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6DPHQYDWWLQJ��
�
+HW�SURMHFW�9HLOLJ�PRQVWHUHQ�LQ�8/2�FHOOHQ�LV�XLWJHYRHUG�LQ�RSGUDFKW�YDQ�KHW�3URGXFWVFKDS�
7XLQERXZ�HQ�GH�1)2�PHW�DOV�EHJHOHLGLQJVFRPPLVVLH�GH�ZHUNJURHS�8/2�HQ�9HLOLJKHLG��'H�
GRHOVWHOOLQJ�YDQ�KHW�SURMHFW�LV�KHW�RQWZHUSHQ�HQ�RQWZLNNHOHQ�YDQ�HHQ�PRQVWHUV\VWHHP�LQ�8/2�
FHOOHQ�ZDDUELM�GH�YHLOLJKHLG�YDQ�GH�PRQVWHUQHPHUV�JHZDDUERUJG�LV��
�
2S�YHU]RHN�YDQ�GH�ZHUNJURHS�LV�JHPHWHQ�DDQ�HHQ�PRQVWHUEXLV�HQ�LV�GLW�PRQVWHUSULQFLSH�YHUGHU�
EHVWXGHHUG�HQ�RQWZLNNHOG��
�
,Q�GH�8/2�FHO�YDQ�GH�EHZDDUIDFLOLWHLWHQ�YDQ�$)6*�LQ�:DJHQLQJHQ�LV�HHQ�EXLV�JHPRQWHHUG�LQ�KHW�
SODIRQG�YDQ�GH�FHO��+HW�]XXUVWRIJHKDOWH�YDQ�GH�8/2�FHO�LV�RS����JHEUDFKW�HQ�GH�WHPSHUDWXXU�LV�
JHKDQGKDDIG�RS���&�RP�YHUYROJHQV�PHWLQJHQ�WH�GRHQ�ELM�HHQ�JHRSHQGH�EXLV�HQ�WLMGHQ�KHW�QHPHQ�
YDQ�PRQVWHUV�XLW�GH�FHO��'H�FHO�LV�RS�RYHUGUXN�JHEUDFKW��'H�]XXUVWRIFRQFHQWUDWLH�LV�JHPHWHQ�RS�
YHUVFKLOOHQGH�KRRJWHQ�YDQ�GH�EXLV�HQ�ELM�KHW�JH]LFKW�YDQ�GH�SHUVRRQ�GLH�KHW�PRQVWHU�QHHPW��
2S�EDVLV�YDQ�GH�HHUVWH�UHVXOWDWHQ�LV�KHW�XLWVWURPHQGH�RSSHUYODN�JHUHGXFHHUG�GRRU�RYHU�GH�
LQZHQGLJH�GLDPHWHU�YDQ�GH�EXLV�LVRODWLHPDWHULDDO�DDQ�WH�EUHQJHQ�PHW�GDDULQ�HHQ�VQHGH�ZDDUGRRU�
KHW�QRJ�PRJHOLMN�LV�HHQ�PRQVWHU�XLW�GH�FHO�WH�QHPHQ��'H]HOIGH�PHWLQJHQ�DOV�KLHUERYHQ�
EHVFKUHYHQ�]LMQ�PHW�GH]H�XLWVWURRP�UHGXFWLH�XLWJHYRHUG��
+HW�]XXUVWRIJHKDOWH�YDQ�GH�OXFKW�ZDDULQ�GH�PRQVWHUQHPHU�]LFK�EHYLQGW�PDJ�QLHW�RQGHU�GH�����
NRPHQ��
�
%LM�GH�JHRSHQGH�EXLV�QHHPW�KHW�]XXUVWRIJHKDOWH���FP�ERYHQ�GH�RSHQLQJ�DI�WRW������DOV�RYHUGUXN�
KHHUVW�RS�GH�8/2�FHO��2S����FP�DIVWDQG�ERYHQ�GH�RSHQLQJ��GH�KRRJWH�ZDDU�KHW�JH]LFKW�KDQJW�
WLMGHQV�KHW�QHPHQ�YDQ�HHQ�PRQVWHU��GDDOW�GH�]XXUVWRIFRQFHQWUDWLH�WRW�����7LMGHQV�VLPXODWLH�YDQ�
KHW�QHPHQ�YDQ�HHQ�PRQVWHU�QHHPW�KHW�]XXUVWRIJHKDOWH�ELM�RYHUGUXN�ELM�KHW�JH]LFKW�YDQ�GH�
PRQVWHUQHPHU�DI�WRW������7LMGHQV�VLPXODWLH�YDQ�KHW�QHPHQ�YDQ�HHQ�PRQVWHU�QHHPW�KHW�
]XXUVWRIJHKDOWH�]RQGHU�RYHUGUXN�RS���FP�HQ�RS����FP�DI�WRW�UHVSHFWLHYHOLMN����HQ������
�
:DQQHHU�KHW�XLWVWURRPRSSHUYODN�ZRUGW�JHUHGXFHHUG�QHHPW�KHW�]XXUVWRIJHKDOWH�ELM�RYHUGUXN�ELM�
GH�JHRSHQGH�EXLV�RS���FP�HQ�RS����FP�DI�WRW�UHVSHFWLHYHOLMN�����HQ������7LMGHQV�VLPXODWLH�YDQ�
KHW�QHPHQ�YDQ�HHQ�PRQVWHU�QHHPW�KHW�]XXUVWRIJHKDOWH�ELM�RYHUGUXN�ELM�KHW�JH]LFKW�YDQ�GH�
PRQVWHUQHPHU�DI�WRW������7LMGHQV�VLPXODWLH�YDQ�KHW�QHPHQ�YDQ�HHQ�PRQVWHU�QHHPW�KHW�
]XXUVWRIJHKDOWH�]RQGHU�RYHUGUXN�RS���FP�HQ�ELM�KHW�JH]LFKW�YDQ�GH�PRQVWHUQHPHU�DI�WRW�
UHVSHFWLHYHOLMN�����HQ�����
�
2S�EDVLV�YDQ�GH�PHHWUHVXOWDWHQ�VWHOOHQ�ZH�GDW�KHW�QHPHQ�YDQ�PRQVWHUV�XLW�HHQ�8/2�FHO�GRRU�HHQ�
EXLV�PHW�GLDPHWHU����PP�LV�QLHW�YHLOLJ�ZDQQHHU�RYHUGUXN�KHHUVW�RS�GH�8/2�FHO��
0HW�XLWVWURRPUHGXFWLH�GDDOW�KHW�]XXUVWRIJHKDOWH�ELM�KHW�JH]LFKW�QLHW�RQGHU�GH�����LQGLHQ�GH�
KHHUVHQGH�GUXN�RS�GH�8/2�FHO�RS�KHW�PRPHQW�YDQ�PRQVWHUQHPHQ�YROGRHQGH�ODDJ�LV�
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,QKRXGVRSJDYH�
6DPHQYDWWLQJ� � 

� ,QOHLGLQJ� � 

� 3URMHFWEHVFKULMYLQJ� � 
��� $FKWHUJURQG�HQ�UDQGYRRUZDDUGHQ�YDQ�IUXLWPRQVWHUV�HQ�GH�PRQVWHUQDPH� � 

����� *DQJEDUH�V\VWHPHQ�YDQ�PRQVWHUQDPH� � 
����� .ZDOLWHLW�HQ�IUXLWPRQVWHUV� � 
����� 6\VWHPHQ�HQ�RSORVVLQJHQ�EXLWHQ�GH�IUXLWVHFWRU� � 

��� 3URHIRS]HW�YRRU�PRQVWHUQDPH�YLD�HHQ�EXLV� �� 
����� 0HWLQJHQ� �� 

� 5HVXOWDWHQ� �� 
��� 5XQ����]RQGHU�GUXNPHWLQJ� �� 
��� 5XQ����PHW�GUXNPHWLQJ� �� 
��� 5XQ����PHWLQJHQ�RS�YDULDEHOH�KRRJWHQ� �� 
��� 5XQ����PHWLQJHQ�ELM�KHW�JH]LFKW� �� 
��� 5XQ����PHWLQJHQ�PHW�UHGXFWLH�XLWVWURPHQGH�OXFKW� �� 
��� 5XQ����PHW�UHGXFWLH�PHW�HQ�]RQGHU�RYHUGUXN� �� 

