 6LH DXI ENTER�
0LW GHQ 7DVWHQ 7� XQG 7�    N|QQHQ 6LH GLH OHW]WHQ �� $ODUPH HLQVHKHQ� 'LH 5�FNVHW]IXQNWLRQ DOOHU $ODUPH RST ALL NDQQ QXU YRP .XQGHQ�
VHUYLFH GXUFKJHI�KUW ZHUGHQ�

AlarmsAlarms
     b1HPb1HP

   Zeitalarm 

AlarmprotokollAlarmprotokoll
     b1HP   001b1HP         001

   Hochdruck Kreis 1

     b1AC   002b1AC         002

6.7.8 Stato sbrinamento

:lKOHQ 6LH GLHVHV 6\PERO  PLW GHQ 7DVWHQ 7� RGHU 7� DXV XQG GU�FNHQ GDQQ GLH ENTER 7DVWH�
)�U MHGHQ .lOWHNUHLVODXI LVW HV P|JOLFK GHQ 6WDWXV YRQ HLQHP $EWDXYRUJDQJ ]X VHKHQ� 1DFKGHP 6LH GHQ .lOWHNUHLVODXI JHZlKOW KDEHQ� 
GU�FNHQ 6LH GLH ENTER WDVWH� 6LH VHKHQ GDQQ YHUVFKLHGHQH ,QIRUPDWLRQHQ ]XP $EWDXYRUJDQJ ZLH XQWHQ LP 'LVSOD\ EHVFKULHEHQ�
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RAS MC Kp-MC VB Kp-F Kp / GPS Kp / PAS Kp

T1 T2 T3 T4 T5 T6 T7 T8

ENTERALARM EXIT

45 : 0

T1 T2 T3 T4 T5 T6 T7 T8

ALARM EXIT

36.2  bar
N.C.
6.0     bar
7.0     bar

T1 T2 T3 T4 T5 T6 T7 T8

ALARM EXIT

36.2  bar
N.C.
6.0     bar
7.0     bar

T1 T2 T3 T4 T5 T6 T7 T8

ALARM EXIT

R1

R1

SV1

SV2

OFF

T1 T2 T3 T4 T5 T6 T7 T8

ENTERALARM EXIT

HANDBUCH

Abtauung Schaltung. 1:   Zyklus nicht in Arbeit Abtauung Schaltung. 1:   Zyklus nicht in Arbeit
    Kondensator 1 SondeKondensator 1 Sonde
  Verdampfer 1 Sonde  Verdampfer 1 Sonde
  Abtau-Set  Abtau-Set
  Echt Abtauung Soll  Echt Abtauung Soll

Abtauung Schaltung. 1:   Zyklus nicht in Arbeit Abtauung Schaltung. 1:   Zyklus nicht in Arbeit
    
  Kombinierter Abtaufühler  Kombinierter Abtaufühler
  Kombinierter Abtau-Set  Kombinierter Abtau-Set
  Kombinierter Abtau-Set  Kombinierter Abtau-Set

'U�FNHQ 6LH GLH 7DVWHQ 7� XQG 7� XP DOOH YHUI�JEDUHQ 3DUDPHWHU DQ]X]HLJHQ�

6.7.9 Elektrischen Widerstände
:lKOHQ 6LH IROJHQGHV 6\PERO LQGHP 6LH LP 0HQ� GHQ 7DVWHQ 7� XQG 7� EHQXW]HQ� XQG GU�FNHQ 6LH DXI ENTER�
,Q GLHVHP 0RGXV LVW HV P|JOLFK� GHQ 6WDWXV GHU HOHNWULVFKHQ :LGHUVWlQGH DQ]X]HLJHQ�

I/O StatusI/O Status
Sonden
Analoge Ausgänge
Digitale Eingänge
Relais

6.7.10 I/O Status (Eingang/Ausgang)

:lKOHQ 6LH IROJHQGHV 6\PERO LQGHP 6LH LP 0HQ�   GHQ 7DVWHQ 7� XQG 7� EHQXW]HQ� XQG GU�FNHQ 6LH DXI ENTER�
,Q GLHVHP 0RGXV N|QQHQ 6LH )ROJHQGHV DQ]HLJHQ� 6WDWXV GHU 6RQGHQ� DQDORJH $XVJlQJH XQG (LQJlQJH� GLJLWDOH $XVJlQJH XQG (LQJlQJH�
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RAS MC Kp-MC VB Kp-F Kp / GPS Kp / PAS Kp

T1 T2 T3 T4 T5 T6 T7 T8

100.0 °C        10.0 °C

30.0   °C         0.1  °C

ENTERALARM EXIT

T1 T2 T3 T4 T5 T6 T7 T8

86.0 °C        

OFF 

OFF       

ALARM EXIT

SetSetSetSetSetSet

T1 T2 T3 T4 T5 T6 T7 T8

ENTERALARM EXIT

HANDBUCH

SchraubenverdichterSchraubenverdichter

Disch.Temp. AlarmDisch.Temp. Alarm

Schraubenverdichter Kreis  1Schraubenverdichter Kreis  1

AustrittstemperaturAustrittstemperatur

Min. Ladung, Start-up-VentilMin. Ladung, Start-up-Ventil
Kreis  1     Kreis  2

SchalttafelSchalttafel

Kontrast und Beleuchtung

SpracheSprache

Systeminformationen Systeminformationen 

6.7.11 

:lKOHQ 6LH IROJHQGHV 6\PERO    LQGHP 6LH LP 0HQ�   GHQ 7DVWHQ 7� XQG 7� EHQXW]HQ� XQG GU�FNHQ 6LH DXI ENTER�
 ,Q GLHVHP 0RGXV N|QQHQ 6LH LP +DXSWPHQ� IROJHQGH 6ROOZHUWH DQ]HLJHQ� 9RUODXIWHPSHUDWXU XQG )O�VVLJNHLWVHLQVSULW]XQJ� 'U�FNHQ 6LH 
GLH 7DVWHQ 7� XQG 7� ]XU $XVZDKO GHV JHZ�QVFKWHQ .UHLVHV XQG GDQQ ENTER XP GLH 9RUODXIWHPSHUDWXU XQG GHQ 9HQWLOVWDWXV DQ]X]HLJHQ�

6.7.12 Steuertafel

:lKOHQ 6LH IROJHQGHV 6\PERO    LQGHP 6LH LP 0HQ� GHQ 7DVWHQ 7� XQG 7� EHQXW]HQ� XQG GU�FNHQ 6LH DXI ENTER�

:HQQ 6LH HLQH GHU 7DVWHQ GU�FNHQ XQG ZLHGHU ORVODVVHQ� ZLUG GHU � %X]]HU � DXVJHVFKDOWHW� DXFK ZHQQ GHU $ODUP]XVWDQG DNWLY EOHLEW�
6.8 Stummschaltung des akustischen Signals

'HU 1RW�+DOW HUP|JOLFKW HLQHQ NRPSOHWWHQ KDOW GHU 0DVFKLQH LQ GHU JHULQJVWHQ =HLW� 
'LH ULFKWLJH 3UR]HGXU ]X HLQHP 1RW�+DOW ZLUG KLHU ]X IROJH NXU] EHVFKULHEHQ � 

� 'UHKHQ VLH GHQ +HEHO GHV +DXSWVFKDOWHU �*HOE XQG 5RW� DXI 2))� 'DGXUFK ZLUG GHU 6WURP GHU JHVDPWHQ 0DVFKLQH XQWHUEURFKHQ �  
� 'U�FNHQ 6LH GDQQ GLH 1RW�+DOW 7DVWH  

8P GLH 0DVFKLQH QDFK GHP 1RW�+DOW ZLHGHU LQ %HWULHE ]X QHKPHQ� IROJHQGH 6LH GLHVHU 3UR]HGXU � 
� 'UHKHQ 6LH GHQ +HEHO DXI 21 �GDGXUFK KDEHQ 6LH HUVWPDO 6WURP DXI GHU 0DVFKLQH � GLHVH OlXIW DEHU QLFKW DQ�   
�  'UHKHQ 6LH GDQQ GLH 1RW +DOW WDVWH� �GLHVHU 6WHS HUP|JOLFKW ZLHGHU GHQ %HWULHE GHU 0DVFKLQH� � 

6.9 Not-Halt

6.9.1 Wiedereinschalten nach Not-Halt 

%HYRU VLH GLH 0DVFKLQH ZLHGHU HLQVFKDOWHQ � VRUJHQ 6LH GDI�U GDV GHU )HKOHU RGHU GLH *HIDKUHQTXHOOH ZHOFKH GHQ 1RW�
+DOW YHUXUVDFKW KDW � ZLHGHU LQVWDQG JHVHW]W ZLUG� 
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RAS MC Kp-MC VB Kp-F Kp / GPS Kp / PAS Kp
HANDBUCH

7. WARTUNG DER EINHEIT

:LU HPSIHKOHQ� HLQ 0DVFKLQHQKHIW PLW]XI�KUHQ� XP GLH DQ GHU (LQKHLW GXUFKJHI�KUWHQ $UEHLWHQ ]X YHUIROJHQ XQG VR 
6W|UXQJHQ DQ GHU 0DVFKLQH OHLFKWHU ¿QGHQ ]X N|QQHQ�

:DUWXQJVDUEHLWHQ P�VVHQ LQ hEHUHLQVWLPPXQJ PLW DOOHQ $QIRUGHUXQJHQ GHU YRUVWHKHQGHQ $EVlW]H GXUFKJHI�KUW 
ZHUGHQ�

9HUZHQGHQ 6LH GLH QDFK GHQ JHOWHQGHQ 9RUVFKULIWHQ HUIRUGHUOLFKH SHUV|QOLFKH 6FKXW]DXVU�VWXQJ� GD GLH .RPSUHV�
VRUN|SIH XQG )|UGHUOHLWXQJHQ KRKH 7HPSHUDWXUHQ DXIZHLVHQ XQG GLH /DPHOOHQ GHV :lUPHWDXVFKHUV VFKDUINDQWLJ 
VLQG�

:HQQ GDV *HUlW ZlKUHQG GHV :LQWHUV QLFKW EHQXW]W ZLUG� NDQQ GDV LQ GHQ /HLWXQJHQ HQWKDOWHQH :DVVHU HLQIULHUHQ 
XQG GDV *HUlW VWDUN EHVFKlGLJHQ� :HQQ GDV *HUlW ZlKUHQG GHV :LQWHUV QLFKW EHQXW]W ZLUG� HQWIHUQHQ 6LH GDV :D�
VVHU YRUVLFKWLJ DXV GHQ /HLWXQJHQ XQG VWHOOHQ 6LH VLFKHU� GDVV DOOH 7HLOH GHV .UHLVODXIV YROOVWlQGLJ HQWOHHUW VLQG XQG 
GDVV MHGHU 6LSKRQ LQQHUKDOE RGHU DX�HUKDOE GHV *HUlWV HQWOHHUW ZLUG�

7.1 Allgemeine Warnhinweise

'LH :DUWXQJ HUODXEW HV ,KQHQ�

� GLH 0DVFKLQH HI¿]LHQW ]X KDOWHQ�
� P|JOLFKH $XVIlOOH ]X YHUKLQGHUQ�
�  GLH *HVFKZLQGLJNHLW GHU 9HUVFKOHFKWHUXQJ GHU 0DVFKLQH ]X YHUULQJHUQ�

,QQHUKDOE GHU (LQKHLW N|QQHQ VLFK %HUHLFKH EH¿QGHQ� GLH XQWHU +RFKVSDQQXQJ VWHKHQ� (LQJULIIH� GLH =XJDQJ ]X 
VROFKHQ %HUHLFKHQ HUIRUGHUQ� G�UIHQ QXU YRQ HQWVSUHFKHQG TXDOL¿]LHUWHP XQG JHVFKXOWHP 3HUVRQDO GXUFKJHI�KUW 
ZHUGHQ� GDV JHPl� GHQ JHOWHQGHQ ORNDOHQ *HVHW]HQ XQG 9RUVFKULIWHQ TXDOL¿]LHUW LVW�

'LH 2EHUÀlFKHQ GHU .RPSRQHQWHQ DQ GHU 'UXFNOHLWXQJ GHV 9HUGLFKWHUV XQG GHU /HLWXQJ I�U GDV À�VVLJH .lOWHPLW�
WHO N|QQHQ KRKH 7HPSHUDWXUHQ HUUHLFKHQ XQG GHU .RQWDNW PLW LKQHQ NDQQ ]X %UDQGZXQGHQ I�KUHQ�

9RU GHU 'XUFKI�KUXQJ YRQ $UEHLWHQ DQ GHU 6FKDOWWDIHO RGHU DQ HOHNWULVFKHQ .RPSRQHQWHQ PXVV GLH 6WURPYHUVRUJXQJ 
DEJHVFKDOWHW ZHUGHQ� LQGHP GHU +DXSWVFKDOWHU DXI GLH 3RVLWLRQ $86 JHVWHOOW ZLUG�

=XU 'XUFKI�KUXQJ YRQ (LQJULIIHQ� GLH HLQH gIIQXQJ GHV .�KONUHLVODXIV HUIRUGHUQ� PXVV IROJHQGHV 9HUIDKUHQ HLQ�
JHKDOWHQ ZHUGHQ�
�� $NWLYLHUHQ 6LH GLH .XUEHOJHKlXVHKHL]XQJ GHV .RPSUHVVRUV I�U PLQGHVWHQV � 6WXQGHQ� 
�� 5�FNJHZLQQXQJ GHV .lOWHPLWWHOV PLW HLQHP JHQHKPLJWHQ =\OLQGHU� 
�� )�KUHQ 6LH GDV 9DNXXP LQ GHU 6FKDOWXQJ DXV�
�� 6S�OHQ 6LH GHQ .UHLVODXI PLW ,QHUWJDV �6WLFNVWRII� 
��9HUZHQGHQ 6LH 2UELWDONOLQJHQ ]XP 6FKQHLGHQ GHU 5RKUH�

:lKUHQG GHU :DUWXQJVDUEHLWHQ DQ GHU $QODJH LVW GDV 5DXFKHQ YHUERWHQ�
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RAS MC Kp-MC VB Kp-F Kp / GPS Kp / PAS Kp
HANDBUCH

7.2 Zugang zur Einheit
'HU =XJDQJ ]X GHP *HUlW QDFK GHU ,QVWDOODWLRQ VROOWH QXU TXDOL¿]LHUWHQ %HGLHQHUQ XQG 7HFKQLNHUQ JHVWDWWHW ZHUGHQ� 'HU %HVLW]HU GHU 
0DVFKLQH LVW GHU JHVHW]OLFKH 9HUWUHWHU GHV 8QWHUQHKPHQV� GHU MXULVWLVFKHQ RGHU QDW�UOLFKHQ 3HUVRQ� GLH GHQ 6WDQGRUW EHVLW]W� DQ GHP 
GLH 0DVFKLQH LQVWDOOLHUW LVW� (U LVW I�U GLH (LQKDOWXQJ DOOHU LQ GLHVHP +DQGEXFK EHVFKULHEHQHQ 6LFKHUKHLWVYRUVFKULIWHQ XQG GHU JHOWHQGHQ 
9RUVFKULIWHQ YHUDQWZRUWOLFK� :HQQ DXIJUXQG GHU $UW GHV $XIVWHOOXQJVRUWHV GHU =XJDQJ YRQ 'ULWWHQ ]X GHU 0DVFKLQH QLFKW YHUKLQGHUW ZHUGHQ 
N|QQWH� PXVV XP GLH 0DVFKLQH KHUXP LQ HLQHP $EVWDQG YRQ PLQGHVWHQV ���P ]X $X�HQÀlFKHQ HLQ HLQJH]lXQWHU %HUHLFK YRUJHVHKHQ 
ZHUGHQ� LQ GHP QXU %HGLHQHU XQG 7HFKQLNHU DUEHLWHQ G�UIHQ�

:lKUHQG LKUHU %HWULHEVGDXHU PXVV GLH (LQKHLW LQ hEHUHLQVWLPPXQJ PLW GHQ JHOWHQGHQ ORNDOHQ *HVHW]HQ XQG 9RUVFKULIWHQ ,QVSHNWLRQHQ XQG 
hEHUSU�IXQJHQ XQWHU]RJHQ ZHUGHQ� ,QVEHVRQGHUH ZHQQ HV NHLQH VWUHQJHUHQ 6SH]L¿NDWLRQHQ JLEW� PXVV GLH IROJHQGH 7DEHOOH �VLHKH (1 
������ $QKDQJ '� LQ %H]XJ DXI GLH EHVFKULHEHQHQ 6LWXDWLRQHQ EHIROJW ZHUGHQ�

SITUATION Drucktest Suche nach Leckagen

A ; ; ;
B ; ; ;
C ; ;
D ; ;

A
,QVSHNWLRQ QDFK HLQHP (LQJULII PLW P|JOLFKHQ $XVZLUNXQJHQ DXI GLH PHFKDQLVFKH %HVWlQGLJNHLW E]Z� QDFK HLQHU 1XW]XQJVlQGHUXQJ RGHU QDFK 
HLQHU 8QWHUEUHFKXQJ YRQ PHKU DOV ]ZHL -DKUHQ� DOOH QLFKW PHKU JHHLJQHWHQ .RPSRQHQWHQ P�VVHQ HUVHW]W ZHUGHQ� %HL 'U�FNHQ� GLH K|KHU DOV 
GHU $XVOHJXQJVGUXFN VLQG� G�UIHQ NHLQH 3U�IXQJHQ GXUFKJHI�KUW ZHUGHQ�

B
,QVSHNWLRQ QDFK HLQHU 5HSDUDWXU RGHU ZHVHQWOLFKHQ bQGHUXQJ GHV 6\VWHPV RGHU VHLQHU .RPSRQHQWHQ� 'LH ,QVSHNWLRQ NDQQ DXI GLH DQ GHU 
bQGHUXQJ EHWHLOLJWHQ 3DUWHLHQ EHVFKUlQNW ZHUGHQ� DEHU ZHQQ HLQH .lOWHPLWWHOOHFNDJH HQWGHFNW ZLUG� LVW HV QRWZHQGLJ� HLQH 'LFKWKHLWVVXFKH LP 
JHVDPWHQ 6\VWHP GXUFK]XI�KUHQ�

C hEHUSU�IXQJ GHU 0DVFKLQH QDFK GHU ,QVWDOODWLRQ LQ HLQHU DQGHUHQ /DJH DOV GHU XUVSU�QJOLFKHQ� )DOOV HV HLQH $XVZLUNXQJ DXI GLH PHFKDQLVFKH 
)HVWLJNHLW JHEHQ N|QQWH� VLHKH 3XQNW $�

D
'LFKWKHLWVSU�IXQJ� GLH VLFK DXV HLQHP EHJU�QGHWHQ 9HUGDFKW DXI HLQH .lOWHPLWWHOOHFNDJH HUJLEW� 'DV 6\VWHP PXVV DXI /HFNDJHQ XQWHUVXFKW 
ZHUGHQ� XQG ]ZDU GXUFK GLUHNWH 0D�QDKPHQ �(LQVDW] YRQ 6\VWHPHQ� GLH LQ GHU /DJH VLQG� /HFNDJHQ ]X HUNHQQHQ� RGHU LQGLUHNWH 0D�QDKPHQ 
�$EOHLWXQJ GHV 9RUOLHJHQV HLQHU /HFNDJH DXI GHU *UXQGODJH GHU $QDO\VH GHU %HWULHEVSDUDPHWHU�� ZREHL GLH $XIPHUNVDPNHLW DXI GLH DP VWlUN�
VWHQ OHFNDJHDQIlOOLJHQ 7HLOH �]�%� 9HUELQGXQJHQ� ]X ULFKWHQ LVW�

,QVWUXPHQWH ]XU (UNHQQXQJ YRQ /HFNDJHQ VLQG PLQGHVWHQV HLQPDO SUR -DKU QDFK GHP LQ GLHVHP +DQGEXFK EHVFKULH�
EHQHQ 9HUIDKUHQ ]X �EHUSU�IHQ XQG ]X NDOLEULHUHQ�

7.3 Planmäßige Wartungsarbeiten
'HU %HVLW]HU PXVV VLFKHUVWHOOHQ� GDVV GDV *HUlW LQ hEHUHLQVWLPPXQJ PLW GHP +DQGEXFK XQG GHQ JHOWHQGHQ ORNDOHQ *HVHW]HQ XQG 9RU�
VFKULIWHQ RUGQXQJVJHPl� JHZDUWHW ZLUG�
'HU %HVLW]HU PXVV VLFKHUVWHOOHQ� GDVV GDV *HUlW MH QDFK $UW� *U|�H� $OWHU XQG )XQNWLRQ GHV 6\VWHPV XQG ZLH LP +DQGEXFK DQJHJHEHQ� 
DQJHPHVVHQHQ ,QVSHNWLRQHQ� hEHUSU�IXQJHQ XQG UHJHOPl�LJHQ :DUWXQJHQ XQWHU]RJHQ ZLUG�

:LUG HLQ 'HIHNW IHVWJHVWHOOW� GHU GHQ ]XYHUOlVVLJHQ %HWULHE JHIlKUGHW� NDQQ GDV *HUlW HUVW ZLHGHU LQ %HWULHE JHQRPPHQ 
ZHUGHQ� ZHQQ HU EHKREHQ LVW�
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7.4 Außerordentliche Wartungsarbeiten
7.4.1 

