
%DVHV�GH�OD�SUpSDUDWLRQ�SK\VLTXH�j�O
HQWUDvQHPHQW�
��(QWUDvQHPHQW�GH�OD�VRXSOHVVH
&KDTXH�PRXYHPHQW�GX�FRUSV�HVW�FDUDFWpULVp�SDU�SOXVLHXUV�TXDOLWpV�GH�EDVH�FRPPH�OD�IRUFH��O
HQGXUDQFH��OD�UDSLGLWp��OD�VRXSOHVVH�HW�OD�FRRUGLQDWLRQ�� '
DXWUHV� IDFWHXUV� LQWHUYLHQQHQW� GDQV� OD� SHUIRUPDQFH� VSRUWLYH� �� O
pWDW�PHQWDO�� OHV� FDSDFLWpV� WHFKQLTXHV� HW� OHV� FDSDFLWpV�WDFWLTXHV��
�����'pILQLWLRQ�HW�FRQWH[WH
/D�VRXSOHVVH�HVW�OD�FDSDFLWp�GH�SRXYRLU�IDLUH�XQ�PRXYHPHQW�DYHF�XQH�JUDQGH�DPSOLWXGH��
/D�VRXSOHVVH�SDVVLYH�SHUPHW�G
DPpOLRUHU�OD�VRXSOHVVH�DFWLYH��&HWWH�GHUQLqUH�HVW�OD�VRXSOHVVH�UHFKHUFKpH�GDQV�OH�JHVWH�VSRUWLI��
/D� VRXSOHVVH� JpQpUDOH� HVW� FHOOH� GH� O
HQVHPEOH� GX� FRUSV�� (OOH� Q
HVW� SDV� QpFHVVDLUH� GDQV� OD� SHUIRUPDQFH� VSRUWLYH�� &¶HVW� OD� VRXSOHVVH�VSpFLILTXH�TXL�HVW�QpFHVVDLUH�GDQV�OD�SHUIRUPDQFH�VSRUWLYH���HOOH�FRQFHUQH�XQH�DFWLYLWp�SDUWLFXOLqUH��
�����)DFWHXUV�OLPLWDQWV
/D� VRXSOHVVH� YDULH� HQ� IRQFWLRQ� GH� OD� VWUXFWXUH� DUWLFXODLUH�� GX� W\SH� G
DUWLFXODWLRQ�� 2Q� FKHUFKH� DVVH]� SHX� j� GpYHORSSHU� OD� VRXSOHVVH�DUWLFXODLUH��
/D�PDVVH�HW�OD�IRUFH�PXVFXODLUHV�OLPLWHQW�OD�VRXSOHVVH��2Q�UHFKHUFKH�XQ�pTXLOLEUH�HQWUH�OD�IRUFH�HW�OD�VRXSOHVVH��
8Q�PXVFOH��VHORQ�VD�VWUXFWXUH��HVW�SOXV�RX�PRLQV�H[WHQVLEOH��/D�FDSDFLWp�G
pWLUHPHQW�GX�PXVFOH�IDLW�GRQF�YDULHU�OD�VRXSOHVVH��
/H�WRQXV�PXVFXODLUH��OD�FDSDFLWp�GH�UHOkFKHPHQW�GX�PXVFOH��HVW�EHDXFRXS�WUDYDLOOp��
/D�FDSDFLWp�G
pWLUHPHQW�GHV�OLJDPHQWV��GHV�WHQGRQV�HW�GHV�FDSVXOHV�DUWLFXODLUHV�HVW�HQWUDvQpH�IDLEOHPHQW��
/H�GHJUp�G
pFKDXIIHPHQW�GH�O
DSSDUHLO�ORFRPRWHXU�HW�OD�SpULRGH�GH�OD�MRXUQpH�IRQW�YDULHU�OD�VRXSOHVVH��
/
kJH�HW�OH�VH[H�IRQW�YDULHU�OD�VRXSOHVVH���SOXV�RQ�HVW�YLHX[��PRLQV�RQ�HVW�VRXSOH���OHV�IHPPHV�VRQW�SOXV�VRXSOHV�TXH�OHV�KRPPHV��
�����/H�UpIOH[H�G
pWLUHPHQW
$ O
LQWpULHXU�GX�PXVFOH�HW�GX�WHQGRQ�VH�WURXYHQW�GHV�UpFHSWHXUV�TXL�LQGLTXHQW�OD�ORQJXHXU�GX�PXVFOH�HW�GX�WHQGRQ�DX�V\VWqPH�QHUYHX[�FHQWUDO��'DQV� OHV�PXVFOHV��FHV� UpFHSWHXUV�VRQW� OHV� IXVHDX[�QHXURPXVFXODLUHV��'DQV� OHV� WHQGRQV��FHV� UpFHSWHXUV�VRQW� OHV�FDSVXOHV�GH�*ROJL�� 6L� OHV� ILEUHV� VRQW� WURS� pWLUpHV�� LO� \� D� FRQWUDFWLRQ� GX�PXVFOH�� /D� IRQFWLRQ� GH� FH� UpIOH[H�HVW� OD�SURWHFWLRQ�GH� O
DUWLFXODWLRQ�HW�GX�PXVFOH��7RXW�OH�WUDYDLO�GH�O
HQWUDvQHPHQW�GH�OD�VRXSOHVVH�FRQVLVWH�j�pYLWHU�FH�UpIOH[H��
/
LQKLELWLRQ� UpFLSURTXH� GHV� DQWDJRQLVWHV� FRQFHUQH� O
pTXLOLEUH� GH� OD� IRUFH� HW� GH� OD� VRXSOHVVH� HQWUH� XQ�PXVFOH� DJRQLVWH� HW� XQ�PXVFOH�DQWDJRQLVWH��
�����&RPPHQW�V
pWLUHU�"

WHFKQLTXH�G
pWLUHPHQW�� �����������������?�� G\QDPLTXH�������VWDWLTXH�� _��������������������������_�� PRXYHPHQWV�������������_�� ODQFpV����������������VWUHWFKLQJ�� RVFLOODWLRQV�����������������?�� ����?�� pWLUHPHQW���pWLUHPHQW�� VWDWLTXH�����QHXUR��� SDVVLI�������PXVFXODLUH�� �����?�� SDU�FRQWUDFWLRQ���VWDWLTXH�� UHOkFKHPHQWV������DFWLI�
�
/D� WHFKQLTXH� G\QDPLTXH� �OHV� PRXYHPHQWV� ODQFpV� HW� OHV� RVFLOODWLRQV�� VHUW� SOXV� j� pFKDXIIHU� TX
j� pWLUHU� �� HOOH� Q
HVW� SDV� EpQpILTXH� j�O
pWLUHPHQW�FDU�HOOH�VROOLFLWH�OH�UpIOH[H�G
pWLUHPHQW��
'DQV� OD� WHFKQLTXH� VWDWLTXH�� RQ� FKHUFKH� XQ� UHOkFKHPHQW� FRPSOHW� GX� PXVFOH� j� pWLUHU�� /HV� H[HUFLFHV� VWDWLTXHV� SDVVLIV� FRQFHUQHQW� OD�VRXSOHVVH� SDVVLYH�� GDQV� ODTXHOOH� OH� PXVFOH� QH� WUDYDLOOH� SDV�� ��� j� ��� VHFRQGHV� VRQW� VXIILVDQWHV� SRXU� pWLUHU� XQ� PXVFOH�� /H� U\WKPH�UHVSLUDWRLUH�GRLW�rWUH�OHQW��
/HV�H[HUFLFHV�QHXURPXVFXODLUHV�G
pWLUHPHQW�IRQW�DSSHO�j�GHX[�SURFHVVXV�SK\VLRORJLTXHV�GH�UHOkFKHPHQW�GHV�PXVFOHV���O
LQKLELWLRQ�SRVW�LVRPpWULTXH�HW�O
LQKLELWLRQ�UpFLSURTXH�GHV�DQWDJRQLVWHV��
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- /
LQKLELWLRQ�SRVW�LVRPpWULTXH�HVW�VROOLFLWpH�ORUV�GHV�pWLUHPHQWV�SDU�FRQWUDFWLRQ�UHOkFKHPHQWV��&HWWH�WHFKQLTXH�SHUPHW�GH�UDPHQHU�OH�PXVFOH�j�VD�YDOHXU�GH�UHSRV��3RXU�rWUH�HIILFDFH��O¶pWLUHPHQW�SDU�FRQWUDFWLRQ�UHOkFKHPHQWV�QpFHVVLWH���j���VHFRQGHV�GH�FRQWUDFWLRQ�SRXU����VHFRQGHV�G
pWLUHPHQW��
- /
LQKLELWLRQ�UpFLSURTXH�GHV�DQWDJRQLVWHV�HVW�VROOLFLWpH�ORUV�GH�O
pWLUHPHQW�VWDWLTXH�DFWLI��/D�GXUpH�RSWLPDOH�HVW�GH����j����VHFRQGHV��
/
pWLUHPHQW� SDVVLI� SHUPHW� G
pWLUHU� OH�PXVFOH�j�����SRXU� FHQW�GH� VD� ORQJXHXU�GH� UHSRV� WDQGLV�TXH� O
pWLUHPHQW�DFWLI� SHUPHW�G
pWLUHU� OH�PXVFOH�j�����SRXU�FHQW�GH�VD�ORQJXHXU�GH�UHSRV��
�����4XDQG�V
pWLUHU�"
,O�H[LVWH�TXDWUH�SpULRGHV�SRXU�pWLUHU�XQ�PXVFOH���
- O
pFKDXIIHPHQW��
- OH�UHWRXU�DX�FDOPH��
- O
HQWUDvQHPHQW�GH�OD�VRXSOHVVH��
- OD�J\PQDVWLTXH�TXRWLGLHQQH��
/RUV�GH�O
pFKDXIIHPHQW��RQ�FKHUFKH�j�IDLUH�WUDYDLOOHU�OH�UpIOH[H�G
pWLUHPHQW�j�IDLEOH�LQWHQVLWp��
/RUV�GX�UHWRXU�DX�FDOPH��LO�IDXW�pWLUHU�OHV�PXVFOHV�SRXU�UHWURXYHU�OHXU�YDOHXU�GH�UHSRV��pYLWHU�OHV�GpVpTXLOLEUHV�SRVWXUDX[�HW�UHWURXYHU�OD�PRELOLWp�G
DYDQW�O
H[HUFLFH��
/
HQWUDvQHPHQW�GH�OD�VRXSOHVVH�GRLW�DX�PRLQV�rWUH�HIIHFWXp�SOXVLHXUV�VHPDLQHV�DYDQW�OD�FRPSpWLWLRQ��3RXU�rWUH�HIILFDFH��O
HQWUDvQHPHQW�GH� OD�VRXSOHVVH�SDVVLYH�GRLW�FRPSWHU�GHX[�j�WURLV�VpDQFHV�KHEGRPDGDLUHV�GH����PLQXWHV�FKDFXQH�DYDQW� OD�FRPSpWLWLRQ��/HV�PXVFOHV�UpFHPPHQW�EOHVVpV�QH�GRLYHQW�SDV�rWUH�pWLUpV��
/D�J\PQDVWLTXH�TXRWLGLHQQH�HVW�XQH�QpFHVVLWp�SRXU�OH�ELHQ�rWUH��
�
��(QWUDvQHPHQW�GHV�WURLV�ILOLqUHV�pQHUJpWLTXHV�
�����/HV�WURLV�ILOLqUHV�pQHUJpWLTXHV��WKpRULH�GHV�UpVHUYRLUV�
������5DSSHOV
/D� FRQWUDFWLRQ�PXVFXODLUH� QpFHVVLWH� GH� O
pQHUJLH� �FUpDWLRQ� GHV� SRQWV� G
XQLRQ��PRXYHPHQW� GHV� SRQWV� G
XQLRQ�� IRQFWLRQQHPHQW� GH� OD�
SRPSH�j�&D������&HWWH�pQHUJLH�SURYLHQW�GH�O
K\GURO\VH�GH�O
$�7�3���
�
$�7�3��+�2 ����! $�'�3��3�(�
/HV� UpVHUYHV� HQ� $�7�3�� pWDQW� WUqV� IDLEOHV� �HQYLURQ� WURLV� VHFRQGHV� G
H[HUFLFH��� LO� HVW� QpFHVVDLUH� GH� UHV\QWKpWLVHU� FHWWH� $�7�3�� HQ�SHUPDQHQFH��&HWWH�UHV\QWKqVH�GH�O
$�7�3��VH�IDLW�VHORQ�WURLV�ILOLqUHV�pQHUJpWLTXHV��
- /D�YRLH�GHV�SKRVSKDJqQHV�XWLOLVH�O
pQHUJLH�FRQWHQXH�GDQV�OD�FUpDWLQH�SKRVSKDWH��YRLH�DQDpURELH�DODFWLTXH���
- /D�YRLH�GH�OD�JO\FRO\VH�DQDpURELH�HVW�O
H[WUDFWLRQ�GH�O
pQHUJLH�GX�JO\FRJqQH�VDQV�SUpVHQFH�GH�GLR[\JqQH�HW�DYHF�SURGXFWLRQ�G
DFLGH�ODFWLTXH��YRLH�DQDpURELH�ODFWLTXH���
- /D�YRLH�GH�OD�JO\FRO\VH�HW�GH�OD�OLSRO\VH�DpURELH�HVW�O
H[WUDFWLRQ�GH�O
pQHUJLH�GX�JO\FRJqQH�HW�GHV�OLSLGHV��DFLGHV�JUDV��HQ�SUpVHQFH�GH�GLR[\JqQH��YRLH�DpURELH���
� ������&DUDFWpULVWLTXHV�GHV�WURLV�ILOLqUHV
/HV� WURLV� ILOLqUHV� VRQW� GLIIpUHQWHV� PDLV� FRPSOpPHQWDLUHV� HW� OLpHV� HQWUH� HOOHV�� (OOHV� VH� PHWWHQW� HQ� MHX�VLPXOWDQpPHQW�HW�VRQW�FDUDFWpULVpHV�SDU
- OHXU�FDSDFLWp��
- OHXU�SXLVVDQFH��
/D�FDSDFLWp�HVW�OD�TXDQWLWp�WRWDOH�G
pQHUJLH�TXH�FKDFXQH�GHV�ILOLqUHV�SHXW�IRXUQLU��
/D�SXLVVDQFH�HVW�OH�GpELW�G
pQHUJLH��F
HVW�j�GLUH�OD�TXDQWLWp�G
pQHUJLH�TXH�FKDFXQH�GHV�ILOLqUHV�SHXW�IRXUQLU�SDU�XQLWp�GH�WHPSV��
'DQV�OD�WKpRULH�GHV�UpVHUYRLUV��OD�FDSDFLWp�HVW�OD�FRQWHQDQFH�GX�UpVHUYRLU�HW�OD�SXLVVDQFH�HVW�OH�GLDPqWUH�GX�URELQHW�GH�YLGDQJH��
&RQIHU�GRFXPHQW��
3RXU�OD�YRLH�DQDpURELH�DODFWLTXH��OH�UpVHUYRLU�HVW�SHWLW�HW�OH�GLDPqWUH�GX�URELQHW�HVW�JUDQG��/D�FDSDFLWp�HVW�SHWLWH�����j����VHFRQGHV��HW�
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OD�SXLVVDQFH�HVW�JUDQGH������P��ODQFHU��VDXW��KDOWpURSKLOLH���
3RXU� OD� YRLH� DQDpURELH� ODFWLTXH�� OH� UpVHUYRLU� HVW�PR\HQ� HW� OH� GLDPqWUH� GX� URELQHW� HVW�PR\HQ�� /D� FDSDFLWp� HVW�PR\HQQH� ���� j� ����VHFRQGHV��HW�OD�SXLVVDQFH�HVW�PR\HQQH������HW�����P�HQ�FRXUVH������HW�����P�HQ�QDWDWLRQ���
3RXU� OD� YRLH� DpURELH�� OH� UpVHUYRLU� HVW� JUDQG� HW� OH� GLDPqWUH� GX� URELQHW� HVW� SHWLW�� /D� FDSDFLWp� HVW� JUDQGH� �HQ� WKpRULH� LOOLPLWpH�� HW� OD�SXLVVDQFH�HVW�SHWLWH��PDUDWKRQ��VNL�GH�IRQG��F\FOLVPH���
�����(YDOXDWLRQ�GH�OD�ILOLqUH�DpURELH
/D�ILOLqUH�DpURELH�VH�FDUDFWpULVH�SDU�XQ�EHVRLQ�HQ�GLR[\JqQH�HW�GRQF�XQH�FRQVRPPDWLRQ�GH�GLR[\JqQH��
� ��
������/D�YLWHVVH�GH�FRQVRPPDWLRQ�GH�2� �9�2����HW�OD�YLWHVVH�PD[LPDOH�GH�FRQVRPPDWLRQ�GH�2���9����PD[�
/
LQWHQVLWp�GX�SURFHVVXV�DpURELH�SHXW�rWUH�PHVXUpH�GLUHFWHPHQW�j�SDUWLU�GHV�pFKDQJHV�JD]HX[�SXOPRQDLUHV��RQ�FRQQDvW�OD�WHQHXU�HQ�2��GH�O
DLU�LQVSLUp�����SRXU�FHQW���RQ�PHVXUH�FHOOH�GH�O
DLU�H[SLUp�����SRXU�FHQW��HW�RQ�IDLW�OD�GLIIpUHQFH���
�
2Q�H[SULPH�OH�9�2���HQ�OH�UDSSRUWDQW�j�OD�PDVVH�GH�O
LQGLYLGX��3DU�H[HPSOH��SRXU�XQ�KRPPH�GH����NJ�DX�UHSRV��9����UHSRV�PDVVH ��P/�PLQ���NJ����
/H�9����PD[�FRUUHVSRQG�j�O
DSWLWXGH�GH�O
RUJDQLVPH�j�SUpOHYHU�GX�2��GH�O
DLU��SRXPRQV���j�OH�WUDQVSRUWHU�MXVTX
DX[�PXVFOHV�HQ�DFWLYLWp��V\VWqPH�FDUGLR�YDVFXODLUH��HW�j�OH�FRQVRPPHU��ILEUHV�PXVFXODLUHV���
�
0HVXUHU�OH�9����PD[�pTXLYDXW�j�PHVXUHU�OD�SXLVVDQFH�GX�V\VWqPH�DpURELH��
/H�9����PD[�PDVVH�HVW�FRPSULV�HQWUH����P/�PLQ���NJ���HW����P/�PLQ���NJ����
�

PHVXUH�GX�9�2��PD[

V(O2)     ^ 
(L/min)    | 
 | 
 | 
V(O2 )max  |- -      .

| / 
 |  / | 
 | / 
V(O2)repos |/   | 
 | 
 >

P.M.A.   puissance (W)�
3�0�$����SXLVVDQFH�PD[LPDOH�DpURELH�
�
/D�3�0�$��SHUPHW�GH�GpWHUPLQHU�OD�YLWHVVH�PD[LPDOH�DpURELH��9�0�$���HW�OD�IUpTXHQFH�FDUGLDTXH��
�
������0HVXUHV�LQGLUHFWHV�GX�9�2��PD[

��
/D�PHVXUH� GX�9�2��PD[� SHXW� rWUH�GLUHFWH� �pFKDQJHV�JD]HX[� UHVSLUDWRLUHV�� pSUHXYH�G
HIIRUW� GH� ODERUDWRLUH��RX� LQGLUHFWH� �PpWKRGH�GH�WHUUDLQ���
3OXVLHXUV�WHVWV�GH�WHUUDLQ�H[LVWHQW���
- OH�WHVW�GH�&RRSHU��
- OH�WHVW�QDYHWWH�GH�/XF�/pJHU��
/H�WHVW�QDYHWWH�GH�/XF�/pJHU�HVW�XQH�PpWKRGH�GH�
� ��
WHUUDLQ� DVVH]� SUpFLVH� TXL� SHUPHW� G
pYDOXHU� OH� 9�2��PD[� PDLV� VXUWRXW� OD� 9�0�$��� ,O� FRQVLVWH� HQ� XQH� FRXUVH� QDYHWWH� SURJUHVVLYHPHQW�DFFpOpUpH�HQWUH�GHX[�SORWV�HVSDFpV�GH����P�DYHF�GHV�ERUQHV�VRQRUHV��
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�
/H�9�2��PD[�HVW�H[WUDSROp�HQ�IRQFWLRQ�GX�SDOLHU�DWWHLQW��F
HVW�j�GLUH�GH�OD�YLWHVVH�DWWHLQWH��HW�GH�O
kJH�GX�VXMHW��6L�RQ�SODFH�XQ�FDUGLR�IUpTXHQFH�PqWUH�DX�VXMHW�WHVWp��RQ�SHXW�pJDOHPHQW�REWHQLU�OD�IUpTXHQFH�FDUGLDTXH�DWWHLQWH�HQ�ILQ�GH�WHVW��
�����%DVHV�GH�O
HQWUDvQHPHQW
������,QWURGXFWLRQ
8QH�ERQQH�IDoRQ�G
DERUGHU� O
HQWUDvQHPHQW�SK\VLTXH�HVW�G
DQDO\VHU� OD�GLVFLSOLQH�HQ�WHUPH�GH�EHVRLQV�pQHUJpWLTXHV�HW�GRQF�G
DPpOLRUHU�OHV�YRLHV�PpWDEROLTXHV�TX
HOOH�VROOLFLWH��&HSHQGDQW��TXHOOH�TXH�VRLW�OD�GLVFLSOLQH�VSRUWLYH�TXL�SULYLOpJLH�WHOOH�RX�WHOOH�IRXUQLWXUH�G
pQHUJLH��LO�IDXW�WUDYDLOOHU�WRXWHV�OHV�DXWUHV�IRXUQLWXUHV�G
pQHUJLH��
� ������3ULQFLSHV�GH�EDVH
3RXU�rWUH�HIILFDFH��O
DFWLYLWp�SK\VLTXH�GRLW�PHWWUH�HQ�MHX�SOXV�GHV�GHX[�WLHUV�GH�OD�PDVVH�PXVFXODLUH��
3RXU�DPpOLRUHU�XQH�ILOLqUH�pQHUJpWLTXH��LO�IDXW�j�OD�IRLV�GpYHORSSHU�VD�FDSDFLWp�HW�VD�SXLVVDQFH��
- 3RXU�DPpOLRUHU�OD�FDSDFLWp��LO�IDXW�XQH�GXUpH�DVVH]�ORQJXH�GH�VROOLFLWDWLRQ��
- 3RXU� DPpOLRUHU� OD� SXLVVDQFH�� LO� IDXW� XQH� LQWHQVLWp�PD[LPDOH� RX� VXSUD�PD[LPDOH� �OHV� FRXUHXUV� GH� ����P� SHXYHQW� V
HQWUDvQHU� HQ�GHVFHQWH�RX�WUDFWpV�SDU�O¶LQWHUPpGLDLUH�G¶XQ�pODVWLTXH���
� ������&DUDFWpULVWLTXHV�G
XQ�HQWUDvQHPHQW
(OOHV�VRQW�OHV�VXLYDQWHV���
- O
LQWHQVLWp�GH�O
DFWLRQ��F
HVW�XQ�SDUDPqWUH�LQGLYLGXDOLVp��RQ�WUDYDLOOH�HQ�IRQFWLRQ�G
XQ�SRXUFHQWDJH�GH�3�0�$��RX�GH�9�0�$����
- OD�GXUpH�GH�O
DFWLRQ��F
HVW�XQ�SDUDPqWUH�OLp�j�O
LQWHQVLWp���
- OD�GXUpH�GH�OD�UpFXSpUDWLRQ��HOOH�SHXW�rWUH�FRPSOqWH�RX�LQFRPSOqWH���
- OD�QDWXUH�GH�OD�UpFXSpUDWLRQ��HOOH�SHXW�rWUH�DFWLYH�RX�SDVVLYH���
- OD�TXDQWLWp�WRWDOH�GH�WUDYDLO��LO�IDXW�VDYRLU�TXDQWLILHU�OH�WUDYDLO�G¶XQ�HQWUDvQHPHQW�PDLV�DXVVL�SODQLILHU�OH�QRPEUH�G
HQWUDvQHPHQWV���
�
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