� 'LVFXVVLH� �� 
� &RQFOXVLHV� �� 

%LMODJH��� �� 

�
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� �,QOHLGLQJ��
�
'H�YHLOLJKHLG�RS�IUXLWEHGULMYHQ�PHW�8/2�FHOOHQ�VWDDW�WHU�GLVFXVVLH��'H�ODDWVWH�MDUHQ�]LMQ�LQ�HQ�
URQGRP�8/2�FHOOHQ�GRGHOLMNH�VODFKWRIIHUV�JHYDOOHQ��+HW�YHUEHWHUHQ�HQ�ZDDUERUJHQ�YDQ�GH�
DUEHLGVRPVWDQGLJKHGHQ�URQGRP�8/2�FHOOHQ�LV�GDDURP�EHODQJULMN�JHZRUGHQ�YRRU�GH�IUXLWVHFWRU��
'DDURP�LV�YDQXLW�GH�ZHUNJURHS�8/2�HQ�9HLOLJKHLG�YDQ�GH�1HGHUODQGVH�)UXLWWHOHUV�2UJDQLVDWLH�
�1)2��LV�KHW�SURMHFW�9HLOLJ�PRQVWHUHQ�LQ�8/2�FHOOHQ�JHwQLWLHHUG��'H�ZHUNJURHS�LV�RSJHWUHGHQ�DOV�
EHJHOHLGLQJVFRPPLVVLH�YRRU�GLW�SURMHFW��
�
0RQVWHUQDPH�WLMGHQ�GH�EHZDDUSHULRGH�XLW�8/2�FHOOHQ�EOLMIW�QRRG]DNHOLMN�RP�KHW�SURGXFW�
UHJHOPDWLJ�WH�NXQQHQ�FRQWUROHUHQ�HQ�GH�SURGXFWNZDOLWHLW�WLMGHQV�GH�EHZDULQJ�WH�ZDDUERUJHQ��'H�
KXLGLJH�YRRU]LHQLQJHQ�YRRU�PRQVWHUQDPH�]RDOV�SODIRQGOXLN��ZDQGOXLNHQ�HQ�EHPRQVWHULQJ�YLD�GH�
GHXU�YHUHLVHQ�GDW�GH�8/2�FHOOHQ�ZRUGHQ�JHRSHQG�WHUZLMO�GH]H�RS�UHJLPH�VWDDQ��
�
'H�KXLGLJH�QRUPHQ�WHQ�DDQ]LHQ�YDQ�YHLOLJKHLG�VWHOOHQ�GDW�8/2�FHOOHQ�RS�UHJLPH�QLHW�EHWUHGHQ�
PRJHQ�ZRUGHQ��,Q�GLW�SURMHFW�LV�GH�KXLGLJH�ZLM]H�YDQ�PRQVWHUQHPHQ�LQ�NDDUW�JHEUDFKW�HQ�HHQ�
PRJHOLMN�WHFKQLVFKH�DDQSDVVLQJ�RS�YHLOLJKHLG�JHWHVW�GRRU�PLGGHO�YDQ�PHWLQJHQ���
�
�
�
�
�
�
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� 3URMHFWEHVFKULMYLQJ��
�
,Q�GLW�KRRIGVWXN�]LMQ�GH�DFKWHUJURQGHQ�HQ�UDQGYRRUZDDUGHQ�EHVFKUHYHQ�YRRU�IUXLWPRQVWHUV�HQ�
KHW�XLW�GH�FHO�QHPHQ�YDQ�IUXLWPRQVWHUV�YRRU�GH�1HGHUODQGVH�VLWXDWLH��'DDUQD�LV�GH�DDQSDN�
EHVFKUHYHQ�YDQ�GH�PHWLQJHQ�YDQ�KHW�PRQVWHUV\VWHHP�PHW�HHQ�EXLV��$DQ�GH�KDQG�YDQ�GH]H�
PHWLQJHQ�LV�RQGHU]RFKW�RI�HHQ�EXLV�DOV�PRQVWHURSHQLQJ�NDQ�GLHQHQ�YRRU�KHW�YHLOLJ�XLWQHPHQ�YDQ�
IUXLWPRQVWHUV��
+HW�RRUVSURQNHOLMNH�SURMHFWYRRUVWHO�KDG�WRW�GRHOVWHOOLQJ�HHQ�PRQVWHUV\VWHHP�WH�RQWZLNNHOHQ�RP�
GH�IUXLWPRQVWHUV�LQ�RS�WH�EHUJHQ�HQ�ZDW�GH�PRJHOLMNKHLG�JHHIW�RP�KHW�IUXLWPRQVWHU�XLW�WH�QHPHQ�
]RQGHU�GDW�GH�JHEUXLNHU�LQ�DDQUDNLQJ�NDQ�NRPHQ�PHW�GH�FHOOXFKW��7LMGHQV�HHQ�YDQ�GH�
ELMHHQNRPVWHQ�PHW�GH�EHJHOHLGLQJVFRPPLVVLH�LV�YDQ�GH]H�RS]HW�DIJHVWDSW��'H�UHVXOWDWHQ�GLH�
YRRUJHNRPHQ�]LMQ�XLW�GH�RRUVSURQNHOLMNH�SURMHFWRS]HW�]LMQ�QLHW�LQ�KRRIGVWXN���RSJHQRPHQ��PDDU�
LQ�ELMODJH���]LMQ�GH�WHFKQLVFKH�RQWZHUSWHNHQLQJHQ�ZHHUJHJHYHQ��
�
��� $FKWHUJURQG�HQ�UDQGYRRUZDDUGHQ�YDQ�IUXLWPRQVWHUV�HQ�GH�PRQVWHUQDPH�
(U�LV�HHQ�LQYHQWDULVDWLH�JHPDDNW�YDQ�EHVWDDQGH�V\VWHPHQ�YRRU�KHW�RSEHUJHQ�YDQ�IUXLWPRQVWHUV��
+LHUYRRU�ZHUG�JHEUXLNW�JHPDDNW�YDQ�KHW�EUHGH�QHWZHUN�YDQ�$)6*��WH�]LMQ�IUXLWWHOHUV�PHW�
EHZDDUIDFLOLWHLWHQ��ORRQNRHOHUV�HQ�YHLOLQJHQ��'DDUQDDVW�ZHUG�JHEUXLN�JHPDDNW�YDQ�GH�LQ�GH�VHFWRU�
ZHUN]DPH�DGYLVHXUV�RS�KHW�JHELHG�YDQ�IUXLWEHZDULQJ��9RRU�GH�LQYHQWDULVDWLH�]LMQ�RQGHU�DQGHUH�GH�
YROJHQGH�DFWLHV�RQGHUQRPHQ��

� (U�LV�LQIRUPDWLH�LQJHZRQQHQ�ELM�EHZDDUDGYLVHXUV�YDQ�$)6*��
� (U�]LMQ�EH]RHNHQ�DIJHOHJG�ELM�GH�YHLOLQJHQ�7KH�*UHHQHU\�ORFDWLH�8WUHFKW�HQ�)UHVK�/LQN�WH�

9HQOR��
� (U�LV�JHVSURNHQ�PHW�EHZDDUDGYLVHXU�:LP�6FKPLW]�YDQ�6FKPLW]�.RHODGYLHV��
� +HW�UDSSRUW�¶5LVLFR·V�8/2�FHOOHQ·�YDQ�'LUN�%RN��YDQ�'%�$UER�$GYLHV��LV�JHEUXLNW��
� +HW�FRQFHSW�3URWRFRO�8/2�VDPHQJHVWHOG�GRRU�'LUN�%RN��YDQ�'%�$UER�$GYLHV��LV�

JHEUXLNW��
�
����� *DQJEDUH�V\VWHPHQ�YDQ�PRQVWHUQDPH�
(HQ�IUXLWPRQVWHU�PRHW�UHSUHVHQWDWLHI�]LMQ�YRRU�GH�NZDOLWHLW�YDQ�GH�JHKHOH�SDUWLM�ZDDUYDQ�KHW�
PRQVWHU�LV�JHQRPHQ��9DVWJHVWHOG�LV�ZHONH�IDFWRUHQ�WHQ�DDQ]LHQ�YDQ�GH�NZDOLWHLW�YDQ�LQYORHG�]LMQ�
YRRU�HHQ�IUXLWPRQVWHU��'LW�]LMQ��
- 'H�SODDWV�LQ�GH�FHO�ZDDU�KHW�IUXLWPRQVWHU�ZRUGW�EHZDDUG��
- 'H�PDQLHU�ZDDURS�HHQ�PRQVWHU�ZRUGW�EHZDDUG��YHUSDNW�RI�RQYHUSDNW���
�
2S�GH�YROJHQGH�SODDWVHQ�LQ�GH�FHO�ZRUGHQ�LQ�GH�SUDNWLMN�IUXLWPRQVWHUV�EHZDDUG��
• 2QGHU�KHW�SODIRQGOXLN��
• $FKWHU�KHW�ZDQGOXLN��
• $FKWHU�GH�FHOGHXU��
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�
+LHURQGHU�VWDDQ�GH�PHHVW�YRRUNRPHQGH�PDQLHUHQ�RP�IUXLWPRQVWHUV�RS�WH�EHUJHQ��
• $SDUWH�YRRUUDDGNLVW�HQ���
• /RV�LQ�(36�EDNNHQ�RI�DQGHU�W\SH�NLVWMH��
• ,Q��QHW�]DNNHQ��

o ,Q�HSV�EDNNHQ�RI�DQGHU�W\SH�NLVWMH�
o 2S�ERYHQVWH�NLVWHQ�

�
*DQJEDUH�PHWKRGHQ�RP�IUXLWPRQVWHUV�XLW�GH�FHO�WH�KDOHQ�]LMQ��
• +HOH�YRRUUDDGNLVWHQ�ZRUGHQ�DOV�PRQVWHU�XLW�GH�FHO�JHKDDOG��
• /RVVH�YUXFKWHQ�KDQGPDWLJ�GLUHFW�XLW�GH�NLVW�YLD�GH�FHOGHXU�RI�KHW�ZDQG��RI�SODIRQGOXLN��
• /RVVH�YUXFKWHQ�LQ�(36�EDNNHQ�LQ�GH�FHO�DFKWHU�GH�FHOGHXU�RI�ERYHQ�LQ�GH�FHO�WH�EHUHLNHQ�YLD�

KHW�ZDQGOXLN��
• 1HW]DNMHV�LQ�NLVW�YODNELM�ZDQG��RI�SODIRQGOXLN��
• 1HW]DNMHV�ELM�HONDDU�LQ�(36�EDNNHQ�LQ�GH�FHO�DFKWHU�GH�FHOGHXU�RI�ERYHQ�LQ�GH�FHO�WH�EHUHLNHQ�

YLD�KHW�ZDQGOXLN��
• 1HW]DNMHV�DDQ�WRXZWMHV�RPKRRJ�WH�KDOHQ�YLD�HHQ�NDWURO��
• 1HW]DNMHV�LQ�(36�EDNNHQ�RS�HHQ�UROOHUEDDQ�JHPRQWHHUG�ERYHQLQ�GH�FHO�YODNELM�GH�YHUGDPSHU�

WH�EHUHLNHQ�YLD�KHW�ZDQGOXLN��
�
����� .ZDOLWHLW�HQ�IUXLWPRQVWHUV�
'H�NZDOLWHLW�YDQ�KHW�EHZDDUGH�IUXLW�ZRUGW�WLMGHQV�GH�EHZDULQJ�EHRRUGHHOG�DDQ�GH�KDQG�YDQ�RQGHU�
DQGHUH�GH�IUXLWPRQVWHUV��(HQ�IUXLWPRQVWHU�PRHW�GDDURP�UHSUHVHQWDWLHI�]LMQ�YRRU�GH�JHKHOH�
EHZDDUFHO��'H�IUXLWNZDOLWHLW�ZRUGW�EHSHUNW�GRRU�YHUVFKLOOHQGH�EHZDDUDIZLMNLQJHQ�GLH�SHU�
IUXLWVRRUW�DQGHUV�]LMQ��2RN�GH�SODDWV�LQ�GH�FHO�KHHIW�KLHU�LQYORHG�RS��'H�WHPSHUDWXXU�HQ�KHW�
YRFKWJHKDOWH�YDQ�IUXLW�YDULHHUW�LQ�GH�FHO�DOV�GLUHFW�JHYROJ�YDULDWLH�LQ�OXFKWFLUFXODWLH�HQ�VWDSHOLQJ�LQ�
FHO��%HNHQG�LV�GDW�HHQ�EHZDDUFHO�LQ�]RQHV�LV�LQ�WH�GHOHQ��)LJXXU�����=RQH�$�LV�GRRUJDDQV�GH�
NRXGVWH�]RQH�HQ�=RQH�&�LV�GH�ZDUPVWH�]RQH��'LW�KHHIW�DOV�JHYROJ�GDW�HHQ�EHZDDUDIZLMNLQJ�DOV�
/DDJ�7HPSHUDWXXU�%HGHUI��/7%��YDDN�KHW�HHUVW�YRRUNRPW�LQ�=RQH�$��8LWGURJLQJ�DOV�JHYROJ�
KRJHUH�WHPSHUDWXXU�YDQ�GH�ODQJVVWURPHQGH�OXFKW�YLQGW�YDDN�SODDWV�LQ�=RQH�&�ZDDU�GH�OXFKW�
LQPLGGHOV�RSJHZDUPG�LV�GRRU�KHW�YRRUDIJDDQGH�FRQWDFW�PHW�KHW�SURGXFW��0HW�DQGHUH�ZRRUGHQ��
VRPPLJH�EHZDDUDIZLMNLQJHQ�]LMQ�SODDWVDIKDQNHOLMN���
,Q�7DEHO���LV�SHU�]RQH�DDQJHJHYHQ�ZHONH�EHZDDUDIZLMNLQJ�KHW�PHHVW�YRRUNRPW���
�
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�
)LJXXU����(HQ�NRHOFHO�RQGHUYHUGHHOG�LQ�WHPSHUDWXXU]RQHV��
�
+HW�LV�QDWXXUOLMN�QLHW�]R�GDW�GH�EHZDDUDIZLMNLQJHQ�QLHW�RS�HONH�SODDWV�LQ�GH�FHO�YRRU�NDQ�NRPHQ��
'H�JHYRHOLJKHLG�YDQ�KHW�EHZDDUGH�SURGXFW�JHHIW�LQ�HHUVWH�LQVWDQWLH�DDQOHLGLQJ�WRW�KHW�XLWHQ�YDQ�
DIZLMNLQJHQ��'DDUQDDVW�JHHIW�LQ�PDQLHU�YDQ�RSEHUJHQ�LQ�VRPPLJH�JHYDOOHQ�HHQ�EHVFKHUPLQJ�WHJHQ�
ELMYRRUEHHOG�XLWGURJLQJ�LQ�KHW�JHYDO�YDQ�JHSHUIRUHHUGH�SODVWLF�]DNNHQ��
�
7DEHO����0RJHOLMNH�EHZDDUDIZLMNLQJHQ�HQ�GH�]RQH�LQ�GH�FHO�ZDDU�PHHU�NDQV�RS�XLWLQJ�HUYDQ�KHHUVW��

  Plaats in de cel    Zone A Zone B Zone C 

Bewaarafwijking versterking door celconditie       

Appel         

LTB lage T       

softscald te snelle afkoeling       

bevriezingsschade te lage T       

Scald O2%>1%, midden, dieper        

vochtverlies hoge T, lage RV, te lange bewaring       

ouderdomsbederf te lange bewaring, hoge T       

CO2 schade inwendig hoog CO2       

hardheidsverlies hoge T, lage CO2%, hoog O2, te lange bewaring       

O2-gebrekschade te laag O2       

CO2-schade extern te hoog CO2 bij aanvang bewaring       

glazigheid en gevolg te snel op gas, hoge RV       

stip hoog O2       

butsgevoeligheid te koud product       

schilvlekjes hoge RV, hogere T       

     

     

     

     

     

     

     

'ZDUV�DDQJH]LFKW�YDQ�NRHOFHO

$

%

&
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Peer         

bevriezingsschade lage T       

slappe nekken hoge T, lage RV, te lange bewaring       

buikziek te lange bewaring, hoge T       

grondkleur         

hol&bruin te hoog CO2       

klokhuisbruin te lange bewaring, hoog CO2/laag O2       

rot hoge T, RV       

     
Bessen         

rot hoge T, lage CO2%       

roze         

     

  soms duidelijk meer problemen dan in andere zones  

  soms net even slechter dan in andere zones    

     
Problemen in zone C zijn soms ook het gevolg van laatste inbreng in combinatie met te snelle pulldown 

�
,Q�GH�ERYHQVWDDQGH�WDEHO�LV�DI�WH�OHLGHQ�GDW�RS�GH�NRXGVWH�SODDWV�LQ�FHO��]RQH�$���LQ�GH�NRXGH�
OXFKWVWURRP�YDQ�GH�YHUGDPSHU��EHZDDUDIZLMNLQJHQ�]LFK�JRHG�XLWHQ��'H�SODDWV��LQ�GH�ZDUPH�
DDQ]XLJ�OXFKW��RQGHU�GH�YHUGDPSHU��]RQH�&��LV�HFKWHU�HHQ�SODDWV�ZDDU�GH�PHHVWH�
EHZDDUDIZLMNLQJHQ�]LFK�NXQQHQ�XLWHQ��'LW�LV�EHODQJULMNH�LQIRUPDWLH��PDDU�RSJHPHUNW�GLHQW�WH�
ZRUGHQ�GDW�RS�GH�ZDUPH�SODDWV�ZDDU�YHHO�YRFKWYHUOLHV�RS�NDQ�WUHGHQ�ZHLQLJ�YHUWHOG�NDQ�ZRUGHQ�
RYHU�GH�FRQVHTXHQWLHV�YDQ�KHW�YRFKWYHUOLHV�LQ�PLQGHUH�PDWH�RS�NRXGHUH�SODDWVHQ�LQ�GH�FHO��
:DQQHHU�LQ�7DEHO���HHQ�EHZDDUDIZLMNLQJ�QLHW�JHPDUNHHUG�LV�EHWHNHQW�GLW�GDW�GH]H�DIZLMNLQJ�LQ�
SULQFLSH�GRRU�GH�KHOH�FHO�JHOLMN�NDQ�RSWUHGHQ��'LW�LV�ELMYRRUEHHOG�KHW�JHYDO�ELM�]XXUVWRI�RI�
NRRO]XXU�JHUHODWHHUGH�EHZDDUDIZLMNLQJHQ��.RUWRP�GH�LGHDOH�SODDWV�YRRU�KHW�EHZDUHQ�YDQ�HHQ�
PRQVWHU�LQ�HHQ�EHZDDUFHO�LV�QLHW�GLUHFW�DDQ�WH�JHYHQ���
�
����� 6\VWHPHQ�HQ�RSORVVLQJHQ�EXLWHQ�GH�IUXLWVHFWRU�
,Q�DQGHUH�VHFWRUHQ�GDQ�GH�IUXLWVHFWRU�ZHUNW�PHQ�RQGHU�YHUJHOLMNEDUH�RPVWDQGLJKHGHQ�ZDDU�GH�
]XXUVWRIFRQFHQWUDWLH�JHYDDUOLMN�ODDJ�LV�HQ�GH�ZHUNRPJHYLQJ�HYHQWXHHO�DIJHVFKHLGHQ�PRHW�ZRUGHQ�
YDQ�GH�ODJH�]XXUVWRIOXFKW��(HQ�DDQWDO�VLWXDWLHV�ZRUGW�KLHURQGHU�QDGHU�EHVFKUHYHQ��
• 9ULHVKXL]HQ��,Q�YULHVFHOOHQ�ZRUGW�NXQVWPDWLJ�KHW�]XXUVWRIJHKDOWH�URQG�����JHKRXGHQ�RP�

EUDQGJHYDDU�WH�UHGXFHUHQ��9HLOLJKHLGVPDDWUHJHOHQ�WLMGHQV�KHW�EHWUHGHQ�YDQ�GH]H�YULHVFHOOHQ�
]LMQ�HFKWHU�QLHW�YRRUKDQGHQ�HQ�ZRUGHQ�RRN�QLHW�YRRUJHVFKUHYHQ��

• /DERUDWRULD��,Q�ODERUDWRULD�NRPHQ�VFKDGHOLMNH�JDVVHQ�YULM��2P�KHW�FRQWDFW�PHW�GH�PHQV�WH�
YRRUNRPHQ�ZRUGHQ�ZHUN]DDPKHGHQ�LQ�HHQ�]XXUNDVW�XLWJHYRHUG�ZDDUELM�GH�VFKDGHOLMNH�JDVVHQ�
ZRUGHQ�DIJH]RJHQ��

• )DUPDFHXWLVFKH�LQGXVWULH��2P�K\JURVFRSLVFKH�SURGXFWHQ�WH�EHVFKHUPHQ�WHJHQ�YRFKW�ZRUGHQ�
SURFHVOLMQHQ�DIJHVFKHUPG�PHW�HHQ�EHKXL]LQJ�ZDDULQ�PHW�GURJH�OXFKW�RYHUGUXN�ZRUGW�
JHFUHsHUG��9HUGHU�ZRUGHQ�UXLPWH�RS�RYHUGUXN�JHKRXGHQ�PHW�HHQ�QHHUZDDUWVH�ODPLQDLUH�
OXFKWVWURPLQJ�LQ�UXLPWH�ZDDU�PHW�SRHGHUYRUPLJH�VWRIIHQ�ZRUGW�JHZHUNW��
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8LW�GH�ERYHQVWDDQGH�YRRUEHHOGHQ�NXQQHQ�LGHHsQ�ZRUGHQ�JHJHQHUHHUG��ZDDUELM�PHQ�UHNHQLQJ�
GLHQW�WH�KRXGHQ�PHW�GH�NRVWHQ�GLH�GLW�PHW�]LFK�PHHEUHQJW��
��� 3URHIRS]HW�YRRU�PRQVWHUQDPH�YLD�HHQ�EXLV�
1DDU�DDQOHLGLQJ�YDQ�PHWLQJHQ�DDQ�EHVWDDQGH�PRQVWHUV\VWHPHQ�LV�JHEOHNHQ�GDW�GH�
]XXUVWRIFRQFHQWUDWLH�WLMGHQV�KHW�QHPHQ�YDQ�PRQVWHUV�YLD�HHQ�EXLV�GRRU�GH�FHOZDQG�QLHW�RQGHU�
����GDDOW�HQ�ERYHQGLHQ�JHHIW�GH�EXLV�JHHQ�PRJHOLMNKHLG�RP�GH�8/2�FHO�WH�EHWUHGHQ��'DDURP�LV�
GRRU�GH�EHJHOHLGLQJVFRPPLVVLH�EHVORWHQ�KHW�PRQVWHUSULQFLSH�YLD�HHQ�EXLV�YHUGHU�WH�RQWZLNNHOHQ�
WRW�HHQ�KDQWHHUEDDU�V\VWHHP��ZDDUELM�PHW�]HNHUKHLG�JHVWHOG�NDQ�ZRUGHQ�GDW�GH�
]XXUVWRIFRQFHQWUDWLHV�YDQ�GH�RPJHYLQJVOXFKW�QLHW�RQGHU�GH�����]DO�GDOHQ��
,Q�GH�SURHIRS]HW�ZRUGW�YRRUDO�UHNHQLQJ�JHKRXGHQ�PHW�GH�YDULDEHOHQ�GLH�GH�XLWVWURRP�YDQ�
FHOOXFKW�QDDU�EXLWHQ�WRH�YHURRU]DNHQ��'H]H�YDULDEHOHQ�]LMQ��
• 2YHUGUXN�GRRU�WHPSHUDWXXUYHUVFKLOOHQ�HQ�RI�GRRU�LQMHFWLH�YDQ�VWLNVWRI��
• 6WXZGUXN�YDQ�GH�YHUGDPSHU�
• .RHODFWLHV�
�
,Q�HHQ�8/2�FHO�YDQ�GH�RQGHU]RHNVIDFLOLWHLWHQ�YDQ�$)6*�LV�HHQ�EXLV�LQ�KHW�SODIRQG�JHPRQWHHUG��
'H�GLDPHWHU�LV����PP�GH]HOIGH�GLDPHWHU�DOV�GH�EHOXFKWLQJVEXLV�ZDDUDDQ�JHPHWHQ�LV�LQ�KHW�
RQGHU]RHN�8/2	9HLOLJKHLG�YDQ�GH�1)2��'H�]XXUVWRIPHWLQJ�YLQGW�SODDWV�RS�WZHH�SRVLWLHV�LQ�GH�
]ROGHUUXLPWH�ERYHQ�GH�8/2�FHO��(HQ�PHWLQJ�RS���FP�PLGGHQ�ERYHQ�GH�EXLVRSHQLQJ�HQ�HHQ�
YDULDEHO�PHHWSXQW�EHJLQQHQG�RS�HHQ�KRRJWH�YDQ���FP�YDQ�GH�EXLVRSHQLQJ��'H]H�ODDWVWH�KRRJWH�
ZRUGW�LQ�VWDSSHQ�YDQ���FP�WHUXJJHEUDFKW�QDDU�EHQHGHQ�WRH��2P�YDVW�WH�VWHOOHQ�GDW�RYHUGUXN�
KHHUVW�WLMGHQV�GH�PHWLQJHQ�LV�HHQ�GUXNPHWHU�RS�GH�FHO�DDQJHVORWHQ��+LHURQGHU��)LJXXU����LV�GH�FHO�
PHW�GH�PHHWRSVWHOOLQJ�VFKHPDWLVFK�ZHHUJHJHYHQ��

N2-injectie

Drukmeting

O2-meting op 2 punten

Buis ø250mm

�
)LJXXU����6FKHPDWLVFK�RYHU]LFKW�YDQ�8/2�FHO�HQ�EXLV�PHW�PHHWRSVWHOOLQJ��



��$JURWHFKQRORJ\�DQG�)RRG�,QQRYDWLRQV�E�Y���RQGHUGHHO�YDQ�:DJHQLQJHQ�85� ���

�
'H�PRQWDJH�YDQ�GH�EXLV�LQ�KHW�FHOSODIRQG�LV�JDVGLFKW�DIJHZHUNW�GRRU�PHW�VLOLFRQHQ�NLW�HQ�HHQ�
NUDDJEXV�GH�DDQKHFKWLQJ�RS�GH�FHO�GLFKW�WH�PDNHQ��9HUGHU�LV�GH�DIVOXLWLQJ�YDQ�GH�EXLV�JDVGLFKW�
PHW�HHQ�VFKURHIGHNVHO�PHW�LQZHQGLJH�UXEEHUHQ�ULQJ��
�
2S�GH�RQGHUVWDDQGH�IRWR·V�LV�WH�]LHQ�KRH�GH�EXLV�LV�JHPRQWHHUG��2RN�LV�GH�OXFKWXLWVWURRP�
EHSHUNLQJ�WH�]LHQ��
�

�
)RWR����0HHWEXLV�LQ�SODIRQG��LVRODWLHPDWHULDDO�EHYHVWLJG�LQ�GH�EXLV��OLQNV���ERYHQDDQ]LFKW��UHFKWV���
�
����� 0HWLQJHQ�
2QGHU�YHUVFKLOOHQGH�RPVWDQGLJKHGHQ�LV�GH�]XXUVWRIFRQFHQWUDWLH�JHPHWHQ�LQ�GH�UXLPWH�ERYHQ�GH�
FHO��
�
�� (U�LV�JHPHWHQ�DDQ�GH�EXLV�LQ�JHRSHQGH�WRHVWDQG��'H�YHUGDPSHUYHQWLODWRUHQ�]LMQ�GUDDLHQG�HQ�

JHGXUHQGH�GH�PHWLQJ�KHHUVW�RYHUGUXN��,Q�GH�SUDNWLMN�RSHQW�GH�RYHUGUXNNOHS�RS�HHQ�8/2�FHO�
ELM�HHQ�RYHUGUXN�YDQ����²����PP�:.��

�� (U�LV�JHPHWHQ�DDQ�GH�EXLV�LQ�JHRSHQGH�WRHVWDQG�]RQGHU�GDW�GH�YHUGDPSHUYHQWLODWRUHQ�GUDDLHQ�
ELM�RYHUGUXN��

�� %LM�ERYHQVWDDQGH�VLWXDWLHV�LV�JHVLPXOHHUG�GDW�HHQ�IUXLWPRQVWHU�YLD�GH�EXLVRSHQLQJ�XLW�GH�FHO�
JHKDDOG�ZRUGW��7LMGHQV�GH]H�KDQGHOLQJ�LV�KHW�]XXUVWRIJHKDOWH�ELM�GH�QHXV�YDQ�GH�
PRQVWHUQHPHU�JHPHWHQ��

�� 9HUYROJHQV�LV�LQ�GH�EXLV�LV�HHQ�VWUXFWXXU�DDQJHEUDFKW�RP�HUYRRU�WH�]RUJHQ�GDW�ELM�RYHUGUXN�
XLWVWURPHQGH�FHOOXFKW�QLHW�JHPDNNHOLMN�QDDU�EXLWHQ�VWURRPW��2S�GH]H�PDQLHU�NDQ�GH�FHOOXFKW�
PHW�ODDJ�]XXUVWRIJHKDOWH�LQ�NOHLQHUH�KRHYHHOKHGHQ�PHW�GH�RPJHYLQJVOXFKW�PHQJHQ��0HW�GH]H�
DDQSDVVLQJ�LV�RSQLHXZ�JHPHWHQ�ELM�ERYHQVWDDQGH�VLWXDWLHV��

�
,Q�DOOH�JHYDOOHQ�LV�GH�]XXUVWRIFRQFHQWUDWLH�LQJHVWHOG�RS�����'H�RYHUGUXN�LV�JHFUHsHUG�GRRU�PLGGHO�
YDQ�FRQWLQXH�LQMHFWLH�YDQ�VWLNVWRI��'RRU�GH�VWLNVWRILQMHFWLH�]DO�GH�ZHUNHOLMNH�]XXUVWRIFRQFHQWUDWLH�
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LQ�GH�FHO�JHGXUHQGH�GH�PHWLQJHQ�RQGHU�GH����NRPHQ��'LW�LV�QLHW�JHPHWHQ��RPGDW�KHW�
PHHWV\VWHHP�YDQ�GH�8/2�FHO�HHQ�PHHWF\FOXV�KHHIW�YDQ���PHWLQJ�SHU�XXU�GLH�QLHW�DDQJHSDVW�LV�DDQ�
KHW�H[SHULPHQW��
7LMGHQV�GH�PHWLQJHQ�LV�GH�WHPSHUDWXXU�LQJHVWHOG�RS����&��
�
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� 5HVXOWDWHQ�
,Q�GLW�KRRIGVWXN�ZRUGHQ�GH�UHVXOWDWHQ�EHVFKUHYHQ�YDQ�GH�PHWLQJHQ�JHGDDQ�DDQ�GH�PRQVWHUEXLV��
'H�PHWLQJHQ�]LMQ�DOWLMG�JHGDDQ�LQ�DDQZH]LJKHLG�YDQ���RI�PHHU�SHUVRQHQ�HQ�SHUVRRQOLMNH�
EHVFKHUPLQJVPLGGHOHQ��]XXUVWRIPHWHUV���
�
,Q�WRWDDO�]LMQ���PHHWUXQV�XLWJHYRHUG�ZDDUELM�LQ�WRWDDO����PHWLQJHQ�]LMQ�YHUULFKW�DDQ�GH�EXLV�LQ�KHW�
SODIRQG�YDQ�GH�8/2�FHO��+LHURQGHU�ZRUGW�SHU�PHHWUXQ�EHVFKUHYHQ�ZDW�JHPHWHQ�LV��ELM�ZHONH�
PHHWRPVWDQGLJKHLG�]RDOV�EHVFKUHYHQ�LQ�SDUDJUDDI�������HQ�]LMQ�GH�UHVXOWDWHQ�ZHHUJHJHYHQ�LQ�
JUDILHNHQ��
�
��� 5XQ����]RQGHU�GUXNPHWLQJ�
7LMGHQV�GH]H�UXQ�]LMQ�GH�OXFKWFRQGLWLHV�LQ�GH�8/2�FHO�RS�����]XXUVWRI�HQ����&�JHKRXGHQ��(FKWHU�
RYHUGUXN�LV�QLHW�JHPHWHQ�ZDDUGRRU�QLHW�EHYHVWLJG�NDQ�ZRUGHQ�GDW�GDDGZHUNHOLMN�RYHUGUXN�KHHUVWH�
WLMGHQV�GH�PHWLQJHQ��=RDOV�EHVFKUHYHQ�LQ�GH�SURHIRS]HW�LV�GH�]XXUVWRI�RS���FP�HQ�RS����FP�
ERYHQ�GH�EXLVRSHQLQJ�JHPHWHQ��'H�SRVLWLH�YDQ����FP�LV�LQ�GH]H�UXQ�QLHW�JHYDULHHUG��,Q�
RQGHUVWDDQGH�ILJXXU�]LMQ�GH���PHWLQJHQ�]LFKWEDDU��7LMGHQV�GH�HHUVWH�PHWLQJ�GUDDLGH�GH�NRHOLQJ�
�YHUGDPSHUYHQWLODWRUHQ���7LMGHQV�GH�RYHULJH���PHWLQJHQ�ZDV�GH�NRHOLQJ�XLW�RP�PHHU�RYHUGUXN�RS�
GH�EXLV�WH�FUHsUHQ��7HU�LQGLFDWLH�LV�GH�WRHJHVWDQH�RQGHUJUHQV�YDQ�KHW�]XXUVWRIJHKDOWH�YDQ�����
ZHHUJHJHYHQ�LQ�GH�JUDILHN��
�
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O2% 5 cm

O2% 70 cm

18% O2

�
)LJXXU����'H�]XXUVWRIZDDUGHQ�YDQ�UXQ���ZDDULQ���PHWLQJHQ�DDQ�GH�EXLV�]LMQ�JHGDDQ�
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�
,Q�)LJXXU���LV�WH�]LHQ�GDW�EXLV���NHHU�JHRSHQG�LV�ZDDUELM�KHW�]XXUVWRIJHKDOWH�RS���FP�ERYHQ�GH�
EXLV�VWHUN�GDDOGH�WRW�PLQLPDDO������'H�GDOLQJ�YDQ�KHW�]XXUVWRIQLYHDX�RS���FP�LV�LQ�YHUORRS�YDQ�
WLMG�PLQGHU�VWHUN�ZDW�HHQ�LQGLFDWLH�LV�YRRU�KHW�DIQHPHQ�YDQ�GH�RYHUGUXN�LQ�GH�8/2�FHO��7LMGHQV�
YLHUGH�HQ�ODDWVWH�PHWLQJ�LV�QLHW�DOOHHQ�GH�EXLV�JHRSHQG�PDDU�LV�RRN�JHVLPXOHHUG�GDW�HHQ�
IUXLWPRQVWHU�GRRU�GH�EXLV�XLW�GH�FHO�LV�JHKDDOG��7H�]LHQ�LV�GDW�GH]H�EHZHJLQJHQ�VFKRPPHOLQJHQ�WH�
ZHHJ�EUHQJHQ�RS�KHW�PHHWSXQW�RS���FP��
+HW�]XXUVWRIJHKDOWH�RS����FP�KRRJWH�YHUDQGHUGH�QLHW�RQGDQNV�GDW�GH�EXLV�JHRSHQG�ZDV��
�
��� 5XQ����PHW�GUXNPHWLQJ�
2P�LQ]LFKW�WH�NULMJHQ�LQ�GH�PDWH�YDQ�RYHUGUXN�LV�WLMGHQV�GH]H�UXQ�HHQ�GUXNPHWHU�RS�GH�FHO�
DDQJHVORWHQ��'DDUQDDVW�LV�RP�PHHU�RYHUGUXN�WH�UHDOLVHUHQ�FRQWLQX�VWLNVWRI�JHwQMHFWHHUG��'H�
PHHWSXQWHQ�RS���HQ����FP�]LMQ�QLHW�YHUDQGHUG�WLMGHQV�GH]H�UXQ��,Q�)LJXXU���LV�WH�]LHQ�GDW���
PHWLQJHQ�]LMQ�JHGDDQ�DDQ�GH�JHRSHQGH�EXLV��,Q�DOOH�JHYDOOHQ�]LMQ�WLMGHQV�GH�PHWLQJ�GH�
YHUGDPSHUYHQWLODWRUHQ�XLWJHVFKDNHOG��'H�YLMIGH�HQ�ODDWVWH�LV�HHQ�PRQVWHUQDPH�JHVLPXOHHUG��
�
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O2% 5 cm

O2% 70cm

Druk [mmWK]