'LH 5��� .lOWHPLWWHOI�OOXQJ LVW HLQ VHKU lX�HUVW KHLNOHU 9RUJDQJ� GHU ZHJHQ GHU KRKHQ 0LVFKEDUNHLW GHV gOV PLW GHP 
À�VVLJHQ .lOWHPLWWHO LP )DOO HLQHU IDOVFKHQ 'XUFKI�KUXQJ ]X JUR�HQ 6FKlGHQ DP 9HUGLFKWHU I�KUHQ NDQQ� ZHLO HU 
RKQH 6FKPLHUVWRII LP )DOO JUR�HU 0HQJHQ YRP À�VVLJHQ .lOWHPLWWHO LP gOVXPSI EHWULHEHQ ZHUGHQ N|QQWH� 1DFK GHP 
9DNXXP LQ GHP .lOWHNUHLV DXVJHI�KUW ZLUG� VLHKW GDV NRUUHNWH 9HUIDKUHQ GLH IROJHQGHQ 6FKULWWH YRU� 

1. 9DNXXPEUXFK ± *HUlW PLW (QHUJLHYHUVRUJXQJ JHWUHQQW� 
a. 'LH gIIQXQJ GHU 6SHUUYHQWLOH GHU 9HUGLFKWHU SU�IHQ �ZHQQ JHVFKORVVHQ� ELWWH GLH 6SHUUYHQWLOH DXIPDFKHQ��
b. 'LH PLQGHVWH .lOWHPLWWHOPHQJH I�OOHQ� XP GLH /HFNVXFKH GXUFK]XI�KUHQ� =XHUVW HLQH NOHLQH 0HQJH YRQ .lOWHPLWWHO I�OOHQ XQG
HV YHUGDPSIHQ ODVVHQ� ELV GHU 'UXFN LP 0DQRPHWHU VLFK VWDELOLVLHUW ZLUG� GLHVHU 9RUJDQJ ZHLGHUKROHQ� ELV HLQ VWDELOHU :HUW YRQ �
EDU XQJHIlKU HUUHLFKW ZLUG�   
c. 'LH 'LFKWLJNHLW GHV .lOWHNUHLVHV SU�IHQ�
d. 'LH 6SHUUYHQWLOH GHU 9HUGLFKWHU VFKOLH�HQ� 

2. 3DUDPHWULHUXQJ GHV 5HJOHUV XQG GHV 7UHLEHUV �IDOOV HUIRUGHUOLFK� ± *HUlW PLW (QHUJLH YHUVRUJW�
a. 'LH 6SHUUYHQWLOH JHVFKORVVHQ KDOWHQ�
b. 1DFK GHU 3DUDPHWULHUXQJ� GHU 9HUVFKOXVV GHU HOHNWURQLVFKHQ ([SDQVLRQVYHQWLOH EHGLHQHQ XQG GLH 'LFKWLJNHLW GXUFK GHQ SD
VHQGHQ 0DJQHW SU�IHQ�  

$&+781*� GDV ([SDQVLRQVYHQWLO NDQQ QDFK GHU 3DUDPHWULHUXQJ GHV 7UHLEHUV JHVFKORVVHQ ZHUGHQ� ZHQQ HV QXU YHU�
VRUJW ZLUG� ZLUG HV QLFKW VFKOLH�HQ� 

c. 'DV *HUlW LP 6RPPHUEHWULHE �.DOWZDVVHUHU]HXJXQJ� HLQVWHOOHQ �I�U :lUPHSXPSHQ XQG�RGHU 0XOWLIXQNWLRQV (LQKHLWHQ ��

3. .lOWHPLWWHOI�OOXQJ ± *HUlW PLW (QHUJLH YHUVRUJW XQG %(, -('(0 (,1=(/1(1 .5(,6
D� 'LH 6SHUUYHQWLOH JHVFKORVVHQ KDOWHQ�
E� 'LH gOVXPSIKHL]XQJ PXVV PLQGHVWHQV �� 6WXQGHQ YRU GHU .lOWHPLWWHOI�OOXQJ HLQJHVFKDOWHW ZHUGHQ XQG GLH ([SDQVLRQVYHQWLOH
P�VVHQ GXUFK GHQ HQWVSUHFKHQGHQ 0DJQHW VFKORVVHQ EOHLEHQ� %LWWH GLHVH ]ZHL 3XQNWH SU�IHQ�  
F� 0LW GHP DEJHVFKDOWHWHQ 9HUGLFKWHU GLH PLQGHVWH 0HQJH EHL HLQHU (UVWLQEHWULHEQDKPH I�OOHQ �G�K�� XP GHU (LQJULII GHV 1LHGH
GUXFNVFKDOWHUV ]X YHUPHLGHQ�� GLH .lOWHPLWWHOI�OOXQJ PXVV LQ GLHVHU 3KDVH ��� GHV :HUWV LQ GHP 7\SHQVFKLOG 1,&+7 h%(56&
5(,7(1� GLH )�OOXQJ LQ GLH )O�VVLJNHLWVOHLWXQJ GHV H[WHUQHQ :lUPHWDXVFKHUV DXVI�KUHQ�   
G� 'LH 6SHUUYHQWLOH |IIQHQ XQG GHQ 9HUGLFKWHU GHV HUVWHQ .lOWHNUHLVHV HLQVFKDOWHQ�
H� 'HU ]ZHLWH .lOWHNUHLV �ZHQQ YRUKDQGHQ� PLW GHP DEJHVFKDOWHWHQ 9HUGLFKWHU XQG GLH JHVFKORVVHQH 6SHUUYHQWLOH KDOWHQ�
I� 'DV .lOWHPLWWHO DOOPlKOLFK YRU GHP 9HUGDPSIHU I�OOHQ� ELV GDV ([SDQVLRQVYHQWLO VHLQH 5HJHOXQJ EHJLQQW�
J� %(, .b/7(.5(,6(1 0,7 7$1'(0�9(5',&+7(51�

  � 'HU HUVWH 9HUGLFKWHU I�U PLQGHVWH �� 0LQXWHQ ODXIHQ ODVVHQ� GDQDFK DEVFKDOWHQ�  
  � 'HU ]ZHLWH 9HUGLFKWHU HLQVFKDOWHQ XQG I�U PLQGHVWH �� 0LQXWHQ ODXIHQ ODVVHQ� GDQDFK DEVFKDOWHQ� 

K� 'LH 3XQNWH E� F� G� I�  J� I�U GHQ ]ZHLWHQ .lOWHNUHLV ZLHGHUKROHQ� 
L� 'LH .lOWHPLWWHOI�OOXQJ PLW GHP *HUlW PLW 9ROOODVW XQG EHL GHQ 1RPLQDOEHGLQJXQJHQ SU�IHQ XQG YROO]LHKHQ� 

7.4.2         
)DOOV HLQH gOI�OOXQJ LQ HLQHU 0HQJH YRQ ��� NJ RGHU NOHLQHU EHQ|WLJW ZXUGH� NDQQ PDQ GHQ $QVFKOXVV DP gOVXPSI DQZHQGHQ� %HL %HGDUI 
HLQHU 1DFK� RGHU )�OOXQJ GHV gODEVFKHLGHUV �ZHQQ YRUKDQGHQ�� LVW HV HPSIHKOHQVZHUW� GHQ )�OODQVFKOXVV LQ GHP gODXVODVVOHLWXQJ DQ�
]XZHQGHQ� GHU ]ZLVFKHQ GHP 6SHUUYHQWLO XQG GHP gODEVFKHLGHU OLHJW� 
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,QEHWULHEQDKPHYRUJlQJH P�VVHQ LQ hEHUHLQVWLPPXQJ PLW DOOHQ $QIRUGHUXQJHQ GHU YRUVWHKHQGHQ $EVlW]H GXUFKJHI�KUW 
ZHUGHQ�

$OOH LQ GLHVHP .DSLWHO EHVFKULHEHQHQ 9RUJlQJH 0h66(1 ,00(5 '85&+ 48$/,),=,(57(6 3(5621$/ GXU�
FKJHI�KUW ZHUGHQ� 9RU GHU 'XUFKI�KUXQJ YRQ $UEHLWHQ DP *HUlW RGHU GHP =XJULII DXI LQWHUQH 7HLOH PXVV GLH 
6WURPYHUVRUJXQJ XQEHGLQJW XQWHUEURFKHQ ZHUGHQ� 'LH 9HUGLFKWHUN|SIH XQG GLH 9HUGLFKWHUI|UGHUOHLWXQJ EH¿QGHQ 
VLFK LQ GHU 5HJHO EHL ]LHPOLFK KRKHQ 7HPSHUDWXUHQ� 6HLHQ 6LH EHVRQGHUV YRUVLFKWLJ� ZHQQ 6LH LQ GHU 1lKH GHU 
%DWWHULHQ DUEHLWHQ� 'LH $OXPLQLXPODPHOOHQ VLQG EHVRQGHUV VFKDUI XQG N|QQHQ VFKZHUH 9HUOHW]XQJHQ YHUXUVDFKHQ� 
1DFK :DUWXQJVDUEHLWHQ VLQG GLH 3DQHHOH PLW GHQ %HIHVWLJXQJVVFKUDXEHQ ]X YHUVFKOLH�HQ�

7.5.1 Elektrisches Betriebssystem und Kontrollgeräte
Regelmäßigkeit

WlJOLFK PRQDWOLFK -HGH
� 0RQDWH

-HGH
� 0RQDWH

�[
LP -DKU

-HGH
� -DKUH

Bei 
%HGDUI

3U�IHQ RE GDV *HUlW RUGQXQJVJHPl� IXQNWLRQLHUW XQG NHLQH $ODUPH YRUOLHJHQ X
6LFKWSU�IXQJ GHU (LQKHLW X
/lUP XQG 9LEUDWLRQ GHV *HUlWV SU�IHQ X
hEHUSU�IXQJ GHU )XQNWLRQVIlKLJNHLW YRQ 6LFKHUKHLWVYRUULFKWXQJHQ XQG 9HUULHJH�
OXQJHQ X

hEHUSU�IXQJ GHU /HLVWXQJ GHU (LQKHLW X
'HQ 6WURPYHUEUDXFK GHU YHUVFKLHGHQHQ 9HUVRUJXQJVHLQULFKWXQJHQ �.RPSUHV�
VRUHQ� 9HQWLODWRUHQ XVZ�� �EHUSU�IHQ X

'LH 9HUVRUJXQJVVSDQQXQJ GHV *HUlWV �EHUSU�IHQ X
'LH %HIHVWLJXQJ GHU .DEHO LQ GHQ HQWVSUHFKHQGHQ .OHPPHQ �EHUSU�IHQ X
'LH ,QWHJULWlW GHU ,VROLHUXPK�OOXQJ YRQ HOHNWULVFKHQ .DEHOQ SU�IHQ X
6WDWXV XQG %HWULHE GHU =lKOHU �EHUSU�IHQ X
0LNURSUR]HVVRU XQG 'LVSOD\�%HWULHE SU�IHQ X
hEHUSU�IXQJ GHU LP 0LNURSUR]HVVRU HLQJHVWHOOWHQ 3DUDPHWHUZHUWH X
5HLQLJXQJ HOHNWULVFKHU XQG HOHNWURQLVFKHU .RPSRQHQWHQ YRQ HYHQWXHOO YRUKDQ�
GHQHP 6WDXE X

%HWULHE XQG .DOLEULHUXQJ YRQ 6HQVRUHQ XQG 0HVVZDQGOHUQ �EHUSU�IHQ X
)XQNWLRQ GHV .lOWHPLWWHOQLYHDXVHQVRUV LP 9HUGDPSIHU �EHUSU�IHQ �ZHQQ 
YRUKDQGHQ� X

hEHUSU�IHQ 6LH GHQ 6WDWXV XQG GLH )XQNWLRQ GHV VDXEHUHQ .RQWDNWV �/HDNHDJH 
$ODUP�� GHU PLW �8���8��� LQ GHU .OHPPHQOHLVWH JHNHQQ]HLFKQHW LVW X

'DV .DOLEULHUXQJVYHUIDKUHQ RGHU GHU )XQNWLRQVWHVW GHV 6LFKHUKHLWV�*DVVHQVRUV 
GXUFKI�KUHQ �
� X

�
� GLH $QZHLVXQJHQ LQ GHP HQWVSUHFKHQGHQ $EVDW] GHU %HWULHEV� XQG :DUWXQJVDQOHLWXQJ EHIROJHQ� 
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X
X

X
X
X

X
X

X

X

X
X

X
X
X

��� (V NDQQ PLW HLQHU K|KHUHQ )UHTXHQ] �DXFK Z|FKHQWOLFK� DXVJHI�KUW ZHUGHQ� MH QDFK ¨W�

��� :HQQ GLH ,QVWDOODWLRQ LQ %HUHLFKHQ PLW KRKHP 6DQG�� 6WDXE� RGHU 3ROOHQDQWHLO LQ GHU /XIW RGHU LQ GHU 1lKH YRQ 
)OXJKlIHQ� ,QGXVWULHEHWULHEHQ RGHU DOOJHPHLQ LQ %HUHLFKHQ PLW KRKHU /XIWYHUVFKPXW]XQJ HUIROJW� LVW HV QRWZHQGLJ� 
GLH 0LNURNDQDO�.RQGHQVDWRUHQ PLW HLQHU 9,(57(/-b+5/,&+(1 )UHTXHQ] JHPl� GHQ LP $EVFKQLWW �5HLQLJXQJ 
GHU 0LNURNDQDO�.RQGHQVDWRUVSXOHQ� EHVFKULHEHQHQ 9HUIDKUHQ ]X �EHUSU�IHQ XQG ]X UHLQLJHQ�

Regelmäßigkeit

WlJOLFK PRQDWOLFK -HGH
� 0RQDWH

-HGH
� 0RQDWH

�[
LP -DKU

-HGH
� -DKUH

Bei 
%HGDUI

6LFKWSU�IXQJ GHU %DWWHULH
5HLQLJXQJ GHU /DPHOOHQEDWWHULH ���

hEHUSU�IXQJ GHV :DVVHUÀXVVHV XQG�RGHU HYHQWXHOOHU /HFNDJHQ
hEHUSU�IXQJ GHU RUGQXQJVJHPl�HQ )XQNWLRQ GHV 6WU|PXQJVVFKDOWHUV
0HWDOO¿OWHU DQ GHU :DVVHUOHLWXQJ UHLQLJHQ ���

/lUP XQG 9LEUDWLRQHQ GHU 9HQWLODWRUHQ SU�IHQ
9HUVRUJXQJVVSDQQXQJ GHU 9HQWLODWRUHQ SU�IHQ
'LH HOHNWULVFKHQ $QVFKO�VVH GHU 9HQWLODWRUHQ �EHUSU�IHQ

%HWULHE XQG .DOLEULHUXQJ GHV 9HQWLODWRU�'UHK]DKOUHJHOV\VWHPV �EHUSU�IHQ

��:HJH�9HQWLOEHWULHE SU�IHQ �ZHQQ YRUKDQGHQ�
��:HJH�9HQWLOEHWULHE SU�IHQ �ZHQQ YRUKDQGHQ�
$XI /XIW LP +\GUDXOLNNUHLVODXI SU�IHQ
)DUEH GHV )HXFKWLJNHLWVLQGLNDWRUV DXI GHU )O�VVLJNHLWVOHLWXQJ SU�IHQ
$XI )UHRQ�/HFNDJHQ SU�IHQ

7.5.3 Kompressoren
Regelmäßigkeit

PRQDWOLFK -HGH
� 0RQDWH

-HGH
� 0RQDWH

�[
LP -DKU

-HGH
� -DKUH

Bei 
%HGDUI

6LFKWSU�IXQJ GHU .RPSUHVVRUHQ X
/lUP XQG 9LEUDWLRQHQ GHU .RPSUHVVRUHQ SU�IHQ X
9HUVRUJXQJVVSDQQXQJ GHU .RPSUHVVRUHQ SU�IHQ X
(OHNWULVFKH $QVFKO�VVH GHU .RPSUHVVRUHQ SU�IHQ X
gOVWDQG LQ GHQ 9HUGLFKWHUQ PLW +LOIH HLQHV gOVFKDXJODVHV NRQWUROOLHUHQ� X
3U�IXQJ� RE GLH .XUEHOJHKlXVHKHL]XQJHQ PLW 6WURP YHUVRUJW ZHUGHQ XQG 
RUGQXQJVJHPl� IXQNWLRQLHUHQ X

=XVWDQG GHU HOHNWULVFKHQ .DEHO GHU .RPSUHVVRUHQ XQG LKUH %HIHVWLJXQJ LQ GHQ 
.OHPPHQ �EHUSU�IHQ X

7lJOLFKH XQG PRQDWOLFKH 9RUJlQJH N|QQHQ GLUHNW YRP (LJHQW�PHU GHU $QODJH GXUFKJHI�KUW ZHUGHQ� 'LH �EULJHQ 
9RUJlQJH P�VVHQ YRQ TXDOL¿]LHUWHP XQG DQJHPHVVHQ JHVFKXOWHP 3HUVRQDO GXUFKJHI�KUW ZHUGHQ�

(LQJULIIH LQ GHQ .�KONUHLVODXI P�VVHQ YRQ HQWVSUHFKHQG TXDOL¿]LHUWHQ XQG JHVFKXOWHQ 7HFKQLNHUQ GXUFKJHI�KUW 
ZHUGHQ� GLH LQ hEHUHLQVWLPPXQJ PLW GHQ JHOWHQGHQ ORNDOHQ *HVHW]HQ XQG 9RUVFKULIWHQ TXDOL¿]LHUW VLQG�

(V LVW YHUERWHQ� YRU GHP 7UHQQHQ GHV *HUlWV YRQ GHU 6WURPYHUVRUJXQJ �GXUFK 'UHKHQ GHV +DXSWVFKDOWHUV LQ GLH 
3RVLWLRQ $86� MHJOLFKH 5HLQLJXQJVDUEHLWHQ GXUFK]XI�KUHQ� (V LVW YHUERWHQ� GDV *HUlW EDUIX� RGHU PLW QDVVHQ RGHU 
IHXFKWHQ .|USHUWHLOHQ ]X EHU�KUHQ�
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7.5.4 Reinigung von Mikrokanal-Kondensatorspulen (Versionen RAS MC Kp / MC VB Kp)

8P GHQ RUGQXQJVJHPl�HQ %HWULHE GHU (LQKHLW XQG GLH %HLEHKDOWXQJ LKUHV %HWULHEVYHUKDOWHQV LP /DXIH GHU =HLW ]X JHZlKUOHLVWHQ� LVW HV 
QRWZHQGLJ� GHQ 6DXEHUNHLWV]XVWDQG GHU 0LNURNDQDO�.RQGHQVDWRUVSXOHQ UHJHOPl�LJ ]X �EHUSU�IHQ XQG VLH PLQGHVWHQV HLQPDO MlKUOLFK ]X 
UHLQLJHQ� ZHQQ GLH (LQKHLW LQ HLQHP *HELHW LQVWDOOLHUW LVW� GDV QLFKW YRQ KRKHQ /XIWYHUVFKPXW]XQJVZHUWHQ EHWURIIHQ LVW� LQ *HELHWHQ DEVHLWV 
YRQ ,QGXVWULHDQODJHQ RGHU =HQWUHQ PLW KRKHU %HY|ONHUXQJVGLFKWH�

0LNURNDQDOEDWWHULHQ P�VVHQ JHUHLQLJW ZHUGHQ� LQGHP ]XQlFKVW GHU DXI GHU 2EHUÀlFKH GHV $XVWDXVFKHUV DEJHODJHUWH 6FKPXW] PLW HLQHP 
,QGXVWULHVWDXEVDXJHU RGHU 'UXFNOXIW HQWIHUQW ZLUG� (UVW QDFKGHP GLH IHVWHQ 5�FNVWlQGH YRQ GHU 2EHUÀlFKH GHU %DWWHULH HQWIHUQW ZRUGHQ 
VLQG� G�UIHQ 6LH PLW GHP :DVFKHQ IRUWIDKUHQ� GDV PLW UHLQHP :DVVHU RKQH =XVDW] YRQ FKHPLVFKHQ 6XEVWDQ]HQ RGHU DQGHUHQ 5HLQLJXQJ�
VPLWWHOQ HUIROJHQ PXVV� GD GLHVH GLH 8QYHUVHKUWKHLW GHU GHQ $XVWDXVFKHU VFK�W]HQGHQ 2EHUÀlFKHQR[LGVFKLFKW EHHLQWUlFKWLJHQ XQG EHL 
%HVFKlGLJXQJ GLH $XVO|VXQJ P|JOLFKHU NRUURVLYHU 3KlQRPHQH EHJ�QVWLJHQ N|QQWHQ�

(V LVW ZLFKWLJ� GLH 6DXEHUNHLW GHU $XVWDXVFKÀlFKH GHU 0LNURNDQDOEDWWHULHQ ]X EHZDKUHQ XQG DOOH $UWHQ YRQ IH�
VWHQ 5�FNVWlQGHQ ]X EHVHLWLJHQ� GLH GHQ NRUUHNWHQ /XIWVWURP EHKLQGHUQ XQG VRPLW GHQ :lUPHDXVWDXVFK YHU�
VFKOHFKWHUQ N|QQWHQ� (LQH UHJHOPl�LJH 5HLQLJXQJ KlOW GLH /HLVWXQJVZHUWH GHU (LQKHLW KRFK XQG HUK|KW GLH /H�
EHQVGDXHU GHU 9HUÀ�VVLJXQJVVFKODQJHQ XQG GHU JHVDPWHQ (LQKHLW�

(V LVW YHUERWHQ� +\GURUHLQLJHU XQG &KHPLNDOLHQ �RGHU DQGHUH 5HLQLJXQJVPLWWHO� ]XP :DVFKHQ GHU 2EHUÀlFKH GHU 
0LNURNDQDOEDWWHULH ]X YHUZHQGHQ�
6FKlGHQ� GLH GXUFK KRKHQ 6WUDKOGUXFN HQWVWHKHQ� ZHUGHQ QLFKW DQHUNDQQW�

%HL $UEHLWHQ DP *HUlW LVW GDUDXI ]X DFKWHQ� GDVV GLH 2EHUÀlFKH GHU %DWWHULH QLFKW GXUFK 6FKOlJH PLW 0HWDOOG�VHQ 
YRQ GHQ EHL GHU 5HLQLJXQJ YHUZHQGHWHQ ,QVWUXPHQWHQ EHVFKlGLJW ZLUG�

(V LVW XQHUOlVVOLFK� GDVV GHU .lOWHPLWWHOVHQVRU UHJHOPl�LJ HLQHU 6LFKW� XQG )XQNWLRQVSU�IXQJ XQWHU]RJHQ ZLUG� XP GHVVHQ NRUUHNWH 
)XQNWLRQVZHLVH ]X SU�IHQ XQG HLQ HQWVSUHFKHQGHV 6LFKHUKHLWVQLYHDX ]X JHZlKUOHLVWHQ� 'LHVH 3U�IXQJHQ P�VVHQ YRQ DQJHPHVVHQ DXVJH�
ELOGHWHP XQG TXDOL¿]LHUWHP 3HUVRQDO XQWHU %HIROJXQJ GHU LP :HLWHUHQ EHVFKULHEHQHQ 9HUIDKUHQ XQG +lX¿JNHLWHQ GXUFKJHI�KUW ZHUGHQ�

'LH 6LFKWSU�IXQJ PXVV PLQGHVWHQV DOOH � 0RQDWH XQG MHGHQIDOOV IU�KHU� ZHQQ GLH 8PJHEXQJVEHGLQJXQJHQ� XQWHU GHQHQ GLH (LQKHLW DUEHLWHW� 
GLHV HUIRUGHUQ VROOWHQ� DXVJHI�KUW ZHUGHQ� 
'HU =ZHFN GHU 6LFKWSU�IXQJ LVW KDXSWVlFKOLFK GHUMHQLJH )ROJHQGHV ]X SU�IHQ�
� 'DVV GHU 6HQVRUNRSI NHLQHQ 6WDXE� 6FKPXW] RGHU DQGHUH 5�FNVWlQGH DXIZHLVW
� GDVV GLH HOHNWULVFKHQ 9HUNDEHOXQJHQ XQYHUVHKUW VLQG XQG GHQ $QJDEHQ GHU 8QWHUODJHQ HQWVSUHFKHQ� GLH GHU (LQKHLW EHLJHI�JW VLQG

'LH )XQNWLRQVSU�IXQJ PXVV MlKUOLFK XQG MHGHQIDOOV LQQHUKDOE PD[LPDO ��� 7DJHQ� GLH LQVJHVDPW EHL JHVSHLVWHP 6HQVRU YHUVWULFKHQ VLQG� 
GXUFKJHI�KUW ZHUGHQ�

:HQQ GLH )XQNWLRQVSU�IXQJ GHV 6HQVRUV QLFKW LQQHUKDOE LQVJHVDPW ��� 7DJHQ 6WURPYHUVRUJXQJ DXVJHI�KUW ZLUG� 
GDQQ JHKW GLH (LQKHLW LQ GLH 6W|UDEVFKDOWXQJ �EHU� LQGHP VLH DP 'LVSOD\ $ODUP FKHFN VQLIIHU´ PHOGHW XQG LVW HUVW 
ZLHGHU LQIROJH HLQHU )XQNWLRQVSU�IXQJ PLW SRVLWLYHP (UJHEQLV JHPl� GHP EHVFKULHEHQHQ 9HUIDKUHQ EHWULHEVEHUHLW�
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2

3

1

HANDBUCH

8P GLH )XQNWLRQVSU�IXQJ DXV]XI�KUHQ� PXVV HLQ 3UREH]\OLQGHU NDOLEULHUW ZHUGHQ� XP ��� PO�PLQ HLQHV *HPLVFKV PLW ���� � 3URSDQ LQ GLH 
/XIW ���� /)/� DE]XJHEHQ� ZREHL GDV EHVFKULHEHQH 9HUIDKUHQ ]X EHIROJHQ LVW �YRU %HJLQQ GHV 9RUJDQJV VRUJIlOWLJ ]X OHVHQ��

�� 'HQ 'XUFKÀXVVPHVVHU ��� DP =\OLQGHU DQVFKUDXEHQ XQG GHQ WUDQVSDUHQWHQ 6FKODXFK ]ZLVFKHQ GHP =\OLQGHU XQG GHP $GDSWHU ��� 
DQVFKOLH�HQ� $QVFKOLH�HQG GHQ $GDSWHU DP .RSI GHV 6HQVRUV ��� DQVFKUDXEHQ�

�� %HL JHVSHLVWHU XQG EHWULHEVEHUHLWHU (LQKHLW GLH EODXH 7DVWH DP H[WHUQHQ %HGLHQIHOG GHV HOHNWULVFKHQ 6FKDOWVFKUDQNV GU�FNHQ� 
�� 'LH (LQKHLW JHKW DXI 2)) XQG GDQQ DXI GHQ 0RGXV ³$ODUP FKHFN VQLIIHU´ �EHU� GHU DP 'LVSOD\ YLVXDOLVLHUW ZHUGHQ NDQQ XQG EOHLEW LQ 

GLHVHP =XVWDQG I�U GLH QlFKVWHQ �� 0LQXWHQ� 
�� 'LH $XVJDEH YRQ ���PO�PLQ .lOWHPLWWHO EHJLQQHQ XQG VLFKHUVWHOOHQ� GDVV LQQHUKDOE �� 6HNXQGHQ GHU 6HQVRU DXIJUXQG GHU hEHUVFK�

UHLWXQJ GHV PD[LPDOHQ 6FKZHOOHQZHUWV LQ GHQ $ODUP]XVWDQG �EHUJHKW �PDQXHOOHV =XU�FNVHW]HQ GHV 6HQVRUV� �
��
�� 'LH $7(;�1RWO�IWHU XQG GLH $ODUPOHXFKWHQ DP HOHNWULVFKHQ 6FKDOWVFKUDQN P�VVHQ DNWLY VHLQ�
�� 'HQ YRUKHU DP .RSI GHV 6HQVRUV DQJHVFKUDXEWHQ $GDSWHU HQWIHUQHQ XQG � 0LQXWHQ ZDUWHQ� XP GHP /�IWXQJVV\VWHP ]X HUODXEHQ� 

HYHQWXHOOH 6SXUHQ YRQ .lOWHPLWWHO ]X EHVHLWLJHQ�
�� 'DV 5HVHW GHV 6HQVRUV GXUFK (LQZLUNHQ DP +DXSWWUHQQVFKDOWHU GHU (LQKHLW DXVI�KUHQ �9HUVRUJXQJ 2))�21��
�� 'HU 6HQVRU I�KUW GDV DXWRPDWLVFKH .DOLEULHUYHUIDKUHQ GXUFK XQG ZHQQ GLHVHV HUIROJUHLFK LVW� NHKUW GLH (LQKHLW LQ GHQ %HWULHEV]XVWDQG 21 ]XU�FN�
�� 0LWWHOV 'LVSOD\ GHQ =XJULII DXI GLH EH]�JOLFKH 0DVNH YRUQHKPHQ XQG GDV 5HVHW GHV 6WXQGHQ]lKOHUV DXVI�KUHQ� GHU ZLHGHU YRQ � VWDUWHW �

��
��� 'DV 5HVHW GHV $ODUPV ÄFKHFN VQLIIHU³ DXVI�KUHQ� LQGHP PDQ GLH $ODUPWDVWH DP 'LVSOD\ I�U HLQLJH 6HNXQGHQ JHGU�FNW KlOW�

�
� :HQQ GHU $ODUP QLFKW LQQHUKDOE GHU �� 6HNXQGHQ DE %HJLQQ GHU $XVJDEH DXIWULWW� GDQQ PXVV GHU .RSI HUVHW]W 
ZHUGHQ�
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ESC ALARM ENTER

T1 T2 T3 T4 T5 T6 T7 T8

ESC PRESS ENTER

T1 T2 T3 T4 T5 T6 T7 T8

N. ignitions/enablingN. ignitions/enabling

Circuit 1 Circuit 3Circuit 1 Circuit 3

Circuit 2 Circuit 4Circuit 2 Circuit 4
Unit

T1 T2 T3 T4 T5 T6 T7 T8

ESC RESET
HOURS PRESS

Unit Powered HoursUnit Powered Hours
total working hours:
XXXXXX

Gas DetectedGas Detected
Reset Enabled

HANDBUCH

�

� 6FKQLWWVWHOOH ',;(/ I�U GDV 5HVHW GHV 6WXQGHQ]lKOHUV 
'LH 7DVWH ³6HUYLFH´ I�U GHQ =XJULII DXI GLHVH 0DVNH GU�FNHQ

'HQ =XJULII DXI GDV 0HQ� I�U GLH .RPSUHVVRUHQ YRUQHKPHQ XQG ³8QLW´ ZlKOHQ 

(V LVW GHU =XJULII DXI GLH IROJHQGH 0DVNH P|JOLFK� GLH GDV 5HVHW GHV 6WXQGHQ]lKOHUV HUODXEW

-HJOLFKH UHJHOPl�LJH 3U�IXQJ XQG�RGHU HYHQWXHOOHU :DUWXQJVHLQJULII DP 6HQVRU PXVV LQ HLQHP 5HJLVWHU XQWHU 
$QJDEH GHV 'DWXPV GHU $XVI�KUXQJ GHU .RQWUROOH� GHV 1DPHQV GHV 7HFKQLNHUV� GHU GLH .RQWUROOH GXUFKJHI�KUW 
KDW� HYHQWXHOOHU IHVWJHVWHOOWHU $QRPDOLHQ XQG GHU ZlKUHQG GHU )XQNWLRQVSU�IXQJ HUIDVVWHQ $QVSUHFK]HLWHQ DQJH�
PHUNW ZHUGHQ�

%HDFKWHQ 6LH LQ MHGHP )DOO GDV DQ %RUG GHU 0DVFKLQH PLWJHOLHIHUWH +DQGEXFK I�U GHQ /HFNVXFK�6HQVRU� 
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9HUZHQGHQ 6LH QLHPDOV 6DXHUVWRII DQVWHOOH YRQ 6WLFNVWRII� KRKH ([SORVLRQVJHIDKU�

7.6 Reparatur des Kältekreislaufs

'DV 6\VWHP LVW PLW 6WLFNVWRII XQWHU 9HUZHQGXQJ HLQHV PLW HLQHP 5HGX]LHUYHQWLO DXVJHVWDWWHWHQ =\OLQGHUV DXI HLQHQ 'UXFN YRQ HWZD �� EDU 
]X I�OOHQ�
(YHQWXHOOH /HFNDJHQ P�VVHQ PLW HLQHP /HFNVXFKHU IHVWJHVWHOOW ZHUGHQ� 'DV $XIWUHWHQ YRQ %ODVHQ RGHU 6FKDXP GHXWHW DXI ORNDOLVLHUWH 
/HFNDJHQ KLQ� ,Q GLHVHP )DOO LVW GHU .UHLVODXI YRU GHP 6FKZHL�HQ PLW JHHLJQHWHQ /HJLHUXQJHQ YROOVWlQGLJ ]X HQWODGHQ XQG ]X EODVHQ�

9RU (LQJULIIHQ LQ GHQ .�KONUHLVODXI PLW HLQHP *HJHQVWDQG� GHU )XQNHQ� +LW]H� RIIHQH )ODPPHQ RGHU HLQH DQGHUH $UW 
YRQ =�QGXQJ HU]HXJHQ NDQQ� LVW HV ]ZLQJHQG HUIRUGHUOLFK� GHQ .�KONUHLVODXI YROOVWlQGLJ ]X HQWOHHUHQ XQG GXUFK]X�
EODVHQ� XP VLFKHU]XVWHOOHQ� GDVV NHLQH 6SXUHQ YRQ .lOWHPLWWHO YRUKDQGHQ VLQG�

.�KONUHLVOlXIH� GLH PLW .�KOJDV EHWULHEHQ ZHUGHQ� HUIRUGHUQ EHVRQGHUH 6RUJIDOW EHL 0RQWDJH XQG :DUWXQJ� XP VLH YRU 6W|UXQJHQ ]X 
VFK�W]HQ�

(V LVW GDKHU IROJHQGHV QRWZHQGLJ�
� 9HUPHLGHQ 6LH GLH ,QWHJUDWLRQ HLQHV DQGHUHQ DOV GHV VSH]L¿]LHUWHQ� EHUHLWV LP 9HUGLFKWHU YRUJHI�OOWHQ gOV�
� :HQQ HLQ 7HLO GHV .�KONUHLVODXIV DXVJHWDXVFKW ZLUG� GDUI GHU .UHLVODXI QLFKW OlQJHU DOV �� 0LQXWHQ RIIHQ EOHLEHQ�
� ,QVEHVRQGHUH LP )DOOH HLQHV .RPSUHVVRUDXVWDXVFKV LVW GLH ,QVWDOODWLRQ LQQHUKDOE GHU REHQ JHQDQQWHQ )ULVW QDFK (QWIHUQHQ GHU *XPPL�
NDSSHQ DE]XVFKOLH�HQ�
� ,P )DOOH HLQHV .RPSUHVVRUDXVWDXVFKHV LVW HV HPSIHKOHQVZHUW� GHQ .�KONUHLVODXI PLW JHHLJQHWHQ 3URGXNWHQ ]X VS�OHQ XQG I�U HLQH JHZLV�
VH =HLW HLQHQ 6lXUH¿OWHU HLQ]XVHW]HQ�
� 6FKDOWHQ 6LH GHQ .RPSUHVVRU XQWHU 9DNXXPEHGLQJXQJHQ QLFKW HLQ� YHUGLFKWHQ 6LH NHLQH /XIW LP .RPSUHVVRU�

7.5.8 Saisonende

:HQQ GDV *HUlW I�U OlQJHUH =HLW DEJHVFKDOWHW ZHUGHQ VROO� PXVV GHU +\GUDXOLNNUHLVODXI HQWOHHUW ZHUGHQ� GDPLW VLFK NHLQ :DVVHU PHKU LQ 
GHQ /HLWXQJHQ XQG LP $XVWDXVFKHU EH¿QGHW� 'LHVHU 9RUJDQJ LVW REOLJDWRULVFK� ZHQQ ZlKUHQG GHU VDLVRQDOHQ 8QWHUEUHFKXQJ ]X HUZDUWHQ LVW� 
GDVV GLH 8PJHEXQJVWHPSHUDWXU XQWHU GHQ *HIULHUSXQNW GHU YHUZHQGHWHQ 0LVFKXQJ IlOOW �W\SLVFKHU VDLVRQDOHU %HWULHE��
9RU GHP 1DFKI�OOHQ GHV 6\VWHPV PXVV HV JHUHLQLJW ZHUGHQ�

'LH 5HLQLJXQJ YRQ 0LNURNDQDOEDWWHULHQ PLW VFK�W]HQGHU 2EHUÀlFKHQEHKDQGOXQJ PXVV GXUFKJHI�KUW ZHUGHQ� LQGHP ]XQlFKVW GHU DXI GHU 
2EHUÀlFKH GHU $XVWDXVFKHU DEJHODJHUWH 6FKPXW] PLW HLQHP ,QGXVWULHVWDXEVDXJHU RGHU 'UXFNOXIW HQWIHUQW ZLUG� (UVW QDFKGHP GLH IHVWHQ 
9HUVFKPXW]XQJHQ YRQ GHU 2EHUÀlFKH GHU %DWWHULH HQWIHUQW ZRUGHQ VLQG� NDQQ PDQ ]XU 5HLQLJXQJ �EHUJHKHQ� GLH PLW UHLQHP :DVVHU� HYHQ�
WXHOO XQWHU =XVDW] YRQ KDQGHOV�EOLFKHQ 5HLQLJXQJVPLWWHOQ PLW HLQHP S+�:HUW ]ZLVFKHQ � XQG ��� GXUFKJHI�KUW ZHUGHQ PXVV� ,Q GLHVHP )DOO 
LVW HV VHKU ZLFKWLJ� HLQH JU�QGOLFKH 6FKOXVVVS�OXQJ YRU]XVHKHQ� XP DOOH 6SXUHQ GHV YHUZHQGHWHQ 5HLQLJXQJVPLWWHOV YRQ GHU 2EHUÀlFKH 
GHU %DWWHULH ]X HQWIHUQHQ�

7.5.9 Ausschalten 
8P GDV *HUlW ]X VWRSSHQ� GU�FNHQ 6LH GLH (,1�$86�7DVWH DXI GHU 7DVWDWXU GHV 0LNURSUR]HVVRUV XQG VFKDOWHQ 6LH VLH DXI $86�
:HQQ GDV *HUlW YRUDXVVLFKWOLFK OlQJHU DOV �� 6WXQGHQ LQ GLHVHP =XVWDQG YHUEOHLEW� VWHOOHQ 6LH GHQ +DXSWVFKDOWHU LQ GLH 3RVLWLRQ $86� XP 
GLH 6WURPYHUVRUJXQJ DE]XVFKDOWHQ�
:HQQ ZlKUHQG GHV %HWULHEV GHV *HUlWV $QRPDOLHQ IHVWJHVWHOOW ZHUGHQ� VROOWHQ GLHVH VR VFKQHOO ZLH P|JOLFK EHKREHQ ZHUGHQ� XP ]X 
YHUKLQGHUQ� GDVV VLH EHLP QlFKVWHQ (LQVFKDOWHQ GHV *HUlWV QRFK YRUKDQGHQ VLQG�

%HL 1LFKWDQZHQGXQJ GHU (LQKHLW �EHU HLQHQ ODQJHQ =HLWUDXP RGHU ZlKUHQG GHU VDLVRQDOHQ $EVFKDOWXQJ� LVW HV 
HPSIHKOHQVZHUW� GLH EHL MHGHP 9HUGLFKWHU YRUKDQGHQHQ 6SHUUYHQWLOH DQ GHU $QVDXJ� XQG 'UXFNVHLWH ]X VFKOLH�HQ� 9RU 
GHU (LQVFKDOWXQJ GHU (LQKHLW QDFK HLQHP OlQJHUHQ +DOW� PXVV PDQ GLH gOVXPSIKHL]XQJ DP PLQGHVWHQV �� 6WXQGHQ 
YRUKHU HLQ]XVSHLVHQ�

7.5.7 Saisonale Umschaltung (Winter/Sommerbetrieb)

%HYRU GLH VDLVRQDOH 8PVFKDOWXQJ YRQ :LQWHU� ]X 6RPPHUEHWULHE GXUFK]XI�KUHQ� HPSIHKOHQ ZLU GULQJHQG� GLH (LQKHLW ZLHGHU LP :LQWHUEH�
WULHE HLQ]XVFKDOWHQ� XP GLH 5�FNNHKU GHU )O�VVLJNHLW ]XP 9HUGLFKWHU GXUFK GLH 6DXJOHLWXQJ ]X YHUPHLGHQ� 1DFK HLQLJHQ 0LQXWHQ LQ GLHVHP 
%HWULHE� LVW HV P|JOLFK GLH (LQKHLW DE]XVFKDOWHQ XQG GLH 8PVFKDOWXQJ LP 6RPPHUEHWULHE LQ NRPSOHWWH 6LFKHUKHLW ]X HUOHGLJHQ� 
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$OOH 9RUJlQJH P�VVHQ YRU 6WLOOOHJXQJ GXUFK DXWRULVLHUWHV )DFKSHUVRQDO LQ hEHUHLQVWLPPXQJ PLW GHQ JHOWHQGHQ QDWLR�
QDOHQ 5HFKWVYRUVFKULIWHQ GHV /DQGHV LQ GHP GDV *HUlW DUEHLWHW� GXUFKJHI�KUW ZHUGHQ�

8.1 Stilllegung des Gerätes
8. AUSSERBETRIEBNAHME

� 9HUPHLGHQ 6LH 9HUVFK�WWXQJHQ RGHU /HFNDJHQ LQ GLH 8PZHOW�
� %HUJHQ 6LH YRU GHP $EVFKDOWHQ GHV *HUlWV IROJHQGH ,QKDOWH�

 � 'DV .lOWHPLWWHO�
 � *O\NRO�*HPLVFK LQ GHP +\GUDXOLNNUHLV�

   � 'DV 6FKPLHU|O GHV 9HUGLFKWHUV�

9RU GHU 6WLOOOHJXQJ NDQQ GLH 0DVFKLQH LP )UHLHQ JHODJHUW ZHUGHQ� YRUDXVJHVHW]W GDV HOHNWULVFKH )HOG� GHU .lOWHNUHLVODXI XQG GLH K\GUDXOL�
VFKH 6FKDOWXQJ ZHUGHQ XQEHVFKlGLJW YHUVFKORVVHQ�

8.2 Entsorgung, Verwertung und das Recycling
'HU 5DKPHQ XQG .RPSRQHQWHQ VROOWHQ ZHQQ XQEUDXFKEDU DXVHLQDQGHU JHQRPPHQ XQG  LQVEHVRQGHUH .XSIHU XQG $OXPLQLXP GLH VLFK LQ 
JUR�HQ 0HQJHQ LQ GHU 0DVFKLQH EH¿QGHQ VROOWHQ QDFK LKUHU $UW VRUWLHUW ZHUGHQ� 
$OOH 0DWHULDOLHQ P�VVHQ JHPl� QDWLRQDOHQ 9RUVFKULIWHQ YHUZHUWHW RGHU EHVHLWLJW ZHUGHQ�

'HU .lOWHNUHLV GHU (LQKHLW HQWKlOW GDV 6FKPLHUPLWWHO gO� GDVV ]X HLQHU IDFKJHUHFKWHQ (QWVRUJXQJ YHUSÀLFKWHW�

8.3 WAEE Richtlinie (nur EU)

'LHVHV *HUlW LVW LQ GHU :(((� 5LFKWOLQLH ��������(8 EH]�JOLFK (QWVRUJXQJ YRQ (OHNWURDOWJHUlWHQ HQWKDOWHQ�
(LQH (QWVRUJXQJ PLW GHP +DXVP�OO LVW ]X XQWHUODVVHQ GD HV DXV YHUVFKLHGHQHQ� UHF\NHOEDUHQ 0DWHULDOLHQ GLH ]XU :LHGHUYHUZHUWXQJ EH�
VWLPPW VLQG� KHUJHVWHOOW LVW�
'DV 3URGXNW LVW QLFKW SRWHQWLHOO VFKlGOLFK I�U GLH *HVXQGKHLW XQG 8PZHOW� GD HV NHLQH JHIlKUOLFKHQ 6XEVWDQ]HQ� JHP� 'LUHNWLYH ��������(8 
�5R+6�� HQWKlOW� IDOVFK HQWVRUJW KDW HV DOOHUGLQJV $XVZLUNXQJHQ DXI GDV gNRV\VWHP�
/HVHQ VLH GLH $QOHLWXQJ GHU $ODJH $XIPHUNVDP YRU GHU (UVWLQEHWULHEQDKPH GXUFK� (LQH 9HUZHQGXQJ I�U DQGHUH DOV EHVFKULHEHQH $QZZHQ�
GXQJHQ� I�U GLH HV HQWZLFNHOW ZXUGH� LVW XQWHUVDJW� (V EHVWHKW GLH *HIDKU HLQHV 6WURPVFKODJHV EHL XQVDFKJHPl�HU 9HUZHQGXQJ�

'DV (QWVRUJXQJVV\PERO DXI GHU (WLNHWWH LQGL]LHUW� GDV GDV 3URGXNW GHQ 5LFKWOLQLHQ GHU (OHNWUR� $OWJHUlWH (QWVRU�
JXQJVULFKWOLQLH HQWVSULFKW�
(LQH (QWVRUJXQJ GHV *HUlWHV LQ GHU 8PZHOW RGHU HLQH LOOHJDOH /DJHUXQJ LQ GHU 8PZHOW LVW ZHJHQ GHU HQWVSUHFKHQGHQ 
JHVHW]OLFKHQ 5HJHOXQJ VWUDIEDU�
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9. DIAGNOSE UND FEHLERBEHEBUNG
9.1  Fehlersuche
$OOH (LQKHLWHQ ZHUGHQ YRU GHU $XVOLHIHUXQJ LP +HUVWHOOHUZHUN �EHUSU�IW XQG JHWHVWHW� (V LVW MHGRFK P|JOLFK� GDVV ZlKUHQG GHV %HWULHEV HLQH 
$QRPDOLH RGHU HLQ )HKOHU DXIWUHWHQ NDQQ�

:,5 (03)(+/(1� (,1(1 ,'(17,),.$7,216$/$50 (567 =85h&.=86(7=(1� 1$&+'(0 ',( 856$&+(� 
',( ,+1 $86*(/g67 +$7� %(6(,7,*7 :85'(� :,('(5+2/7( 5h&.6(7=81* .$11 =8 ,55(9(56,�
%/(1 6&+b'(1 $0 *(5b7 )h+5(1 81' )h+57 =80 62)257,*(1 9(5)$// '(5 *$5$17,(�

Problem Symptom Ursache Behebung

da ACF1 a 
ACF15 .RQ¿JXUDWLRQVDODUP )HKOHUKDIWH 6\VWHPNRQ¿JXUDWLRQ

0LNURSUR]HVVRUVWHXHUXQJ� .RQWDNW ]XP .XQGHQGLHQVW�

AEE (3520�$ODUP (UQVWKDIWH +DUGZDUH�%HVFKlGLJXQJ 
GHV 0LNURSUR]HVVRU�6WHXHUV\VWHPV�

6FKDOWHQ 6LH GDV *HUlW DXV XQG QDFK 
HLQLJHQ 6HNXQGHQ ZLHGHU HLQ� ZHQQ 

GHU $ODUP LPPHU QRFK HUVFKHLQW� ZHQ�
GHQ 6LH VLFK DQ GHQ .XQGHQGLHQVW�

AEFL :DVVHUÀXVV�6FKDOWHU�$ODUP $QZHVHQKHLW YRQ /XIW RGHU 6FKPXW] 
LP +\GUDXOLNV\VWHP�

(QWO�IWHQ 6LH GLH :DVVHUOHLWXQJ 
ODQJVDP RGHU �EHUSU�IHQ XQG UHLQLJHQ 

6LH GHQ :DVVHU¿OWHU�

AEUn

0HOGXQJ ]XP (QWODGHQ GHV +RFKWHP�
SHUDWXU�9HUGDPSIHUHLQJDQJV

�QXU (LQKHLWHQ PLW � 9HUGLFKWHUQ SUR 
.UHLVODXI�

:DVVHUWHPSHUDWXU ]X KRFK� $EZDUWHQ� ELV GLH :DVVHUWHPSHUDWXU 
VLQNW�

b1 Cu
b2 Cu

0HOGXQJ GHU (QWODGXQJ +3�9HU�
GLFKWHU .UHLVODXI � � .UHLVODXI �

�(LQKHLW PLW � 9HUGLFKWHUQ SUR .UHL�
VODXI�

.RQGHQVDWLRQVGUXFN ]X KRFK� $EZDUWHQ� ELV GHU .RQGHQVDWLRQVGUXFN 
VLQNW�

b1 Eu
b2 Eu

0HOGXQJ GHU (QWODGXQJ EHL 1LH�
drigtemperatur

.UHLVODXI �� .UHLVODXI �
$XVWULWWVWHPSHUDWXU ]X QLHGULJ� $EZDUWHQ� ELV GLH $XVWULWWVWHPSHUDWXU 

DQVWHLJW�

da AP1 a 
AP10

6HQVRUDODUP 
YRQ (LQJDQJ � ELV (LQJDQJ ��

)DOVFKH HOHNWULVFKH 9HUELQGXQJHQ�
'HIHNWHU 6HQVRU�

hEHUSU�IHQ 6LH GLH HOHNWULVFKHQ 
9HUELQGXQJHQ ]ZLVFKHQ 6HQVRU XQG 

.OHPPHQEUHWW� RE VLH NRUUHNW VLQG XQG 
NRQWDNWLHUHQ 6LH GHQ .XQGHQGLHQVW� 

XP GHQ 6HQVRU ]X HUVHW]HQ

AtE1 9HUGDPSIHUSXPSH � WKHUPLVFKHU 
$ODUP

AtE2 9HUGDPSIHUSXPSH � WKHUPLVFKHU 
$ODUP
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Problem Symptom Ursache  Behebung

B1 HP
B2 HP

$ODUP I�U +RFKGUXFNZlFKWHU 
.UHLVODXI �
.UHLVODXI �

,P +HL]EHWULHE�
8Q]XUHLFKHQGHU :DVVHUÀXVV LP 

9HUEUDXFKHUZDVVHUNUHLVODXI�
8Q]XUHLFKHQGH :DVVHUGXUFKÀXVVUD�

WH LP %UDXFKZDVVHUNUHLVODXI�

,P .�KOEHWULHE� 
8Q]XUHLFKHQGHU /XIWVWURP ]XP 

4XHOOHQYHQWLODWRU�
8Q]XUHLFKHQGH :DVVHUGXUFKÀXV�

VPHQJH LP %UDXFKZDVVHUNUHLVODXI�

:LHGHUKHUVWHOOXQJ GHU NRUUHNWH :DV�
VHUGXUFKÀXVVUDWH LP :DVVHUNUHLVODXI 

GHV %HQXW]HUV�
:LHGHUKHUVWHOOXQJ GHU NRUUHNWH :DV�
VHUGXUFKÀXVVPHQJH GHV %UDXFKZDV�

VHUNUHLVODXIV�

:LHGHUKHUVWHOOXQJ GHV NRUUHNWHQ 
/XIWVWURPV ]XP 4XHOOHQYHQWLODWRU�

:LHGHUKHUVWHOOXQJ GHU NRUUHNWHQ :DV�
VHUGXUFKÀXVVPHQJH GHV %UDXFKZDV�

VHUNUHLVODXIV

b1AC
b2AC

)URVWVFKXW]DODUP
.UHLVODXI ��.UHLVODXI � �.�KOEHWULHE� Wassertemperatur zu niedrig

hEHUSU�IHQ 6LH GHQ 7HPSHUDWXU�
6ROOZHUW�

3U�IHQ 6LH GLH :DVVHUGXUFKÀXVVUDWH�

b1AH
b2AH

)URVWVFKXW]DODUP
.UHLVODXI ��.UHLVODXI � �+HL]EHWULHE� :DVVHUWHPSHUDWXU ]X QLHGULJ� hEHUSU�IHQ 6LH GHQ 7HPSHUDWXU�

6ROOZHUW

b1dF
b2dF

$EWDXDODUP�6LJQDO .UHLVODXI �� 
.UHLVODXI �

�PD[LPDOH 2EHUJUHQ]H�

$XIWDX]HLW ]X KRFK�
$X�HQWHPSHUDWXU DX�HUKDOE GHU 

%HWULHEVJUHQ]HQ�
.lOWHPLWWHOOHFNDJH�

$EWDXVROOZHUW SU�IHQ�
:LHGHUKHUVWHOOXQJ GHU QRUPDOHQ %H�

WULHEVEHGLQJXQJHQ�
'DV /HFN ¿QGHQ XQG EHVHLWLJHQ�

b1hP
b2hP

$ODUP I�U +RFKGUXFNZDQGOHU .UHL�
VODXI �� .UHLVODXI � 'HIHNWHU :DQGOHU� (UVDW] GHV GHIHNWHQ :DQGOHUV�

B1LP
B2LP

$ODUP GHV 1LHGHUGUXFNVFKDOWHUV 
.UHLVODXI �� .UHLVODXI � 9HUOXVW GHU .lOWHPLWWHOOHFNDJH� 'DV /HFN ¿QGHQ XQG EHVHLWLJHQ�

b1lP
b2lP

$ODUP I�U 8QWHUGUXFN LP :DQGOHU 
.UHLVODXI �� .UHLVODXI � 'HIHNWHU :DQGOHU� (UVDW] GHV GHIHNWHQ :DQGOHUV

b1tF
b2tF

7KHUPLVFKHU $ODUP GHV 4XHOOYHQWLOD�
WRUV .UHLVODXI �� .UHLVODXI �

6WURPYHUEUDXFK
DX�HUKDOE GHU %HWULHEVJUHQ]HQ�

'HQ NRUUHNWHQ %HWULHE GHV 4XHOOYHQWLOD�
WRUV �EHUSU�IHQ XQG LKQ JHJHEHQHQIDOOV 

DXVWDXVFKHQ�

C1tr 7KHUPR�$ODUP .RPSUHVVRU � 6WURPYHUEUDXFK
DX�HUKDOE GHU %HWULHEVJUHQ]HQ� $XVWDXVFK GHV .RPSUHVVRUV�

C2tr 7KHUPR�$ODUP .RPSUHVVRU � 6WURPYHUEUDXFK
DX�HUKDOE GHU %HWULHEVJUHQ]HQ� $XVWDXVFK GHV .RPSUHVVRUV�

C3tr 7KHUPR�$ODUP .RPSUHVVRU � 6WURPYHUEUDXFK
DX�HUKDOE GHU %HWULHEVJUHQ]HQ� $XVWDXVFK GHV .RPSUHVVRUV�

C4tr 7KHUPR�$ODUP .RPSUHVVRU � 6WURPYHUEUDXFK
DX�HUKDOE GHU %HWULHEVJUHQ]HQ� $XVWDXVFK GHV .RPSUHVVRUV�
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RAS 3402 MC Kp
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RAS 521-1001 MC VB Kp
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RAS MC Kp-MC VB Kp-F Kp / GPS Kp / PAS Kp

RAS 1402-2902 MC VB Kp

��
��
��
��
��
	�
�

��

��
��
�	
��
�
��


�

�(
��

!�
"�

��
"�

����	��

����	��

��
��
	�
�

��
�  
!

 
�

 
�

 
"

 
�

 
�

 
)

 
(

��
�

�� ��

!"
��

(�
�

!�
��

����������	�����	����

*����	��##�����#�	����

��
��
	�
�

�#
��$
��
��
���
#	

�
�%
#�
�#
&	
'�
�#
�

5$
6 

��
��

 0
& 

9%
 .

S
5$

6 
��

��
 0

& 
9%

 .
S

5$
6 

��
��

 0
& 

9%
 .

S
5$

6 
��

��
 0

& 
9%

 .
S

5$
6 

��
��

 0
& 

9%
 .

S
*O

RE
DO 

ZH
LJK

W �
.J

�
��

��
��

��
��

��
��

��
��

��
3R

LQW
 :

� �
.J

�
��

�
��

�
��

�
��

�
��

�
3R

LQW
 :

� �
.J

�
��

�
��

�
��

�
��

�
��

�
3R

LQW
 :

� �
.J

�
��

�
��

�
��

�
��

�
��

�
3R

LQW
 :

� �
.J

�
��

�
��

�
��

�
��

�
��

�
3R

LQW
 :

� �
.J

�
��

�
��

�
��

�
��

�
��

�
3R

LQW
 :

� �
.J

�
��

�
��

�
��

�
��

�
��

�
3R

LQW
 :

� �
.J

�
��

�
��

�
��

�
��

�
��

�
3R

LQW
 :

� �
.J

�
��

�
��

�
��

�
��

�
��

�

MTEC.RAS.DE-1 Betriebs und Wartungshandbuch RAS MC-MC VB-F Kp-GPS Kp-PAS Kp - Serie Deutsch

HANDBUCH

-

*H
VD

PW
JH

ZL
FK

W �
.J

�
Pu

nk
t :

� �
.J

�
Pu

nk
t :

� �
.J

�
Pu

nk
t :

� �
.J

�
Pu

nk
t :

� �
.J

�
Pu

nk
t :

� �
.J

�
Pu

nk
t :

� �
.J

�
Pu

nk
t :

� �
.J

�
Pu

nk
t :

� �
.J

�



85

RAS MC Kp-MC VB Kp-F Kp / GPS Kp / PAS Kp

5HY��� �������

RAS 3402-3702 MC VB Kp
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RAS MC Kp-MC VB Kp-F Kp / GPS Kp / PAS Kp

RAS 521-721 F Kp

5$
6 

��
� )

 .
S

5$
6 

��
� )

 .
S

5$
6 

��
� )

 .
S

*O
RE

DO 
ZH

LJK
W �

.J
�

��
��

��
��

��
��

3R
LQW

 :
� �

.J
�

��
�

��
�

��
�

3R
LQW

 :
� �

.J
�

��
�

��
�

��
�

3R
LQW

 :
� �

.J
�

��
�

��
�

��
�

3R
LQW

 :
� �

.J
�

��
�

��
�

��
�



Ø 

���
� *

DV
Ø 

���
� *

DV
Ø 

���
� *

DV


 '
LVF

KD
UJ

H S
LSH

 IR
U +

3 
VD

IHW
\ Y

DOY
H

MTEC.RAS.DE-1 Betriebs und Wartungshandbuch RAS MC-MC VB-F Kp-GPS Kp-PAS Kp - Serie Deutsch

HANDBUCH

-

-

*H
VD

PW
JH

ZL
FK

W �
.J

�
Pu

nk
t :

� �
.J

�
Pu

nk
t :

� �
.J

�
Pu

nk
t :

� �
.J

�
Pu

nk
t :

� �
.J

�


 $
XV

EOD
VOH

LWX
QJ

 I�
U +

RF
KG

UX
FN

V�6
LFK

HU
KH

LWV
YH

QWL
O



87
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RAS 871-1402 F Kp

5$
6 

��
� )

 .
S

5$
6 

��
��

 )
 .

S
5$

6 
��

��
 )

 .
S

*O
RE

DO 
ZH

LJK
W �

.J
�

��
��

��
��

��
��

3R
LQW

 :
� �

.J
�

��
�

��
�

��
�

3R
LQW

 :
� �

.J
�

��
�

��
�

��
�

3R
LQW

 :
� �

.J
�

��
�

��
�

��
�

3R
LQW

 :
� �

.J
�

��
�

��
�

��
�



Ø 

���
� *

DV
� 

��
 ��

� *
DV

�[
 �

 ��
��

 *
DV


 '
LVF

KD
UJ

H S
LSH

 IR
U +

3 
VD

IHW
\ Y

DOY
H

HANDBUCH

-

-

*H
VD

PW
JH

ZL
FK

W �
.J

�
Pu

nk
t :

� �
.J

�
Pu

nk
t :

� �
.J

�
Pu

nk
t :

� �
.J

�
Pu

nk
t :

� �
.J

�

-

-


 $
XV

EOD
VOH

LWX
QJ

 I�
U +

RF
KG

UX
FN

V�6
LFK

HU
KH

LWV
YH

QWL
O



88

RAS MC Kp-MC VB Kp-F Kp / GPS Kp / PAS Kp

RAS 1702-2102 F Kp
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RAS 2402-3402 F Kp
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PAS 451 - 521 Kp
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PAS 651 - 731 - 881 - 1001 - 1201 Kp
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PAS 1502 - 1702 Kp
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PAS 2102 - 2502 Kp
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PAS 2902 - 3402 Kp
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GPS 491 - 1051 Kp
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RAS MC Kp-MC VB Kp-F Kp / GPS Kp / PAS Kp

GPS 1252 - 1452 Kp
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GPS 1752 - 2052 Kp
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RAS MC Kp-MC VB Kp-F Kp / GPS Kp / PAS Kp

GPS 2552 -2852 Kp
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Konformitätserklärung

Dieses Produkt trägt das CE-Kennzeichen. Dieses Produkt wurde in Übereinstimmung folgender Richtlinien und 
Normen gefertigt:

• Maschinenrichtlinie 2006/42/EG
• Sicherheit von Maschinen-Mindestabstände zur Vermeidung des Quetschens von Körperteilen EN 349-04
• Sicherheit von Maschinen - Sicherheitsabstände gegen das Erreichen von Gefährdungsbereichen mit den

oberen und unteren Gliedmaßen EN ISO 13857
• Richtlinie Elektromagnetische Kompatibilität 2004/108/EG
• Sicherheit der Maschinen - Elektrische Ausrüstung für Maschinen EN 60204-1
• Niederspannrichtlinie 2006/95/EG
• Elektromagnetische Verträglichkeit - Anforderungen an Haushaltsgeräte, Elektrowerkzeuge und ähnliche

Elektrogeräte EN 55014-1
• Sicherheit von Maschinen EN ISO 12100-1,2
• Sicherheit von Maschinen - Sicherheitsabstände gegen das Erreichen von Gefährdungsbereichen mit den

oberen und unteren Gliedmaßen EN ISO 13857



Wir behalten uns das Recht auf Änderungen und Modifikationen vor.
Technische Daten und Abmaße sind unverbindlich.
MTEC.RAS.DE-1        RAS MC-MC VB-F Kp-GPS Kp-PAS Kp       Rev.13 05-2024
Bedienhandbuch_Kaltwassersatz_RAS_GPS_PAS_(2025_rev.0)

Hauptsitz Rochlitz
Sternstraße 9 – 11
09306 Rochlitz
Telefon (0 37 37) 44 96 - 0
E-Mail info@thermo-tec.de

Büro Berlin
Prenzlauer Straße 68 
16348 Wandlitz
Telefon (0 33 38) 70 02 - 41
E-Mail berlin@thermo-tec.de

Vertriebszentrale Dresden
Zum Alten Dessauer 13
01723 Kesselsdorf
Telefon (03 52 04) 39 09 - 0
E-Mail dresden@thermo-tec.de

Büro Weimar
Erfurter Straße 50
99423 Weimar
Telefon (0 36 43) 4 15 00 - 0
E-Mail weimar@thermo-tec.de

WIR BEANTWORTEN IHRE

FRAGEN GERN DIREKT UND

UNVERBINDLICH.

Per Telefon oder per Mail an:

angebote@thermo-tec.de