18% O2

�
)LJXXU����+HW�YHUORRS�YDQ�KHW�]XXUVWRIJHKDOWH�ERYHQ�GH�EXLV�HQ�GUXN�RS�GH�FHO�WLMGHQV���PHWLQJHQ��
�
'RRUGDW�PHHU�GUXN�LV�JHUHDOLVHHUG�GRRU�VWLNVWRILQMHFWLH�GDDOGH�GH�]XXUVWRIZDDUGHQ�YHU�RQGHU�GH�
�����]HOIV�WRW�RQGHU�����'H�VLPXODWLH�YDQ�PRQVWHUQDPH�ODDW�PHHU�VFKRPPHOLQJHQ�]LHQ�LQ�KHW�
]XXUVWRIJHKDOWH�GRRU�GH�YHURRU]DDNWH�OXFKWEHZHJLQJHQ��'RRU�GH�RYHUGUXN�]LMQ�RRN�
VFKRPPHOLQJHQ�WH�]LHQ�ELM�KHW�PHHWSXQW�RS����FP�KRRJWH�WHQ�RS]LFKWH�YDQ�GH�EXLV�
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8LW�GH�PHWLQJHQ�YDQ�UXQ���EOLMNW�GDW�GH�FHO�QD�RSHQHQ�YDQ�GH�EXLV�PRHLOLMN�RS�RYHUGUXN�WH�KRXGHQ�
LV��7LMGHQV�GH�HHUVWH�PHWLQJ�KHHUVWH�HHQ�GUXN�URQG�GH����PP�:.��'DDUQD�NRPW�GH�GUXN�VWHHGV�
URQG�GH����PP�:.��
�
��� 5XQ����PHWLQJHQ�RS�YDULDEHOH�KRRJWHQ�
2P�YROGRHQGH�RYHUGUXN�WH�FUHsUHQ�WLMGHQV�GH�PHWLQJHQ�LV�YRRU�GH]H�UXQ�HHQ�VODQJ�PHW�HHQ�
UXLPHUH�GLDPHWHU�RS�GH�FHO�DDQJHVORWHQ��,Q�GH�GHUGH�UXQ�LV�GH�KRRJWH�YDQ�KHW�ERYHQVWH�PHHWSXQW�
YDQ�YHUPLQGHUG�YDQ����FP�QDDU����FP��'RRU�RS�YHUVFKLOOHQGH�KRRJWHQ�WH�PHWHQ�LV�HHQ�YHUORRS�
YDQ�KHW�]XXUVWRIJHKDOWH�ZDDU�WH�QHPHQ��,Q�)LJXXU���]LMQ�GH�UHVXOWDWHQ�YDQ���PHWLQJHQ�WH�]LHQ��
�

Zuurstofconcentratie monsterbuis
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O2% op 5cm

O2% variabel

Druk [mmWK]

18% O2

�
)LJXXU����+HW�]XXUVWRIJHKDOWH�YDQ�PHWLQJHQ�RS�YDULDEHOH�KRRJWH�ELM�HHQ�YROGRHQGH�RYHUGUXN��
�
7H�]LHQ�LV�GDW�ELM�GH�KHHUVHQGH�RYHUGUXN�RS�KHW�PRPHQW�YDQ�RSHQHQ�YDQ�GH�EXLV�KHW�
]XXUVWRIJHKDOWH�RS���FP�GDDOW�WRW�������'H�]XXUVWRIPHWLQJHQ�RS�YHUVFKLOOHQGH�DIVWDQGHQ�YDQ�GH�
EXLVRSHQLQJ�JHYHQ�ZDDUGHQ�RQGHU�����HQ�KRH�GLFKWHU�ELM�GH�RSHQLQJ�KRH�ODJHU�GH�
]XXUVWRIFRQFHQWUDWLH��+HW�YDOW�RS�GDW�RS�KHW�PRPHQW�GDW�GH�EXLV�ZHHU�JHVORWHQ�ZRUGW�KHW�
]XXUVWRIJHKDOWH�VQHO�ZHHU�ERYHQ�����VWLMJW�QDDU������7LMGHQV�GH�]HYHQGH�HQ�ODDWVWH�PHWLQJ�LV�
JHPHWHQ�RS���FP�ERYHQ�GH�EXLV�HQ�GH�WZHHGH�PHWLQJHQ�LV�JHGDDQ�RS�GH�JURQG�RS�RQJHYHHU���FP�
QDDVW�GH�EXLV��'H�]XXUVWRIZDDUGH�RS�GH]H�SODDWV�GDDOGH�WRW������
'H�JHPHWHQ�RYHUGUXN�RS�KHW�PRPHQW�YDQ�RSHQHQ�LV�ELM�LHGHUH�PHWLQJ�URQG����PP:.�JHZHHVW��

��FP� ��FP� ��FP� ��FP���FP� ��FP�
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��� 5XQ����PHWLQJHQ�ELM�KHW�JH]LFKW�
*HGXUHQGH�UXQ���LV�JHSUREHHUG�LQ]LFKW�WH�NULMJHQ�LQ�KHW�YHUVFKLO�LQ�KRHYHHOKHLG�XLWVWURPHQGH�
OXFKW�ELM�GUDDLHQGH�HQ�XLWJHVFKDNHOGH�YHUGDPSHUYHQWLODWRUHQ��'H�PHHWSXQWHQ�YRRU�GH�
]XXUVWRIFRQFHQWUDWLH�]LMQ�FRQVWDQW�JHKRXGHQ�RS���HQ����FP��'DDUQDDVW�LV�PRQVWHUQDPH�
JHVLPXOHHUG�LQ�PHWLQJ������HQ����+LHUELM�KHHIW�GH�PRQVWHUQHPHU�HHQ�PHHWSXQW�ELM�]LMQ�JH]LFKW��'LW�
LV�WH�]LHQ�RS�RQGHUVWDDQGH�IRWR��'H�PHWLQJHQ�]LMQ�DOWLMG�JHGDDQ�LQ�DDQZH]LJKHLG�YDQ���RI�PHHU�
SHUVRQHQ�HQ�]XXUVWRIPHWHUV��
�

�
)RWR����0HHWVODQJ�ELM�PRQG�HQ�QHXV��
�
'H�RYHUGUXN�GLH�WLMGHQV�GH]H�PHWLQJHQ�KHHUVWH�ZDV�ERYHQ����PP:.��,Q�)LJXXU���]LMQ���
PHWLQJHQ�ZHHUJHJHYHQ��1D�GH�YLMIGH�PHWLQJHQ�LV�KHW�YHUORRS�ELM�YULMH�XLWVWURRP��ZDDUELM�GH�FHO�
YDQ�UHJLPH�JHKDDOG��ZRUGW�ZDDU�WH�QHPHQ��
�
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Zuurstofconcentratie monsterbuis
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�
)LJXXU����+HW�]XXUVWRIJHKDOWH�JHPHWHQ�WLMGHQV�YHUVFKLOOHQGH�RPVWDQGLJKHGHQ��
�
0HW�GH�YHUGDPSHUYHQWLODWRUHQ�GUDDLHQGH�WLMGHQV�GH�HHUVWH�PHWLQJ�KHW�]XXUVWRIJHKDOWH�GDDOW�]RZHO�
RS���FP�DOV�RS����FP�RQGHU�GH������(FKWHU�ZDQQHHU�KDOYHUZHJH�GH�WZHHGH�PHWLQJ�GH�
YHQWLODWRUHQ�XLWJHVFKDNHOG�ZRUGHQ�GDDOW�KHW�]XXUVWRIJHKDOWH�RS���FP�WRW�RQGHU����HQ�RS����FP�
YDQ�����QDDU�������=LH�OLQNHU�FLUNHOYRUP���
'H�VLPXODWLHV�ODWHQ�]LHQ�GDW�RS���FP�KHW�]XXUVWRIJHKDOWH�WRW����GDDOW��%LM�GH�QHXV�YDULHHUW�KHW�
]XXUVWRIJHKDOWH�PHW�DOV�GLHSWHSXQW������,Q�JHHQ�YDQ�GH�GULH�PHWLQJHQ�EOLMIW�KHW�]XXUVWRIJHKDOWH�
GXLGHOLMN�ERYHQ�GH�������=LH�UHFKWHU�FLUNHOYRUP���
7HQ�VORWWH�ORRSW�KHW�]XXUVWRIJHKDOWH�RS�GRRUGDW�GH�FHO�JHRSHQG�ZRUGW��2SYDOOHQG�LV�KHW�JULOOLJH�
YHUORRS�YDQ�GH�PHWLQJ�RS���FP�ERYHQ�GH�EXLV��
�
��� 5XQ����PHWLQJHQ�PHW�UHGXFWLH�XLWVWURPHQGH�OXFKW�
,Q�GH�ODDWVWH�UXQV����HQ����LV�DDQ�GH]HOIGH�EXLV�JHPHWHQ�PDDU�PHW�GDDULQ�EHYHVWLJG�HHQ�VWXN�
LVRODWLHPDWHULDDO��$UPDIOH[��ZDDUGRRU�KHW�XLWVWURPHQG�RSSHUYODN�JHPLQLPDOLVHHUG�LV��2P�HHQ�
PRQVWHU�GRRU�GH�EXLV�XLW�GH�FHO�WH�KDOHQ�LV�KHW�PDWHULDDO�LQJHVQHGHQ��'H�IODS�GLH�]R�RQWVWDDW�LV�WH�
]LHQ�RS�)RWR����
�
,Q�UXQ���LV�JHPHWHQ�RS���FP�HQ�RS�YDULDEHOH�DIVWDQG�YDQ�GH�EXLVRSHQLQJ��'H�KRRJWH�LV�JHYDULHHUG�
YDQ����QDDU����FP��2P�]RYHHO�PRJHOLMN�RYHUGUXN�RS�GH�EXLV�WH�FUHsUHQ�]LMQ�GH�
YHUGDPSHUYHQWLODWRUHQ�XLWJHODWHQ��'H�KHHUVHQGH�RYHUGUXN�RS�KHW�PRPHQW�YDQ�RSHQHQ�YDQ�GH�
EXLV�ZDV����²����PP:.��,Q�)LJXXU���]LMQ���PHWLQJHQ�ZHHUJHJHYHQ��
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Zuurstofconcentratie monsterbuis met flap
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�
)LJXXU����+HW�]XXUVWRIJHKDOWH�RS�YDULDEHOH�KRRJWH�ERYHQ�GH�EXLV�PHW�UHGXFWLH�YDQ�XLWVWURPHQGH�FHOOXFKW��
�
2S���FP�GDDOW�GH�]XXUVWRIFRQFHQWUDWLH�LQ�DOOH�JHYDOOHQ�RQGHU�GH�����WRW����²������7HQ�RS]LFKWH�
YDQ�PHWLQJHQ�]RQGHU�UHGXFWLH�YDQ�XLWVWURPHQGH�FHOOXFKW��UXQ����SDUDJUDDI������HHQ�YHUVFKLO�YDQ�
RQJHYHHU�����]XXUVWRI��7RW�RS�HHQ�DIVWDQG�YDQ����FP�ERYHQ�GH�EXLVRSHQLQJ�GDDOW�GH�
]XXUVWRIFRQFHQWUDWLH�WRW�URQG�GH������9DQ����FP�HQ�ODJHU�GDDOW�GH�]XXUVWRIFRQFHQWUDWLH�WRW�HHQ�
PLQLPXP�YDQ������
�
��� 5XQ����PHW�UHGXFWLH�PHW�HQ�]RQGHU�RYHUGUXN�
7LMGHQV�GH]H�UXQ�LV�ELM�GH�HHUVWH���PHWLQJHQ�]XXUVWRI�JHPHWHQ�RS���HQ����FP��'DDUQD�]LMQ�PHW�
HHQ�]XXUVWRIPHWLQJ�ELM�KHW�JH]LFKW�VLPXODWLHV�JHGDDQ�ELM�RYHUGUXN�HQ�JHULQJH�GUXN��'H�KHHUVHQGH�
RYHUGUXN�RS�PRPHQW�YDQ�KHW�RSHQHQ�YDQ�GH�EXLV�ZDV�WLMGHQV�RYHUGUXN�WXVVHQ����HQ����PP:.�
HQ�ELM�JHULQJH�GUXN�����PP:.��,Q�)LJXXU���]LMQ�GH����PHWLQJHQ�ZHHUJHJHYHQ��
�

��FP� ��FP� ��FP� ��FP���FP� ��FP�
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Zuurstofconcentratie buis met flap
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�
)LJXXU����+HW�]XXUVWRIJHKDOWH�ELM�KRJH�HQ�ODJH�GUXN�RS�GH�FHO��
�
'H�HHUVWH���PHWLQJHQ�WRQHQ�GDW�HU�VOHFKWV�HHQ�NOHLQ�YHUVFKLO�LV�LQ�XLWVWURPHQGH�FHOOXFKW�PHW�
GUDDLHQGH�YHQWLODWRUHQ�HQ�QLHW�GUDDLHQGH�YHQWLODWRUHQ��'H�HHUVWH�PHWLQJHQ�YRQG�SODDWV�PHW�
YHQWLOHUHQ�HQ�WLMGHQV�GH�WZHHGH�PHWLQJ�LV�KDOYHUZHJH�JHVWRSW�PHW�YHQWLOHUHQ��(FKWHU��RQGDQNV�GH�
¶IODS·�LQ�GH�EXLVRSHQLQJ�GDDOW�GH�]XXUVWRIFRQFHQWUDWLH�WRW�RQGHU�GH������
0HWLQJHQ���HQ���]LMQ�JHGDDQ�WLMGHQV�VLPXODWLH�YDQ�PRQVWHUQDPH��7H�]LHQ�LV�GDW�KHW�
]XXUVWRIJHKDOWH�RS���FP�HQ�RS����FP�GDDOW�WRW�UHVSHFWLHYHOLMN����HQ������0HWLQJHQ������HQ���]LMQ�
RSQLHXZ�WLMGHQV�VLPXODWLH�YDQ�PRQVWHUQDPH�PDDU�PHW�HHQ�]XXUVWRIPHWLQJ�ELM�KHW�JH]LFKW��2RN�
GDQ�GDDOW�GH�]XXUVWRIFRQFHQWUDWLH�WRW����HQ������'H�GXXU�YDQ�KHW�XLWQHPHQ�YDQ�PRQVWHUV�
YDULHHUGH�YDQ���WRW����VHFRQGHQ��
0HWLQJHQ����������JHEHXUGHQ�WLMGHQV�VLPXODWLH�YDQ�PRQVWHUQDPH�PHW�PLQLPDOH�GUXN�RS�GH�FHO��,Q�
)LJXXU���]LMQ�GH]H�PHWLQJHQ�XLWJHOLFKW��
�
�

0HWLQJ���� �� �� �� �� �� �� �� �� ���
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Monsterbuis met flap zonder overdruk
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�
)LJXXU����+HW�]XXUVWRIJHKDOWH�WLMGHQV�PRQVWHUQDPH�ELM�PLQLPDOH�GUXN��
�
'H���VLPXODWLHV�KDGGHQ�HHQ�GXXU�YDQ��������HQ����VHFRQGHQ��+HW�]XXUVWRIJHKDOWH�RS���FP�GDDOW�
WRW�����HQ������'H�PHWLQJ�ELM�GH�QHXV�JHHIW�HHQ�]XXUVWRIZDDUGH�GLH�LQ�DOOH�JHYDOOHQ�ERYHQ�GH�
����EOLMIW��
�
�
�
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� 'LVFXVVLH�
�
:DDU�LQ�HHUVWH�LQVWDQWLH�ZHUG�JHGDFKW�GDW�GH�EXLV�HHQ�DOWHUQDWLHI�]RX�NXQQHQ�]LMQ�YRRU�
SURGXFWFRQWUROHV�YLD�SODIRQG��HQ�ZDQGOXLNHQ��PRHW�JHVWHOG�ZRUGHQ�GDW�KHW�UHGXFHUHQ�YDQ�KHW�
XLWVWURPHQGH�RSSHUYODN��GRRU�GH�RSHQLQJ�NOHLQHU�WH�PDNHQ��HQ�GH�KHHUVHQGH�RYHUGUXN�EHSDOHQG�
]LMQ�YRRU�YHLOLJKHLG��'LW�EHWHNHQW�GDW�RRN�SODIRQG��HQ�ZDQGOXLNHQ�JHVFKLNW�JHPDDNW�NXQQHQ�
ZRUGHQ�RP�YROGRHQGH�YHLOLJ�PHH�WH�NXQQHQ�ZHUNHQ���
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� &RQFOXVLHV�
�
8LW�GH�PHWLQJHQ�YDQ�]XXUVWRIFRQFHQWUDWLH�ELM�GH�RSHQLQJ�YDQ�HHQ�URQGH�EXLV�PHW�GLDPHWHU�
���PP�LQ�KHW�SODIRQG�YDQ�HHQ�8/2�FHO�NXQQHQ�GH�YROJHQGH�FRQFOXVLHV�JHWURNNHQ�ZRUGHQ��
�
$OJHPHQH�FRQFOXVLHV�
+HW�QHPHQ�YDQ�PRQVWHUV�XLW�HHQ�8/2�FHO�GRRU�HHQ�EXLV�PHW�GLDPHWHU����PP�LV�QLHW�YHLOLJ�
ZDQQHHU�RYHUGUXN�KHHUVW�RS�GH�8/2�FHO��
�
:DQQHHU�KHW�XLWVWURRPRSSHUYODN�ZRUGW�JHUHGXFHHUG�GRRU�PLGGHO�YDQ�KHW�DDQEUHQJHQ�YDQ�HHQ�
VWXN�IOH[LEHO�LVRODWLHPDWHULDDO��¶IODS·��ZRUGW�ELM�RSHQHQ�YDQ�GH�EXLV�GH�XLWVWURPHQGH�
OXFKWKRHYHHOKHLG�YROGRHQGH�YHUPLQGHUG�ZDDUGRRU�GH�]XXUVWRIFRQFHQWUDWLH�ERYHQ�GH�EXLV�ZDDU�
GH�PRQVWHUQHPHU�]LFK�EHYLQGW�QLHW�YHU�GDDOW��
�
,Q�KHW�JHYDO�YDQ�RYHUGUXN�HQ�HHQ�DDQJHEUDFKWH�IODS�GDDOW�KHW�]XXUVWRIJHKDOWH�WLMGHQV�
PRQVWHUQDPH�RQGHU�GH������'LW�LV�WH�YHUNODUHQ�YDQZHJH�KHW�IHLW�GH�RYHUGUXN�RSJHKHYHQ�ZRUGW�
RS�KHW�PRPHQW�GDW�GH�PRQVWHUQHPHU�]LMQ�DUP�GRRU�GH�IODS�VWHHNW�HQ�DOVQRJ�YROGRHQGH�FHOOXFKW�
QDDU�EXLWHQ�VWURRPW��
�
,QGLHQ�GH�KHHUVHQGH�GUXN�RS�GH�8/2�FHO�RS�KHW�PRPHQW�YDQ�PRQVWHUQHPHQ�YROGRHQGH�ODDJ�LV�
NDQ�YHLOLJ�JHZHUNW�ZRUGHQ��
�
2QGHUERXZLQJ�
%LM�GH�JHRSHQGH�EXLV�QHHPW�KHW�]XXUVWRIJHKDOWH���FP�ERYHQ�GH�RSHQLQJ�DI�WRW������DOV�RYHUGUXN�
KHHUVW�RS�GH�8/2�FHO��'LW�LV�GH�RS�GDW�PRPHQW�KHHUVHQGH�]XXUVWRIFRQFHQWUDWLH�LQ�GH�8/2�FHO��
2S����FP�DIVWDQG�ERYHQ�GH�RSHQLQJ��GH�KRRJWH�ZDDU�KHW�JH]LFKW�KDQJW�WLMGHQV�KHW�QHPHQ�YDQ�
HHQ�PRQVWHU��GDDOW�GH�]XXUVWRIFRQFHQWUDWLH�WRW�����
7LMGHQV�VLPXODWLH�YDQ�KHW�QHPHQ�YDQ�HHQ�PRQVWHU�QHHPW�KHW�]XXUVWRIJHKDOWH�ELM�RYHUGUXN�ELM�KHW�
JH]LFKW�YDQ�GH�PRQVWHUQHPHU�DI�WRW������
7LMGHQV�VLPXODWLH�YDQ�KHW�QHPHQ�YDQ�HHQ�PRQVWHU�QHHPW�KHW�]XXUVWRIJHKDOWH�]RQGHU�RYHUGUXN�RS�
��FP�HQ�RS����FP�DI�WRW�UHVSHFWLHYHOLMN����HQ������
�
:DQQHHU�KHW�XLWVWURRPRSSHUYODN�ZRUGW�JHUHGXFHHUG�GRRU�PLGGHO�YDQ�KHW�DDQEUHQJHQ�YDQ�HHQ�
VWXN�IOH[LEHO�LVRODWLHPDWHULDDO��¶IODS·��QHHPW�KHW�]XXUVWRIJHKDOWH�ELM�RYHUGUXN�ELM�GH�JHRSHQGH�EXLV�
RS���FP�HQ�RS����FP�DI�WRW�UHVSHFWLHYHOLMN�����HQ������
7LMGHQV�VLPXODWLH�YDQ�KHW�QHPHQ�YDQ�HHQ�PRQVWHU�QHHPW�KHW�]XXUVWRIJHKDOWH�ELM�RYHUGUXN�ELM�KHW�
JH]LFKW�YDQ�GH�PRQVWHUQHPHU�DI�WRW������
7LMGHQV�VLPXODWLH�YDQ�KHW�QHPHQ�YDQ�HHQ�PRQVWHU�QHHPW�KHW�]XXUVWRIJHKDOWH�]RQGHU�RYHUGUXN�RS�
��FP�HQ�ELM�KHW�JH]LFKW�YDQ�GH�PRQVWHUQHPHU�DI�WRW�UHVSHFWLHYHOLMN�����HQ������
�
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%LMODJH����
9ROJHQV�KHW�LQLWLsOH�SURMHFWSODQ�]LMQ�HHQ�DDQWDO�WHFKQLVFKH�RQWZHUSHQ�YRRU�HHQ�DOWHUQDWLHI�
PRQVWHUV\VWHHP�DDQJHGUDJHQ��+LHUELM�]LMQ�GH�YROJHQGH�UDQGYRRUZDDUGHQ�JHKDQWHHUG��,Q�GH]H�
ELMODJH�VWDDQ�YHUGHU�GH�WHFKQLVFKH�WHNHQLQJHQ�DIJHEHHOG��'H�RQWZHUSHQ�LQ�)LJXXU����WRW�HQ�PHW�
)LJXXU����]LMQ�JHWHNHQG�GRRU�/HQQDUW�.RROHQ�7HFKQLVFKH�'LHQVWHQ��+HW�RQWZHUS�LQ�)LJXXU����LV�
JHWHNHQG�GRRU�0DUFHO�6WDDO��$)6*��HQ�GH�RQWZHUSHQ�LQ�)RWR���]LMQ�JHWHNHQG�GRRU�0DUFHO�6WDDO�
HQ�5REHUW�9UHHEXUJ��$)6*���
�
5DQGYRRUZDDUGHQ��

� 'H�8/2�FHOOXFKW�PRHW�DIJHVFKHLGHQ�]LMQ�YDQ�GH�RPJHYLQJVOXFKW��+HW�V\VWHHP�PRHW�
JDVGLFKW�]LMQ��

� +HW�RSEHUJV\VWHHP�PRHW�YROGRHQGH�OXFKWGRRUODWHQGKHLG�KHEEHQ�]RGDW�GH�IUXLWPRQVWHUV�
GH]HOIGH�8/2�FRQGLWLHV�HQ�WHPSHUDWXXU�HQ�YRFKWJHKDOWH�NXQQHQ�NULMJHQ�DOV�LQ�GH�UHVW�YDQ�
GH�8/2�FHO��

� .RXGHEUXJJHQ�PRHWHQ�ZRUGHQ�YRRUNRPHQ�LQ�YHUEDQG�PHW�KHW�ULVLFR�RS�
WHPSHUDWXXUVYHUVFKLOOHQ��

� 0RJHOLMN�FRQGHQVZDWHU�PDJ�QLHW�RSKRSHQ�LQ�KHW�PRQVWHUV\VWHHP��
� +HW�RSEHUJV\VWHHP�PRHW�YROGRHQGH�JURRW�]LMQ�RP�PHHUGHUH�IUXLWPRQVWHUV�WH�EHUJHQ��'H�

LQKRXG�YDQ�HHQ�PRQVWHUV\VWHHP�PRHW�JURRW�JHQRHJ�]LMQ�RP�URQG�GH�����YUXFKWHQ�WH�
EHUJHQ��'LW�NRPW�QHHU�RS�RQJHYHHU�������P � ��

� %HODQJULMN�LV�GDW�KHW�V\VWHHP�SUDNWLVFK�LV�YRRU�GH�JHEUXLNHU�ELM�KHW�RSHQHQ�HQ�VOXLWHQ��YXOOHQ�
HQ�OHJHQ�PHW�IUXLWPRQVWHUV��

�
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7HFKQLVFKH�WHNHQLQJHQ�

�
)LJXXU�����2QWZHUSWHNHQLQJ�PRQVWHUVOXLV��WZHH�JHSHUIRUHHUGH�FLOLQGHUV�LQ�HONDDU�JHVFKRYHQ��



��$JURWHFKQRORJ\�DQG�)RRG�,QQRYDWLRQV�E�Y���RQGHUGHHO�YDQ�:DJHQLQJHQ�85� ���

�
)LJXXU�����2QWZHUSWHNHQLQJ�PRQVWHUVOXLV��JHSHUIRUHHUGH�FLOLQGHU�DIVOXLWEDDU�PHW�SODDWUXEEHU�RS�HHQ�
YHUHQGH�DUP��
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�
)LJXXU�����2QWZHUSWHNHQLQJ�PRQVWHUVOXLV��JHSHUIRUHHUGH�FLOLQGHU�DIVOXLWEDDU�PHW�SODDWUXEEHU��
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�
)LJXXU�����2QWZHUSWHNHQLQJHQ�PRQVWHUVOXLV��JHSHUIRUHHUGH�FLOLQGHU�DIVOXLWEDDU�PHW�SODDWUXEEHU�RS�URO��
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�
)LJXXU�����2QWZHUSWHNHQLQJ�PRQVWHUVOXLV��JHSHUIRUHHUGH�FLOLQGHU�DIVOXLWEDDU�PHW�SODDWUXEEHU�RS���UROOHQ��
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�
)LJXXU�����2QWZHUSWHNHQLQJ�PRQVWHUVOXLV��UHFKWKRHNLJH�EDN�PHW�UHJLVWHUNOHSSHQ��



��$JURWHFKQRORJ\�DQG�)RRG�,QQRYDWLRQV�E�Y���RQGHUGHHO�YDQ�:DJHQLQJHQ�85����

�
)LJXXU�����2QWZHUSWHNHQLQJ�PRQVWHUVOXLV��UHFKWKRHNLJH�EDN�PHW�YHQWLORUHQ��
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�
)LJXXU�����2QWZHUSWHNHQLQJ�PRQVWHUVOXLV��UHFKWKRHNLJH�EDN�PHW�ILOWHUGRHN��
�
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�
)LJXXU�����2QWZHUSVFKHWV�PRQVWHUVOXLV��ODGH�PHW�UDVWHU��
�

�
)RWR����2QWZHUSVFKHWVHQ�PRQVWHUVOXLV��PHHUGHUH�V\VWHPHQ��


