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Sommaire Exécutif

/¶$'(5((�D�GpYHORSSp�FH�JXLGH�FRPSOHW�VXU� l’isolation thermique�HW�VD�PLVH�HQ�
°XYUH��j�GHVWLQDWLRQ�GHV�SURIHVVLRQQHOV��PDvWUHV�GH�FKDQWLHUV�HW�RXYULHUV�GX�EkWLPHQW��
D¿Q� GH� OHV� DFFRPSDJQHU� GDQV� OD� PLVH� HQ� °XYUH� GX� 5qJOHPHQW� 7KHUPLTXH� GH�
&RQVWUXFWLRQ�DX�0DURF��57&0���

(Q�HIIHW��OH�5qJOHPHQW�7KHUPLTXH�GH�&RQVWUXFWLRQ�DX�0DURF��57&0���¿[H�SRXU�OHV�
FRPSRVDQWHV� GH� O¶HQYHORSSH� GX� EkWLPHQW�� GHV� QLYHDX[� GH� SHUIRUPDQFH� VHORQ� OD�
]RQH� FOLPDWLTXH� HW� OH� W\SH� GH� EkWLPHQW�&H� *XLGH� 7HFKQLTXH� HVW� GRQF� FRQoX� D¿Q�
GH�SUpVHQWHU� les solutions les plus propices à� O¶DPpOLRUDWLRQ�GH� OD�SHUIRUPDQFH�
pQHUJpWLTXH� GH� O¶HQYHORSSH� GX� EkWLPHQW�� HW� WUDLWHUD� SULQFLSDOHPHQW� GH� OD�PLVH� HQ�
°XYUH�VXU�OH�WHUUDLQ�GH�PHVXUHV�G¶HI¿FDFLWp�pQHUJpWLTXH�GX�YROHW�SDVVLI��

6RQW� DLQVL� DERUGpHV� OHV� GLIIpUHQWHV� DSSOLFDWLRQV� GH� O¶HQYHORSSH� GX� EkWLPHQW� ��
DUFKLWHFWXUH�� RULHQWDWLRQ�� SDURLV� RSDTXHV�� GRXEOH� YLWUDJH�� WRLWXUHV� HW� SODQFKHUV� ��
les principaux matériaux d’isolation thermique GLVSRQLEOHV�VXU�OH�PDUFKp��DYHF�
OHXUV�SURSULpWpV�SK\VLTXHV�HW�OHXUV�FDUDFWpULVWLTXHV��Les techniques de mise en 
œuvre de l’isolation� GXUDQW� OD� FRQVWUXFWLRQ� G¶XQ� EkWLPHQW�� HQ� FDV� GH� QRXYHOOH�
FRQVWUXFWLRQ� RX� HQ� FDV� GH� UpQRYDWLRQ� VRQW� pJDOHPHQW� WUDLWpHV�� DFFRPSDJQpHV�
G¶XQH�DSSUR[LPDWLRQ�GHV�coûts des produits et leurs installations�HW�GX�WHPSV�
GH�UHWRXU�VXU�LQYHVWLVVHPHQW�

$LQVL��PDvWULVHU�OD�PLVH�HQ�°XYUH�HW�la pose des matériaux d’isolation VXU�OH�WHUUDLQ�
FRQVWLWXH�XQH�pWDSH� IRQGDPHQWDOH�GDQV� OH�SURFHVVXV�GH�FRQVWUXFWLRQ�G¶XQ�EkWLPHQW�
HI¿FDFH� HW� pFRQRPH� HQ� pQHUJLH�� 3RXU� FHOD�� O¶LVRODWLRQ� GHV� WRLWXUHV� HW� GHV� PXUV�
H[WpULHXUV��XQH�OHV�SULQFLSDOHV�PHVXUHV�G¶HI¿FDFLWp�pQHUJpWLTXH�PLV�HQ�°XYUH�SDU�OH�
57&0��HVW�explicitée en détail dans ce guide.
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/¶XWLOLVDWLRQ�GH�O¶pQHUJLH�HVW�GHYHQXH�XQH�TXHVWLRQ�FHQWUDOH�GDQV�OH�IRQFWLRQQHPHQW�
HW�OH�GpYHORSSHPHQW�GHV�VRFLpWpV�KXPDLQHV��&HSHQGDQW��DX�FRXUV�GHV�VLqFOHV�;,;�HW�
;;��O¶KXPDQLWp�D�DSSULV�j�H[SORLWHU�O¶pQHUJLH�FRQWHQXH�GDQV�OHV�FRPEXVWLEOHV�IRVVLOHV�
SULQFLSDOHPHQW� OH� FKDUERQ�� OH�SpWUROH�� OH�JD]�QDWXUHO� DLQVL� TXH� O¶pQHUJLH�QXFOpDLUH��
&HWWH�pQHUJLH�D�FRQWULEXp�j�OD�UpYROXWLRQ�LQGXVWULHOOH��FRQGXLVDQW�j�XQH�DXJPHQWDWLRQ�
VDQV�SUpFpGHQW�GH� OD�SURGXFWLYLWp�SRXU�GHV�PLOOLRQV�GH�SHUVRQQHV�GDQV� OH�PRQGH�
HQWLHU�� 3OXV� QRXV� DYDQoRQV� GDQV� OH� WURLVLqPH�PLOOpQDLUH�� SOXV� RQ� YHUUD� FURvWUH� OD�
FRQQDLVVDQFH� GHV� V\VWqPHV�pQHUJpWLTXHV�PRQGLDX[�� DYHF� O¶pYLGHQFH� TXH� FHX[�FL�
QpFHVVLWHQW�XQ�FKDQJHPHQW�UDGLFDO��D¿Q�GH�VDWLVIDLUH�QRV�EHVRLQV�HQ�pQHUJLH�G¶XQH�
PDQLqUH�GXUDEOH�VXU�OH�ORQJ�WHUPH�

'DQV�VRQ�GHUQLHU� UDSSRUW�GH�QRYHPEUH������ �©�:RUOG�(QHUJ\�2XWORRN�ª��� O¶$JHQFH�
,QWHUQDWLRQDOH�GH�O¶(QHUJLH��$,(��WLUH�OD�VRQQHWWH�G¶DODUPH��,O�HVW�YUDL�TXH�OHV�SURMHFWLRQV�
HQ�WHUPHV�GH�GHPDQGH�pQHUJpWLTXH�VRQW�HQFRUH�j�OD�KDXVVH��/D�GHPDQGH�PRQGLDOH�
G¶pQHUJLH�SULPDLUH�GHYUDLW�DXJPHQWHU�G¶HQYLURQ�XQ�WLHUV�G¶LFL�j�������WLUpH�HQ�SDUWLFXOLHU�
SDU� OHV� SD\V� KRUV� 2&'(�� /D� SDUW� GHV� pQHUJLHV� IRVVLOHV� �SpWUROH�� JD]� QDWXUHO��
FKDUERQ�� UHVWHUD� GRPLQDQWH�PrPH� VL�� SURSRUWLRQQHOOHPHQW�� OHXU� SDUW� EDLVVHUD� GDQV�
OD�FRQVRPPDWLRQ�PRQGLDOH��GH������HQ������j������HQ�������KDXVVH�GHV�SUL[�HW�
GLYHUVL¿FDWLRQ�GHV�VRXUFHV�G¶pQHUJLH���

$X� 0DURF�� OD� SUpRFFXSDWLRQ� SRXU� O¶DSSURYLVLRQQHPHQW� pQHUJpWLTXH� HVW�
RPQLSUpVHQWH��'DQV�XQ�FRQWH[WH�GH�GpSHQGDQFH�pQHUJpWLTXH�TXDVL�WRWDOH�GX�SD\V�
YLV�j�YLV� GH� O¶pWUDQJHU� HW� G¶XQH� ÀXFWXDWLRQ� LPSRUWDQWH� GHV� SUL[� G¶pQHUJLH�� LO� HVW�
GHYHQX�QpFHVVDLUH�G¶DSSOLTXHU�XQH�SROLWLTXH�DPELWLHXVH�G¶HI¿FDFLWp�pQHUJpWLTXH��
GDQV� OH�FDGUH�GH�VD�QRXYHOOH�VWUDWpJLH�pQHUJpWLTXH��D\DQW�SRXU�EXW�G¶H[SORLWHU� OH�
SRWHQWLHO� LPSRUWDQW� HQ�(QHUJLHV�5HQRXYHODEOHV�HW� HQ�(I¿FDFLWp�(QHUJpWLTXH�TXH�
UHFqOH�OH�0DURF�

(Q�HIIHW��OH�UR\DXPH�D�PLV�HQ�SODFH�XQH�SROLWLTXH�pQHUJpWLTXH�QDWLRQDOH�IDYRUDEOH�DX�
GpYHORSSHPHQW�GHV�pQHUJLHV� UHQRXYHODEOHV�� SRXU� VpFXULVHU� VRQ�DSSURYLVLRQQHPHQW�
pQHUJpWLTXH� GDQV� XQ� FRQWH[WH� GH� IRUWH� FURLVVDQFH� GH� OD� GHPDQGH� pQHUJpWLTXH��
SRXU�PDvWULVHU� OHV�FR�WV� IXWXUV�GHV�VHUYLFHV�pQHUJpWLTXHV�SDU� UDSSRUW�j� OD� WHQGDQFH�
KDXVVLqUH�GHV�FRXUV�GHV�SURGXLWV�SpWUROLHUV�HW�HQ¿Q�SRXU�SUpVHUYHU�O¶HQYLURQQHPHQW�HQ�
DWWpQXDQW�OHV�pPLVVLRQV�GH�JD]�j�HIIHW�GH�VHUUH�

/D� QRXYHOOH� VWUDWpJLH� pQHUJpWLTXH� QDWLRQDOH� D� SRXU� REMHFWLIV� PDMHXUV� G¶DVVXUHU� OD�
VpFXULWp� G¶DSSURYLVLRQQHPHQW� HW� OD� GLVSRQLELOLWp� GH� O¶pQHUJLH�� O¶DFFqV� JpQpUDOLVp� j�
O¶pQHUJLH� j� GHV� SUL[� UDLVRQQDEOHV�� OD�PDvWULVH� GH� OD� GHPDQGH� HW� OD� SUpVHUYDWLRQ� GH�
O¶HQYLURQQHPHQW��3RXU�DWWHLQGUH�FHV�REMHFWLIV��GHV�SODQV�G¶DFWLRQ�j�FRXUW��PR\HQ�HW�ORQJ�
WHUPH�RQW�Gp¿QL�OHV�OLJQHV�IRUFHV�j�PHWWUH�HQ�°XYUH�

 Ȉ &RQVWUXLUH�XQ�ERXTXHW�pOHFWULTXH�RSWLPLVp�DXWRXU�GH�FKRL[�WHFKQRORJLTXHV�¿DEOHV�
HW�FRPSpWLWLIV��/H�FKDUERQ�SURSUH��pQHUJLH�OD�SOXV�GLVSRQLEOH�DYHF�OHV�SUL[�OHV�SOXV�

1.  CONTEXTE
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VWDEOHV�HW�SURGXLVDQW� OH�.:K� OH�PRLQV�FKHU��FRQVWLWXH� OH�VRFOH�GH� OD�SURGXFWLRQ�
GH�EDVH��/HV�RSWLRQV�SRXU� OH�JD]�QDWXUHO�� OH�QXFOpDLUH�HW� OD�FRPEXVWLRQ�GLUHFWH�
GHV� VFKLVWHV� ELWXPLQHX[� UHVWHQW� RXYHUWHV� HW� OHXU� UpDOLVDWLRQ� FRQGLWLRQQpH� SDU�
OHXU� DFFHVVLELOLWp� HW� OHXU� GLVSRQLELOLWp� GH� ORQJXH� GXUpH�� OHXU� IDLVDELOLWp� WHFKQLFR�
pFRQRPLTXH�HW�OHXU�FRPSpWLWLYLWp�

 Ȉ 'pYHORSSHU� OHV� pQHUJLHV� UHQRXYHODEOHV� GRQW� O¶H[SORLWDWLRQ� GX� SRWHQWLHO�
FRQVLGpUDEOH� SHUPHWWUD� DX� 0DURF� GH� FRXYULU� XQH� SDUW� VXEVWDQWLHOOH� GH� VHV�
EHVRLQV� HQ� pQHUJLH�� G¶DWWpQXHU� VD� GpSHQGDQFH� pQHUJpWLTXH� HW� GH� UpGXLUH� OHV�
pPLVVLRQV�GHV�JD]�j�HIIHW�GH�VHUUH�

 Ȉ (ULJHU�O¶HI¿FDFLWp�pQHUJpWLTXH�HQ�SULRULWp�QDWLRQDOH�FRPPH�PR\HQ�OH�SOXV�UDSLGH�
HW� OH�PRLQV� FR�WHX[� SRXU�PLHX[� XWLOLVHU� HW� pFRQRPLVHU� O¶pQHUJLH� HW� EDLVVHU� OD�
IDFWXUH�pQHUJpWLTXH�

 Ȉ 0RELOLVHU� OHV� UHVVRXUFHV� QDWLRQDOHV� IRVVLOHV� SDU� O¶LQWHQVL¿FDWLRQ� GH� O¶H[SORUDWLRQ�
SpWUROLqUH��OD�PLVH�HQ�YDOHXU�GHV�LPPHQVHV�JLVHPHQWV�GH�VFKLVWHV�ELWXPLQHX[�HW�
O¶H[WUDFWLRQ�G¶XUDQLXP�GHV�SKRVSKDWHV�

 Ȉ 6¶LQWpJUHU�GDQV�OH�V\VWqPH�pQHUJpWLTXH�UpJLRQDO�DIULFDLQ�HW�HXUR�PpGLWHUUDQpHQ�SRXU�
UHQIRUFHU�OD�VpFXULWp�pQHUJpWLTXH��DEDLVVHU�OHV�FR�WV�G¶DSSURYLVLRQQHPHQW��pODUJLU�OHV�
pFKDQJHV��GpYHORSSHU�OD�FRRSpUDWLRQ��OHV�WUDQVIHUWV�GH�WHFKQRORJLHV�HW�OD�VROLGDULWp�

/¶REMHFWLI� DQQRQFp� SDU� OH� *RXYHUQHPHQW� GX� 0DURF� HVW� GH� UpDOLVHU� GHV� pFRQRPLHV�
G¶pQHUJLH�SULPDLUH�FRPSULVHV�HQWUH�12 et 15% j�O¶KRUL]RQ�GH�2020��j�WUDYHUV�OD�PLVH�HQ�
PDUFKH�G¶XQ�3ODQ�G¶(I¿FDFLWp�(QHUJpWLTXH�GDQV�OHV�GLIIpUHQWV�VHFWHXUV�pFRQRPLTXHV��
4XDQW� DX� VHFWHXU� SDUWLFXOLHU� GX� %kWLPHQW�� OH� 0DURF� D� LQVWDXUp� XQ� FDGUH� OpJLVODWLI�
YRORQWDLUH�SRXU�DFFRPSDJQHU�VD�VWUDWpJLH�pQHUJpWLTXH��GRQW� OD�Loi 47-09 relative à 
O¶HI¿FDFLWp�pQHUJpWLTXH� 

/D� ORL�FDGUH� 47-09�� HQWUpH� HQ� YLJXHXU� HQ� QRYHPEUH� ������ HQJOREH� DXVVL� ELHQ� GHV�
REOLJDWLRQV� GDQV� OHV� SKDVHV� G¶DQDO\VH� GX� VLWH� j� FRQVWUXLUH� HW� GHV� REOLJDWLRQV� GDQV�
OD� SKDVH� GH� FRQFHSWLRQ� GX� EkWLPHQW�� /D� ORL� SUpYRLW� GHV� REOLJDWLRQV� WHOOHV� TXH�� OD�
SHUIRUPDQFH�pQHUJpWLTXH��O¶HI¿FDFLWp�pQHUJpWLTXH��GHV�pWXGHV�G¶LPSDFWV�pQHUJpWLTXHV��
GHV� DXGLWV� pQHUJpWLTXHV�� OH� FRQWU{OH� WHFKQLTXH� HW� GHV� LQFLWDWLRQV� HW� SpQDOLWpV�� /¶XQ�
GHV� JUDQGV� UpVXOWDWV� GH� FHWWH� ORL�� HVW� O¶DSSUREDWLRQ� GX�règlement thermique de 
construction au maroc (rtcm)�� DSSOLFDEOH�DX[�EkWLPHQWV�� HW� ¿[DQW� OHV� UqJOHV�GH�
SHUIRUPDQFH�pQHUJpWLTXH�GHV�FRQVWUXFWLRQV�

$�FHW�HIIHW��O¶$JHQFH�1DWLRQDOH�SRXU�OH�'pYHORSSHPHQW�GHV�(QHUJLHV�5HQRXYHODEOHV�
HW� GH� O¶(I¿FDFLWp� (QHUJpWLTXH� �$'(5((�� HW� VHV� SDUWHQDLUHV� GpYHORSSHQW� XQ�
3URJUDPPH� G¶(I¿FDFLWp� (QHUJpWLTXH� GDQV� OH� %kWLPHQW�� /H� SURJUDPPH�°XYUH�
SRXU� O¶LQWpJUDWLRQ� GHV� FRQVLGpUDWLRQV� pQHUJpWLTXHV� GDQV� OH� EkWLPHQW�� DX� VHLQ� GHV�
VHFWHXUV� FOpV� GH� OD� SROLWLTXH� GH� GpYHORSSHPHQW� �O¶KDELWDW�� OD� VDQWp�� O¶K{WHOOHULH� HW�
O¶pGXFDWLRQ�QDWLRQDOH��

'H� PrPH�� OH� VHFWHXU� GX� %kWLPHQW�� DXVVL� ELHQ� UpVLGHQWLHO� TXH� WHUWLDLUH�� FRQQDvW� XQH�
H[SDQVLRQ�PDMHXUH�DX�0DURF��¬�O¶KHXUH�DFWXHOOH��LO�\D�XQ�ERRP�H[WUDRUGLQDLUH�GH�O¶DFWLYLWp�
GH�FRQVWUXFWLRQ��V¶DWWHQGDQW�j�XQH�DXJPHQWDWLRQ�VLJQL¿FDWLYH�GX�SDUF�GH�ORJHPHQWV��EDVp�
VXU�OHV�SURJUDPPHV�GH�O¶(WDW�HQ�PDWLqUH�GH�FRQVWUXFWLRQ�j�FRXUW�HW�j�PR\HQ�WHUPH��DLQVL�
TXH�GDQV�OHV�SURMHFWLRQV�GH�OD�'LUHFWLRQ�GH�OD�6WDWLVWLTXH�GX�+DXW�&RPPLVVDULDW�DX�3ODQ�
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*UDSKH�����1RXYHDX�SDUF�FXPXOp�j�SDUWLU�GH��������6RXUFH��'6���0LQLVWqUH�GH�O¶+DELWDW�

(Q�RXWUH�� OD�SRSXODWLRQ�HVW�GH�SOXV�HQ�SOXV�H[LJHDQWH�VXU� OH�SODQ�TXDOLWp�PDLV�DXVVL�
VXU� OH� SODQ� FRQIRUW�� DXVVL� ELHQ� WKHUPLTXH� TX¶DFRXVWLTXH� GDQV� OHV� EkWLPHQWV�� &HWWH�
H[LJHQFH�GH�FRQIRUW�HVW�pWURLWHPHQW�DFFRPSDJQpH�SDU�XQH�KDXVVH�GH�FRQVRPPDWLRQ�
pQHUJpWLTXH�VXUWRXW�FHOOH�OLpH�DX�&KDXIIDJH�9HQWLODWLRQ�&OLPDWLVDWLRQ�

3DU� DLOOHXUV�� LO� D� pWp� GpPRQWUp� TXH� GHV� QLYHDX[� G¶LVRODWLRQ� WKHUPLTXH� DSSURSULpV�
SHUPHWWUDLHQW� G¶pFRQRPLVHU� SUqV� GH� ���� GH� OD� FRQVRPPDWLRQ� pQHUJpWLTXH� GHV�
EkWLPHQWV��/D�GLIIpUHQFH�GDQV�OHV�pFRQRPLHV�DX�QLYHDX�GHV�HQYHORSSHV�LVROpHV�HW�QRQ�
LVROpHV�HVW�VLJQL¿�FDWLYH��/¶REMHFWLI�GH�O¶LVRODWLRQ�WKHUPLTXH�HVW�GH�UpGXLUH�OD�GHPDQGH�
G¶pQHUJLH�SRXU�OH�FKDXIIDJH�HW�OD�FOLPDWLVDWLRQ�GDQV�OH�VHFWHXU�GHV�EkWLPHQWV�

&HOD� HVW� SRVVLEOH� ORUVTXH� O¶RQ� DJLW� HQ� DPRQW� GH� OD�PLVH� HQ�°XYUH� GHV� SURMHWV� GH�
FRQVWUXFWLRQ�GH�EkWLPHQWV�SXEOLFV��UpVLGHQWLHOV�HW�GX�VHFWHXU�WHUWLDLUH��QRWDPPHQW�ORUV�
GH�OD�FRQFHSWLRQ�HW�OD�FRQVWUXFWLRQ�

/H�QRXYHDX�SDUF�GH�ORJHPHQWV��TXL�VHUD�FRQVWUXLW�DX�FRXUV�GHV�YLQJW�SURFKDLQHV�DQQpHV��
HVW�HVWLPp�j�HQYLURQ�WURLV�PLOOLRQV�G¶XQLWpV�FRPPH�OH�PRQWUH�OH�JUDSKLTXH�FL�GHVVRXV�

)LJXUH�����/¶DSSURFKH�G¶pODERUDWLRQ�GX�5qJOHPHQW�7KHUPLTXH�GH�&RQVWUXFWLRQ�DX�0DURF�
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$� FHW� HIIHW�� O¶$'(5((�� HQ� FROODERUDWLRQ� DYHF� VHV� SDUWHQDLUHV� QDWLRQDX[� HW�
LQWHUQDWLRQDX[��pODERUH�XQ�*XLGH�7HFKQLTXH�VXU�O¶LVRODWLRQ�WKHUPLTXH�GX�%kWLPHQW�
au maroc.

&H�JXLGH�HVW�DGUHVVp�DX[�prescripteurs et professionnels�GX�VHFWHXU�GX�%kWLPHQW�
DX�0DURF��TXL�RQW�EHVRLQ�GH�FRQQDvWUH� OHV�VROXWLRQV�SRXU�DPpOLRUHU� OD�SHUIRUPDQFH�
pQHUJpWLTXH� GHV� EkWLPHQWV� HW� GH� SHUPHWWUH� OH� UHVSHFW� GX� QRXYHDX� règlement 
thermique de construction au maroc (rtcm).

/¶REMHFWLI�GH�FH�JXLGH�HVW�GH�GpFULUH�DYHF�SUpFLVLRQ�OHV�GLIIpUHQWHV�WHFKQLTXHV�GH�PLVH�
HQ�SODFH�GHV�PDWpULDX[�G¶LVRODWLRQ� WKHUPLTXH�GDQV� OH�EkWLPHQW�� SRXU� OHV�SURMHWV�GH�
FRQVWUXFWLRQ�HW�GH�UpKDELOLWDWLRQ�GDQV�OH�VHFWHXU�UpVLGHQWLHO�HW�WHUWLDLUH��HQ�UHVSHFWDQW�
OHV� H[LJHQFHV� GX�5qJOHPHQW� WKHUPLTXH� GH� FRQVWUXFWLRQ� GDQV� OHV� GLIIpUHQWHV� ]RQHV�
FOLPDWLTXHV�DX�0DURF��

,O�GpWDLOOH�G¶XQH�PDQLqUH�DSSURIRQGLH�OHV�GLIIpUHQWHV�VROXWLRQV�WHFKQLTXHV�VpOHFWLRQQpHV�
SRXU�XQH�PHLOOHXUH�LVRODWLRQ�WKHUPLTXH�GHV�GLIIpUHQWV�FRQVWLWXDQWV�GH�O¶HQYHORSSH�GX�
EkWLPHQW��HW�FH��FRQIRUPpPHQW�DX[�H[LJHQFHV�GX�5qJOHPHQW�7KHUPLTXH�GH�&RQVWUXFWLRQ�
DX�0DURF�57&0��DLQVL�TXH�O¶LPSDFW�HQ�WHUPHV�GH�UpGXFWLRQ�GH�&22��G¶LQYHVWLVVHPHQW�
HW�GH�FUpDWLRQ�G¶HPSORLV�

/¶REMHFWLI�SUHPLHU�GX�JXLGH�HVW�

 Ȉ 2ULHQWHU� HW� VHQVLELOLVHU� WRXWHV� OHV� SDUWLHV� SUHQDQWHV� GX� VHFWHXU� GX� EkWLPHQW��
QRWDPPHQW�OHV�DGPLQLVWUDWLRQV�HW�OHV�HQWUHSULVHV��DLQVL�TXH�OH�JUDQG�SXEOLF�SRXU�
DPpOLRUHU�OHXUV�FRQQDLVVDQFHV�HQ�PDWLqUH�GH�PLVH�HQ�°XYUH�VXU�OH�FKDQWLHU�GHV�
GLIIpUHQWHV� WHFKQLTXHV�GH� OD�PLVH�HQ�SODFH�GHV�PDWpULDX[�G¶LVRODWLRQ� ORUV�GH� OD�
FRQVWUXFWLRQ�G¶XQ�EkWLPHQW��

 Ȉ 0HWWUH�j�OD�GLVSRVLWLRQ�GHV�PDvWUHV�G¶RXYUDJH�HW�PDvWUHV�G¶°XYUH�OHV�LQIRUPDWLRQV�
HVVHQWLHOOHV� SRXU� PLHX[� VpOHFWLRQQHU� OHV� SURGXLWV� HW� PDWpULDX[� G¶LVRODWLRQ� TXL�
SHUPHWWURQW�GH�UHVSHFWHU�SOXV�DLVpPHQW�OH�5qJOHPHQW�57&0�
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2.  INTRODUCTION SUR L’EFFICACITÉ 
ÉNERGÉTIQUE DANS LE BÂTIMENT

$X�QLYHDX�PRQGLDO��OH�VHFWHXU�GX�EkWLPHQW�UHSUpVHQWH�j�OXL�VHXO�DXWRXU�GH������GH�OD�
FRQVRPPDWLRQ�G¶pQHUJLH�¿QDOH�HW�FRQWULEXH�j�KDXWHXU�G¶XQ�WLHUV�HQYLURQ�GHV�pPLVVLRQV�
GH�&2���FRPPH�OH�PRQWUH�OH�JUDSKH���

3DU�DLOOHXUV�� LO�HVW�HVWLPp�TXH�OH�SRWHQWLHO�G¶pFRQRPLHV�G¶pQHUJLH�GDQV�OH�VHFWHXU�GX�
EkWLPHQW�HVW�GH�O¶RUGUH�GH������HQ�JUDQGH�SDUWLH�YLD�GHV�PHVXUHV�pFRQRPLTXHPHQW�
UHQWDEOHV�VHORQ�OH�VFpQDULR�����G¶$,(�������&¶HVW�pJDOHPHQW�XQ�VHFWHXU�pPLQHPPHQW�
VWUDWpJLTXH� GX� IDLW� GH� OD� ORQJXH� GXUpH� GH� YLH� GHV� EkWLPHQWV� �� OHV� FRQVWUXFWLRQV�
G¶DXMRXUG¶KXL�FRQGLWLRQQHURQW�GXUDEOHPHQW�OHV�FRQVRPPDWLRQV�GH�GHPDLQ��(Q�HIIHW��XQ�
EkWLPHQW�ELHQ�SHQVp�GqV�VD�FRQFHSWLRQ�VHUD�WRXMRXUV�SOXV�SHUIRUPDQW�HW�PRLQV�FR�WHX[�
TX¶XQ�EkWLPHQW�UpQRYp�D�SRVWHULRUL��6L�OH�VHFWHXU�GH�OD�UpQRYDWLRQ�HVW�FUXFLDO�DX[�YXHV�
GX�SDUF�GH�ORJHPHQWV�H[LVWDQW��OD�FRQVWUXFWLRQ�QHXYH�VH�GRLW�G¶rWUH�H[HPSODLUH�

&H� SRWHQWLHO� SHXW� rWUH� DWWHLQW� j� WUDYHUV� O¶DJUpJDWLRQ� GH� O¶HIIHW� GH� SOXVLHXUV�PHVXUHV�
LQGLYLGXHOOHV��FRPPH�OH�PRQWUH�OH�JUDSKH����

*UDSKH� ���� &RQVRPPDWLRQ� G¶pQHUJLH� ¿QDOH� SDU� VHFWHXU� GDQV� OH� PRQGH� HQ� ������ �6RXUFH��
0RGHUQLVLQJ�%XLOGLQJ�(QHUJ\�&RGHV��,($�������

*UDSKH�����6WUXFWXUH�GX�SRWHQWLHO�G¶HI¿FDFLWp�pQHUJpWLTXH�GDQV�OD�UpJLRQ�GH�OD�PpGLWHUUDQpH�
GX�VXG�VXU�OD�SpULRGH������������
6RXUFH��(WXGH�UpJLRQDOH�VXU�O¶HI¿FDFLWp�pQHUJpWLTXH�GDQV�OH�EkWLPHQW��3ODQ�%OHX��$��0RXUWDGD������

���

������

���

���
��
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1RWRQV�TXH�OD�PHVXUH�GH�O¶DPpOLRUDWLRQ�GHV�SHUIRUPDQFHV�WKHUPLTXHV�GH�O¶HQYHORSSH�GHV�
EkWLPHQWV��FRXYUH�j�HOOH�VHXOH�����GH�FH�SRWHQWLHO��JUkFH�DX[�pFRQRPLHV�G¶pQHUJLH�TX¶HOOH�
LPSOLTXH�SRXU�OHV�EHVRLQV�GH�FKDXIIDJH�HW�GH�FOLPDWLVDWLRQ��,O�HQ�GpFRXOH�O¶LPSRUWDQFH�GHV�
PHVXUHV�UpJOHPHQWDLUHV�UHODWLYHV�DX[�SHUIRUPDQFHV�WKHUPLTXHV�GHV�EkWLPHQWV�

3RXU�OH�FDV�VSpFL¿�TXH�GX�0DURF��OD�FRQVRPPDWLRQ�pQHUJpWLTXH�VH�UpSDUWLH�GH�OD�IRUPH�
VXLYDQWH�

/¶pFRQRPLH�G¶pQHUJLH�HVW�OD�TXDQWLWp�G¶pQHUJLH�TXL�Q¶HVW�SOXV�XWLOLVpH�VXLWH�j�OD�PLVH�HQ�
°XYUH�GH�GLYHUVHV�PHVXUHV�GH�FRQWU{OH�GH�O¶pQHUJLH�GDQV�OHV�EkWLPHQWV��3RXU�pYLWHU�
FH�JDVSLOODJH�G¶pQHUJLH��O¶RQ�LPSRVH�OD�UqJOH�GHV�WURLV�5pGXFWLRQV�

 Ȉ 5pGXFWLRQ�GH�O¶pQHUJLH�QRQ�UHQRXYHODEOH�

 Ȉ 5pGXFWLRQ�GH�O¶LQHI¿�FDFLWp�GHV�V\VWqPHV�

 Ȉ 5pGXFWLRQ�GH�OD�GHPDQGH�

3RXU� UpGXLUH� OD� FRQVRPPDWLRQ� HQ� FOLPDWLVDWLRQ�� OD� PDQLqUH� OD� SOXV� HI¿�FDFH� HW�
pFRQRPLTXH�HVW�O¶DPpOLRUDWLRQ�GH�O¶HQYHORSSH�GX�EkWLPHQW��pWDQW�GRQQp�TXH�F¶HVW�DX�
WUDYHUV�GH�FHWWH�HQYHORSSH��R��VH�SURGXLVHQW�OHV�SOXV�JUDQGHV�SHUWHV�G¶pQHUJLH��

(Q�JpQpUDO��HW�VHORQ�OD�FOLPDWRORJLH�HW�OH�W\SH�GH�FRQVWUXFWLRQ��OHV�SHUWHV�WKHUPLTXHV�
OHV�SOXV�LPSRUWDQWHV�VRQW�FHOOHV�JpQpUpHV�SDU�OD�WRLWXUH��VXLYLHV�SDU�FHOOHV�GHV�PXUV�
HW�GHV�EDLHV�YLWUpHV��

/¶DPpOLRUDWLRQ� GHV� SHUIRUPDQFHV� WKHUPLTXHV� GH� O¶HQYHORSSH� FRQVWLWXH� O¶XQH� GHV�
SULQFLSDOHV� PHVXUHV� VWUXFWXUHOOHV� G¶HI¿�FDFLWp� pQHUJpWLTXH� GDQV� FH� VHFWHXU�� FRPSWH�
WHQXH�GH�OD�GXUpH�GH�VRQ�LPSDFW�GDQV�OH�WHPSV��&H�W\SH�GH�PHVXUHV�HVW�G¶DXWDQW�SOXV�
LPSRUWDQW�TXH�OH�0DURF�FRQQDLVVH�DXMRXUG¶KXL�XQ�GpYHORSSHPHQW�VDQV�SUpFpGHQW�GX�
PDUFKp�GH�OD�FRQVWUXFWLRQ�

/H�5qJOHPHQW�7KHUPLTXH�GH�&RQVWUXFWLRQ�HVW� O¶XQ�GHV� LQVWUXPHQWV�PDMHXUV�SRXU�
OD�WUDQVIRUPDWLRQ�GX�PDUFKp�GH�OD�FRQVWUXFWLRQ��HQYHUV�XQ�PRGH�SOXV�HI¿�FDFH�HQ�
pQHUJLH��3RXU�FHV�UDLVRQV��OHV�GLVSRVLWLRQV�UpJOHPHQWDLUHV�PDURFDLQHV�VH�IRFDOLVHQW�
GDQV�XQ�SUHPLHU�WHPSV�VXU�OHV�SHUIRUPDQFHV�GH�O¶HQYHORSSH�GHV�EkWLPHQWV��PDLV�
VHURQW� pODUJLHV� GDQV� XQ� GHX[LqPH� WHPSV� j� G¶DXWUHV� FRPSRVDQWHV� LPSRUWDQWHV��
WHOOHV� TXH� OHV� pTXLSHPHQWV� pQHUJpWLTXHV�� OD� JHVWLRQ� GHV� VHUYLFHV� G¶pQHUJLH��
O¶DPpQDJHPHQW�XUEDLQ��HWF�

*UDSKH�����6WUXFWXUH�GH�OD�FRQVRPPDWLRQ�SDU�VHFWHXU��6RXUFH��$'(5((
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3.1 PROGRAMME D’EFFICACITÉ 
ÉNERGÉTIQUE DANS LE BÂTIMENT  
&RPPH� PHQWLRQQp� DXSDUDYDQW�� O¶$'(5((� D� ODQFp� OH� 3URJUDPPH� G¶(I¿FDFLWp�
(QHUJpWLTXH� GDQV� OH� VHFWHXU� GX� %kWLPHQW� DX� 0DURF�� (Q� WHUPHV� G¶pFRQRPLH�
G¶pQHUJLH�� FH� SURJUDPPH� SUpYRLW� XQH� pFRQRPLH� G¶pQHUJLH� ¿QDOH� G¶HQYLURQ� 1,22 
mtep j� O¶KRUL]RQ�2020� �3ODQ�G¶$FWLRQV�(I¿FDFLWp�eQHUJpWLTXH�GDQV� OH�VHFWHXU�GX�
%kWLPHQW�DX�0DURF��$'(5((��

&H�SURJUDPPH�D�SRXU�REMHFWLIV�PDMHXUV�

 Ȉ /¶RSWLPLVDWLRQ� GH� OD� FRQVRPPDWLRQ� G¶pQHUJLH� GDQV� OHV� VHFWHXUV� FLEOHV��
JUkFH�j�O¶DSSOLFDWLRQ�G¶XQ�5qJOHPHQW�7KHUPLTXH�GH�&RQVWUXFWLRQ�DX�0DURF�

 Ȉ /¶DPpOLRUDWLRQ� GH� OD� TXDOLWp� GX� VHUYLFH� HW� GX� FRQIRUW� GHV� XVDJHUV� GDQV� OHV�
VHFWHXUV�FLEOHV�

 Ȉ /H� UHQIRUFHPHQW� HW� OD� SpUHQQLVDWLRQ� GHV� FDGUHV� LQVWLWXWLRQQHO� HW� UpJOHPHQWDLUH�
UpJLVVDQW�OH�VHFWHXU�GH�O¶HI¿FDFLWp�pQHUJpWLTXH�HW�GHV�pQHUJLHV�UHQRXYHODEOHV�GDQV�
OH�EkWLPHQW�

 Ȉ /H�GpYHORSSHPHQW�GH�PpWLHUV�QRXYHDX[�HW�G¶XQ�QRXYHDX�FUpQHDX�pFRQRPLTXH�
�LQGXVWULH�GH�PDWpULDX[�G¶LVRODWLRQ��GRXEOH�YLWUDJH��pTXLSHPHQW�j�KDXWH�SHUIRUPDQFH�
pQHUJpWLTXH��ODPSHV�pFRQRPLTXHV�«����

3.2 RÈGLEMENT THERMIQUE DE 
CONSTRUCTION AU MAROC (RTCM)
'DQV� OH� FDGUH� GH� OD�PLVH� HQ�°XYUH� GH� OD� loi 47-09�� OH�0LQLVWqUH� GH� O¶(QHUJLH��
GHV�0LQHV��GH� O¶(DX�HW�GH� O¶(QYLURQQHPHQW�HQ�SDUWHQDULDW�DYHF� OH�0LQLVWqUH�GH�
O¶+DELWDW�GH�O¶8UEDQLVPH�HW�GH�OD�3ROLWLTXH�GH�OD�YLOOH��HW�O¶$JHQFH�1DWLRQDOH�SRXU�
OH� 'pYHORSSHPHQW� GHV� (QHUJLHV� 5HQRXYHODEOHV� HW� GH� O¶(IILFDFLWp� (QHUJpWLTXH�
RQW� pODERUp� OH� SURMHW� GH� GpFUHW� DSSURXYDQW� OH� règlement thermique de 
construction au maroc (rtcm)��DSSOLFDEOH�DX[�EkWLPHQWV��IL[DQW�OHV�UqJOHV�GH�
SHUIRUPDQFH� pQHUJpWLTXH� GHV� FRQVWUXFWLRQV� HW� LQVWLWXDQW� OH� &RPLWp� QDWLRQDO� GH�
O¶HIILFDFLWp�pQHUJpWLTXH�

&H� 5qJOHPHQW� °XYUH� SRXU� O¶LQWpJUDWLRQ� GHV� FRQVLGpUDWLRQV� pQHUJpWLTXHV� GDQV� OH�
EkWLPHQW�� DX� VHLQ� GHV� VHFWHXUV� FOpV� GH� OD� SROLWLTXH� GH� GpYHORSSHPHQW�� ,O� FRQFHUQH�
DXVVL�ELHQ� OH�YROHW�SDVVLI�GX�EkWLPHQW� �ELRFOLPDWLTXH��HQYHORSSH��RULHQWDWLRQ«���TXH�
OH� YROHW� DFWLI� �&9&�� (&6�� pFODLUDJH�� FKDXIIDJH�� FOLPDWLVDWLRQ«�� GDQV� OHV� VHFWHXUV�

3.  CADRE RÉGLEMENTAIRE 
ET NORMATIF EN MATIÈRE 
D’EFFICACITÉ ÉNERGÉTIQUE  
AU MAROC
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UpVLGHQWLHO�HW�WHUWLDLUH��DYHF�SRXU�REMHFWLIV�PDMHXUV�

/H� 5qJOHPHQW� 7KHUPLTXH� GH� &RQVWUXFWLRQ� Gp¿�QLW� OHV� VSpFL¿�FDWLRQV� WHFKQLTXHV�
PLQLPDOHV� GHV� SHUIRUPDQFHV� WKHUPLTXHV� GHV� EkWLPHQWV� j� UHVSHFWHU�� DXVVL� ELHQ�
GDQV� OH� VHFWHXU� UpVLGHQWLHO� TXH� GDQV� OH� VHFWHXU� WHUWLDLUH�� HQ� YXH� G¶REWHQLU� OHV�
UpVXOWDWV�VXLYDQWV�

 Ȉ 5pGXLUH�OHV�EHVRLQV�HQ�FOLPDWLVDWLRQ��FKDXIIDJH�HW�UHIURLGLVVHPHQW���

 Ȉ $PpOLRUHU�OH�FRQIRUW�WKHUPLTXH�

 Ȉ 2SWLPLVHU� OD� FRQFHSWLRQ� GH� O¶HQYHORSSH� GX� EkWLPHQW�� LQGpSHQGDPPHQW� GHV�
LQVWDOODWLRQV�pQHUJpWLTXHV�GX�EkWLPHQW��

 Ȉ ,QFLWHU� OHV�DUFKLWHFWHV�HW� OHV�PDvWUHV�G¶RXYUDJH�j� O¶XWLOLVDWLRQ�GH�O¶DSSURFKH�GH�OD�
SHUIRUPDQFH�WKHUPLTXH�GDQV�OD�FRQFHSWLRQ�GH�O¶HQYHORSSH�GX�EkWLPHQW�

 Ȉ 6RXWHQLU� OD� UpDOLVDWLRQ� GH� GLDJQRVWLFV� HW� DXGLWV� pQHUJpWLTXHV� GHV� EkWLPHQWV�
H[LVWDQWV��HQ�pWDEOLVVDQW�GHV�QLYHDX[�GH�UpIpUHQFH�VRXKDLWpV�HW�HQ�IRXUQLVVDQW�GHV�
ORJLFLHOV�TXL�SHUPHWWHQW�OD�VLPXODWLRQ�GHV�VROXWLRQV�DOWHUQDWLYHV�

/H� 5qJOHPHQW� 7KHUPLTXH� V¶DSSOLTXH� j� O¶HQVHPEOH� GHV� FRQVWUXFWLRQV� QHXYHV�� /HV�
EkWLPHQWV�H[LVWDQWV�VRQW�pYDOXpV�j�WUDYHUV�GHV�DXGLWV�pQHUJpWLTXHV�SRXU�XQH�PLVH�HQ�
°XYUH�SRVWpULHXUH�GHV�PHVXUHV�DSSURSULpHV� LGHQWL¿�pHV��HQ�YXH�GH� OHV�DGDSWHU�j� OD�
QRXYHOOH�5pJOHPHQWDWLRQ�

/D�PpWKRGRORJLH� VXLYLH� SRXU� O¶pODERUDWLRQ� GX�57&0� UpSRQG� j� XQ� SURFHVVXV� LWpUDWLI�
DYHF�O¶LQWHUYHQWLRQ�GHV�SULQFLSDX[�DFWHXUV�GX�VHFWHXU�GX�EkWLPHQW��(OOH�HVW�HIIHFWXpH�
HQ�VL[�JUDQGHV�SKDVHV��

 Ȉ 3UpSDUDWLRQ�GHV�GRQQpHV�HW�K\SRWKqVHV�GH�EDVH��
 Ȉ =RQDJH�FOLPDWLTXH��
 Ȉ 6LPXODWLRQV�WKHUPLTXH�HW�DQDO\VH�GHV�SDUDPqWUHV��
 Ȉ (YROXWLRQ�GH�O¶LPSDFW�VRFLR�pFRQRPLTXH��
 Ȉ &RQFHUWDWLRQ�DYHF�OHV�GLIIpUHQWHV�LQVWLWXWLRQV�FRQFHUQpHV��
 Ȉ 0LVH�HQ�°XYUH�GH�OD�UpJOHPHQWDWLRQ�

Zonage climatique

6XU�OD�EDVH�GHV�GRQQpHV�FOLPDWLTXHV�FXPXOpHV�HW�HQUHJLVWUpHV��DLQVL�TXH�OHV�EHVRLQV�
GH�FKDXIIDJH�HW�GH�UHIURLGLVVHPHQW�DQQXHOV�GDQV�RQ]H�YLOOHV�FOpV��OH�]RQDJH�FOLPDWLTXH�
GX�0DURF�D�pWp�HIIHFWXp��VHORQ� OH�FULWqUH�GX�QRPEUH�GH�GHJUpV�MRXUV�HQ�KLYHU�HW�GH�
GHJUpV�MRXUV�HQ�pWp��YRLU�Gp¿�QLWLRQ�GDQV�O¶DQQH[H������

/H� WHUULWRLUH�D�pWp�GLYLVp�HQ�VL[�]RQHV�FOLPDWLTXHV�KRPRJqQHV��HQ�UHVSHFWDQW� OHV�
OLPLWHV�DGPLQLVWUDWLYHV��/D�FDUWH�FL�GHVVRXV�PRQWUH�OHV�]RQHV�FOLPDWLTXHV�DGRSWpHV�
SDU�OH�5qJOHPHQW�7KHUPLTXH�GH�&RQVWUXFWLRQ�DX�0DURF�
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)LJXUH�����=RQDJH�FOLPDWLTXH�GX�0DURF��6RXUFH���$'(5((

ZoNaGe cLimatiQue Du maroc aDaPté 
aux  BeSoiNS Du rÈGLemeNt 
tHermiQue De coNStructioN
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Prescriptions techniques

/HV�VSpFL¿FDWLRQV�WHFKQLTXHV�PLQLPDOHV�VRQW�H[SULPpHV��SRXU�FKDTXH�]RQH�FOLPDWLTXH�
HW�W\SH�GH�EkWLPHQW��GH�GHX[�PDQLqUHV��D��XQH�DSSURFKH�JOREDOH�GLWH�SHUIRUPDQFLHOOH��
E��XQH�DSSURFKH�VLPSOL¿pH�GLWH�SUHVFULSWLYH�

a)  L’approche performancielle� �EDVpH� VXU� OD� SHUIRUPDQFH�� FRQVLVWH� j� Gp¿QLU� HW� j�
¿[HU�OHV�VSpFL¿FDWLRQV�WHFKQLTXHV�PLQLPDOHV�FRPPH�FRQGLWLRQV�GH�OD�SHUIRUPDQFH�
WKHUPLTXH�GX�EkWLPHQW��pYDOXpHV�VRXV�IRUPHV�GH�EHVRLQV�HQ�pQHUJLH�GX�EkWLPHQW��
OLpHV�DX�FRQIRUW�WKHUPLTXH��&HV�EHVRLQV�HQ�pQHUJLH�DXVVL�ELHQ�SRXU�OH�FKDXIIDJH�TXH�
SRXU�OH�UHIURLGLVVHPHQW�HW�LQGpSHQGDPPHQW�GX�W\SH�GX�V\VWqPH�&9&�XWLOLVp��/HVGLWV�
EHVRLQV�FRUUHVSRQGHQW�j�OD�VRPPH�DQQXHOOH�GH�OD�GHPDQGH�WKHUPLTXH�GX�EkWLPHQW�
j�VHV�LQVWDOODWLRQV��SRXU�UpSRQGUH�DX[�EHVRLQV�GH�FRQIRUW�GH�VHV�KDELWDQWV�

/H�WDEOHDX���SUpVHQWH�OHV�VSpFL¿FDWLRQV�WHFKQLTXHV�PLQLPDOHV�GH�OD�SHUIRUPDQFH�WKHUPLTXH�
GHV�EkWLPHQWV��WHOOHV�TXH�Gp¿QLHV�GDQV�OH�5qJOHPHQW�7KHUPLTXH�GH�&RQVWUXFWLRQ��HW�TXL�
GRLYHQW�rWUH�FRXYHUWHV�ORUV�GH�O¶XWLOLVDWLRQ�GH�O¶DSSURFKH�SHUIRUPDQFLHOOH�

=RQHV� 
FOLPDWLTXHV

%HVRLQV�VSpFL¿TXHV�WKHUPLTXHV�DQQXHOV�PD[LPDX[�GH�FKDXIIDJH�HW�
GH�FOLPDWLVDWLRQ�GHV�EkWLPHQWV�DX�0DURF�HQ�N:K�P2�DQ

5pVLGHQWLHOV (QVHLJQHPHQW 6DQWp 7RXULVPH $XWUH���

Z1 40 44 72 48 45

Z2 46 50 73 52 49

Z3 48 61 68 66 49

Z4 64 80 47 34 35

Z5 61 65 92 88 56

Z6 65 67 93 88 58

���$XWUH�� WRXV� OHV� DXWUHV� W\SHV� GHV� EkWLPHQWV� WHOV� TXH�� EXUHDX[�� FRPPHUFHV�� DGPLQLVWUDWLRQ��
VHUYLFHV�HW�DXWUHV�EkWLPHQWV�SXEOLFV�

7DEOHDX�����%HVRLQV�VSpFL¿TXHV�WKHUPLTXHV�DQQXHOV�PD[LPDX[�GH�FKDXIIDJH�HW�GH�FOLPDWLVDWLRQ�
GHV�EkWLPHQWV�DX�0DURF�

b)  L’approche prescriptive� FRQVLVWH�j�Gp¿QLU� OHV�VSpFL¿FDWLRQV� OLPLWHV�DFFHSWDEOHV�
HQ�WHUPHV�GH�FDUDFWpULVWLTXHV�WKHUPLTXHV�GH�O¶HQYHORSSH�GX�EkWLPHQW�HW�HQ�IRQFWLRQ�
GX� W\SH�GH�EkWLPHQW��GH� OD�]RQH�FOLPDWLTXH�HW�GX�7DX[�*OREDO�GHV�%DLHV�9LWUpHV�
�7*%9��GHV�HVSDFHV�FKDXIIpV�RX�UHIURLGLV��&HV�VSpFL¿FDWLRQV�WHFKQLTXHV�SHXYHQW�
rWUH�FDOFXOpHV�DYHF�OHV�ORJLFLHOV�VLPSOL¿pV�DJUppV�SDU�O¶$'(5((�

/HV� VSpFL¿FDWLRQV� WHFKQLTXHV� OLPLWHV� GHV� FDUDFWpULVWLTXHV� WKHUPLTXHV� GH�
O¶HQYHORSSH�GHV�EkWLPHQWV�UpVLGHQWLHOV��VHORQ�O¶DSSURFKH�SHUVSHFWLYH�GX�5qJOHPHQW�
7KHUPLTXH�GH�&RQVWUXFWLRQ�DX�0DURF��57&0���VRQW�UHFXHLOOLHV�GDQV�OH�WDEOHDX����
HQ�DQQH[H�����

/HV�VSpFL¿FDWLRQV�WHFKQLTXHV�OLPLWHV�GHV�FDUDFWpULVWLTXHV�WKHUPLTXHV�GH�O¶HQYHORSSH�
GHV�EkWLPHQWV�GDQV�OH�VHFWHXU�WHUWLDLUH��VHORQ�O¶DSSURFKH�SHUVSHFWLYH�GX�57&0��VRQW�
UHFXHLOOLHV�GDQV�OH�WDEOHDX����HQ�DQQH[H�����
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4.1. CONCEPTION ARCHITECTURALE
/¶DUFKLWHFWXUH�PDURFDLQH�HVW�VpGXLVDQWH�HW�DXVVL�YDULpH�TXH�OH�SD\VDJH�GX�SD\V�
OXL�PrPH��6D� ORQJXH�KLVWRLUH��DLQVL�TXH� OHV� LQIOXHQFHV� UHOLJLHXVHV�HW�FXOWXUHOOHV�
RQW� IDoRQQp� OH� SD\V� HW� VHV� VW\OHV� DUFKLWHFWXUDX[�� /�DUFKLWHFWXUH� GX� 0DURF� D�
pWp� GpFULWH� FRPPH� XQ� YpULWDEOH� PpODQJH� H[RWLTXH�� PDMHVWXHX[�� pFOHFWLTXH��
FRQWHPSRUDLQ�HW�WUDGLWLRQQHO�

(OOH�VH�GLVWLQJXH�SDU�GHV�PRWLIV�JpRPpWULTXHV�HW�GHV�FRXOHXUV�YLYHV��QRWDPPHQW�GDQV�
OHV�FDUUHDX[�DSSHOpV�]HOOLJH��(Q�HIIHW��O¶DUFKLWHFWXUH�HVW�UDI¿�QpH�HW�WUqV�RUQHPHQWDOH�HQ�
FDUDFWpULVDQW�HQ�SUHPLHU�O¶DUW�GX�0DURF��/H�PRQGH�GHV�DUWV�DSSRUWH�VD�FRQWULEXWLRQ�j�OD�
FRQQDLVVDQFH�GH�O¶KLVWRLUH�DUWLVWLTXH�PDURFDLQH��

/D�FRQVWUXFWLRQ�GHV�5\DGV�HVW�EDVpH�VXU� OHV�SULQFLSHV�G¶XQH�PDLVRQ�WUDGLWLRQQHOOH�
TXL�FRQMXJXH�O¶DUFKLWHFWXUH�ORFDOH��OHV�FRQGLWLRQV�FOLPDWLTXHV��OH�VLWH�GH�FRQVWUXFWLRQ�
HW� OHV� PDWpULDX[� QDWXUHOV�� *UkFH� j� FHWWH� FRQFHSWLRQ� ELRFOLPDWLTXH�� O¶RQ� UpDOLVH�
G¶LPSRUWDQWHV�pFRQRPLHV�G¶pQHUJLH�HW�RQ�EpQp¿�FLH�G¶XQ�FHUWDLQ�FRQIRUW�FOLPDWLTXH�HQ�
KLYHU��FRPPH�HQ�pWp�

)LJXUH�����%kWLPHQW�j�0DUUDNHFK�

4.  CARACTÉRISATION 
ÉNERGÉTIQUE DU SECTEUR 
DU BÂTIMENT AU MAROC



16

4.2. LES MATÉRIAUX DE CONSTRUCTION AU MAROC
$X� 0DURF�� LO� VH� SURGXLW� XQH� JUDQGH� TXDQWLWp� GH� PDWpULDX[� GH� FRQVWUXFWLRQ� HW� OD�
SURGXFWLRQ�QDWLRQDOH�HVW�HQ�PHVXUH�GH�VDWLVIDLUH�OHV�����GHV�EHVRLQV�GX�SD\V��VHORQ�
OD�)pGpUDWLRQ�GHV�,QGXVWULHV�GH�0DWpULDX[�GH�&RQVWUXFWLRQ��),0&��������

/D� FRQVWUXFWLRQ� HVW� SULQFLSDOHPHQW� EDVpH� VXU� GHV� PDWpULDX[� VWUXFWXUDQWV� j� EDVH�
GH�FLPHQW�HW�GH�EpWRQ� �%����%����%�����EpWRQ�FHOOXODLUH��SDUSDLQJV� �DJJORPpUpV�GH�
EpWRQ���PRUWLHU��SOkWUH��OD�FKDX[��OD�SLHUUH�QDWXUHOOH��OHV�JUpV��OHV�FDUUHDX[�FpUDPLTXHV�
HW�OH�]HOOLJH�WUDGLWLRQQHO�

/HV� EULTXHV� URXJHV� FUHXVHV� VRQW� LGpDOHV� HQ� UHYrWHPHQW� PXUDO� HW� HQ� PDoRQQHULH�
SRUWHXVH��(OOHV�H[LVWHQW�HQ�SOXVLHXUV�FDWpJRULHV�

)LJXUH�����%ULTXHV�URXJHV�HQ�WHUUH�FXLWH

/H�EORF�FUHX[��DXVVL�DSSHOp�³SDUSDLQJ�EpWRQ�FUHX[´���[��[���HVW�LGpDO�SRXU�OD�FRQVWUXFWLRQ�
GHV�PXUV�SRUWHXUV��IDoDGH�HW�LQWpULHXU���PXUV�GH�FO{WXUH��JDUDJH���

*pQpUDOHPHQW�� OD� VWUXFWXUH� GHV� EkWLPHQWV� DX� 0DURF�� QRWDPPHQW� HQ� WHUWLDLUH� HW�
ORJHPHQW�FROOHFWLI��HVW�FRQVWLWXpH��

 Ȉ G¶XQH�RVVDWXUH�SRWHDX[�HW�SRXWUHV�RX�SRUWLTXH�HQ�EpWRQ�DUPp��

 Ȉ G¶XQH�HQYHORSSH�H[WpULHXUH��VHORQ�OH�W\SH�GH�EkWLPHQW��HQ�PXUV�VLPSOHV�HQ�EULTXHV�
URXJHV�FUHX[��RX�PXUV�GRXEOHV�DYHF�ODPH�G¶DLU��RX�GH�PXUV�VLPSOHV�HQ�SDUSDLQJV��
/HV�WRLWXUHV��TXDQW�j�HOOHV��VH�FRPSRVHQW�G¶XQ�V\VWqPH�GH�SODQFKHUV�j�KRXUGLV�HQ�
EpWRQ�JUDQXOp�RX�GH�GDOOHV�SOHLQHV�HQ�EpWRQ�DUPp�

)LJXUH�����'DOOH�HQ�EpWRQ

)LJXUH�����%ORF�FUHX[��³SDUSDLQJ�EpWRQ�FUHX[���[��[��´

)LJXUH�����&KDQWLHU�GH�FRQVWUXFWLRQ��'DOOH�SRUWHXVH�
HQ�EpWRQ��O¶pWDJH�VXSpULHXU�HQ�SKDVH�GH�FRIIUDJH���
2Q�SHXW�REVHUYHU��OHV�DUPDWXUHV�PpWDOOLTXHV�SRXU�
OD�VWUXFWXUH�GH�O¶pWDJH�VXSpULHXU��
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)LJXUH�����3URMHW�GH�FRQVWUXFWLRQ�HQ�FKDQWLHU

4.3. LES MATÉRIAUX D´ISOLATION
8Q�LVRODQW�WKHUPLTXH��VHORQ�OD�1)�3���������HVW�XQ�SURGXLW�TXL�UpGXLW�SDU�VD�SUpVHQFH��
OHV�pFKDQJHV�WKHUPLTXHV�j�WUDYHUV�OD�SDURL�VXU�RX�GDQV�ODTXHOOH�LO�HVW�SODFp��8Q�SURGXLW�
LVRODQW� WKHUPLTXH�HVW� FDUDFWpULVp�SDU�VD� UpVLVWDQFH� WKHUPLTXH�H[SULPpH�HQ�Pð�.�:�
HW�SDU�VD�FRQGXFWLYLWp�WKHUPLTXH��H[SULPpH�HQ�:�P2�.��3DU�FRQYHQWLRQ��RQ�FRQVLGqUH�
TX¶XQ� SURGXLW�� GHVWLQp� DX� EkWLPHQW�� SHXW� rWUH� Gp¿�QL� FRPPH� LVRODQW� WKHUPLTXH� VL� OH�
UDSSRUW�GH�VRQ�pSDLVVHXU�j�VD�UpVLVWDQFH�WKHUPLTXH��RX�GDQV� OH�FDV�GH�SURGXLWV�HQ�
YUDF��GH�O¶pSDLVVHXU�PLVH�HQ�°XYUH�j�VD�UpVLVWDQFH�WKHUPLTXH��HVW�DX�SOXV�pJDO�j�������
:�P��.�HW�VL�VD�UpVLVWDQFH�WKHUPLTXH�HVW�DX�PRLQV�pJDOH�j�����Pð�.�:��

'DQV�OH�SDVVp��O¶XWLOLVDWLRQ�GHV�PDWpULDX[�G¶LVRODWLRQ�DX�0DURF�D�pWp�SOXW{W�OLPLWpH��pWDQW�
GRQQp� O¶DEVHQFH�G¶XQ�FDGUH�UpJOHPHQWDLUH�TXL�REOLJH� OD�PLVH�HQ�°XYUH�GHV�DFWLRQV�
DSSURSULpHV� HQ�PDWLqUH� G¶HI¿�FDFLWp� pQHUJpWLTXH� GDQV� OHV� EkWLPHQWV�� /HV�PDWpULDX[�
XWLOLVpV�QH�GLIIqUHQW�SDV�VLJQL¿�FDWLYHPHQW�GH�FHX[�TXH�O¶RQ�WURXYH�VXU�OHV�GHX[�ULYHV�GH�
OD�0pGLWHUUDQpH��ODLQH�PLQpUDOH��GH�URFKH�HW�GH�YHUUH��PRXVVHV�HQ�SRO\XUpWKDQH�RX�HQ�
SRO\VW\UqQH��HWF��

4.4 LES DIFFÉRENTS MODES DE 
CONSTRUCTION AU MAROC
/D�W\SRORJLH�GX�EkWLPHQW�PDURFDLQH�HVW�FHQWUpH�VXU�OH�GpYHORSSHPHQW�GHV�GHX[�VHFWHXUV��
OH� UpVLGHQWLHO� HW� OH� WHUWLDLUH�� TXRLTXH�� VDQV� VRXV�HVWLPHU� OH� VHFWHXU� LQGXVWULHO� �XVLQHV��
FHQWUHV� ORJLVWLTXHV�� HWF��� HW� OH� VHFWHXU� GH� O¶DJULFXOWXUH� �pWDEOHV�� KDQJDUV�� FKDPEUHV�
IULJRUL¿�TXHV���TXL�FRQVWLWXHQW�XQ�IDFWHXU�LPSRUWDQW�SRXU�OH�GpYHORSSHPHQW�GX�SD\V��

/HV�PRGqOHV�GH�FRQVWUXFWLRQ�HQ�WHUPHV�GH�W\SRORJLH�GX�EkWLPHQW��PDLQWLHQQHQW�FH�TXL�
HVW� WUDGLWLRQQHO� DX�0DURF�� TXL� V¶DGDSWH� VL� ELHQ� j� JUDQGH� YLWHVVH�j� XQH� WHQGDQFH�TXL�
YLVH�j�FRQMXJXHU�OHV�WHFKQRORJLHV�PRGHUQHV�GH�FRQVWUXFWLRQ�GHV�SD\V�OHV�SOXV�DYDQFpV��
DYHF�OHV�KDELWXGHV�WUDGLWLRQQHOOHV�W\SLTXHV�GH�O¶DUFKLWHFWXUH�PDURFDLQH��/H�UpVXOWDW�¿�QDO�
FKHUFKH�XQ�FRQIRUW�RSWLPDO�GHV�XVDJHUV��WRXW�HQ�UHVSHFWDQW�OH�SDWULPRLQH�FXOWXUHO��

/H�VHFWHXU�UpVLGHQWLHO�PDURFDLQ�HVW�JpQpUDOHPHQW�FRPSRVp�GH�VL[�W\SHV�GH�EkWLPHQWV��

 Ȉ /D�YLOOD��FRQVWUXFWLRQ�LVROpH��JpQpUDOHPHQW�FRPSRVpH�DX�SOXV�GH���pWDJHV�HW�GRWpH�
G¶XQ�MDUGLQ�

 Ȉ /¶DSSDUWHPHQW�HQ�LPPHXEOH��LQGLYLGXDOLVp��LO�VH�WURXYH�GDQV�XQ�PrPH�pWDJH�DYHF�
GHX[��WURLV�RX�SOXV�G¶DSSDUWHPHQWV��
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 Ȉ /D� PDLVRQ� PDURFDLQH� WUDGLWLRQQHOOH�� VH� WURXYH� HQ� JpQpUDO� GDQV� OHV� DQFLHQQHV�
PpGLQDV�� HOOH� SUpVHQWH� XQH� FRXU� FHQWUDOH� �SDWLR�� j� O¶LQWpULHXU� TX¶HQWRXUHQW� GHV�
FKDPEUHV�G¶KDELWDWLRQ�

 Ȉ /D�PDLVRQ�PDURFDLQH�PRGHUQH��&RQVWUXFWLRQ�G¶XQH�VWUXFWXUH�LQGLYLGXDOLVpH�j�XQ�
RX�SOXVLHXUV�pWDJHV��

 Ȉ /D� FRQVWUXFWLRQ� VRPPDLUH� RX� ELGRQYLOOH�� &¶HVW� XQH� FRQVWUXFWLRQ� WUqV� VRPPDLUH�
GDQV� OHV� ELGRQYLOOHV�� EDUDTXHV� «� IDLWH� DYHF� GHV� PDWpULDX[� GH� UpFXSpUDWLRQ��
DJJORPpUp��SLHUUH�VqFKH«

 Ȉ /¶KDELWDW� UXUDO�� *pQpUDOHPHQW� LQWpJUp� GDQV� OH� SpULPqWUH� XUEDLQ�� LO� JDUGH� GHV�
FDUDFWpULVWLTXHV�R��O¶DFWLYLWp�DJULFROH�HVW�GRPLQDQWH�

/D�)pGpUDWLRQ�1DWLRQDOH�GHV�3URPRWHXUV�,PPRELOLHUV�HW� OH�0LQLVWqUH�GH�O¶+DELWDW��GH�
O¶8UEDQLVPH�HW�GH� O¶$PpQDJHPHQW�GH� O¶(VSDFH��RQW�SURFpGp�j�Gp¿QLU�XQH� WUDPH�GH�
FDWpJRULVDWLRQ�UHSRVDQW�VXU�XQH�PDWULFH�GH�SDUDPqWUHV�HW�GH�FULWqUHV�GH�FODVVL¿FDWLRQ��
,O�V¶DJLW�G¶XQ�UpIpUHQWLHO�WHFKQLTXH�TXL�SRUWH�VXU�WRXV�OHV�DVSHFWV�TXDOLWDWLIV�HW�OHV�QRUPHV�
VSpFL¿TXHV�j�FKDTXH�FDWpJRULH�GH�ORJHPHQW��

/HV�GLIIpUHQWV�VWDQGLQJV�GHV�ORJHPHQWV�VHUDLHQW�Gp¿QLV�SDU�GHV�FULWqUHV�UpJOHPHQWDLUHV�
ELHQ�SUpFLV��8Q�ORJHPHQW�VHUD�FODVVp�j��

 Ȉ )DLEOH�YDOHXU�LPPRELOLqUH�WRWDOH��9,7���

 Ȉ 6RFLDO�

 Ȉ eFRQRPLTXH�

 Ȉ 0R\HQ�VWDQGLQJ�

 Ȉ +DXW�VWDQGLQJ��

6XU�OD�EDVH�GH���FULWqUHV��j�VDYRLU��

 Ȉ /¶HQYLURQQHPHQW�GX�ORJHPHQW��OH�TXDUWLHU��

 Ȉ /D�VpFXULWp�

 Ȉ /D�TXDOLWp�GHV�FRQVWUXFWLRQV��

 Ȉ /HV�JDUDQWLHV�HW�DVVXUDQFHV�GHV�RXYUDJHV��

3RXU�FKDTXH�FULWqUH��OH�ORJHPHQW�VHUD�QRWp�VHORQ�XQH�JULOOH�SUppWDEOLH�HW�OH�VFRUH�WRWDO�
Gp¿QLUD�GDQV�TXHOOH�FDWpJRULH�LO�VHUD�FODVVp�

'HUQLqUHPHQW�� OH�0DURF�D� IDLW�XQ�pQRUPH�HIIRUW�SRXU� OD�FRQVWUXFWLRQ�GHV� ORJHPHQWV�
pFRQRPLTXHV�� GDQV� OH� FDGUH� GH� OD� OXWWH� FRQWUH� OH� ORJHPHQW� LQVDOXEUH�� ,O� V¶DJLW� GH�
ORJHPHQWV� PR\HQ� VWDQGLQJ�� RX� ORJHPHQWV� VRFLDX[� ������� P2�ORJHPHQW��� GRQW� OH�
GpYHORSSHPHQW�HVW�UHQIRUFp�SDU�FHUWDLQV�SURJUDPPHV�JRXYHUQHPHQWDX[��96%������

&DWpJRULH�GX�
ORJHPHQW 9,7 6RFLDO (FRQRPLTXH�HW�

0R\HQ�VWDQGLQJ
+DXW�

6WDQGLQJ

&R�W�DSSUR[LPDWLI�j�
O¶DFTXLVLWLRQ��'+� 140’000 150’000 ���¶����j�����¶��� 3OXV�GH�

600’000

7DEOHDX������&ODVVHPHQW�GHV�FDWpJRULHV�GHV�ORJHPHQWV�SDU�SUL[
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/D�W\SRORJLH�GH�FRQVWUXFWLRQ��HQ�JpQpUDO��HVW�DVVH]�VLPLODLUH�GDQV�OHV�GLIIpUHQWV�W\SHV�
GH�EkWLPHQWV�

 Ȉ /HV� PXUV� H[WpULHXUV� j� GRXEOH� FORLVRQ�� VRQW� JpQpUDOHPHQW� FRPSRVpV� �GHSXLV�
O¶H[WpULHXU�YHUV�O¶LQWpULHXU��GH�

 ƕ XQ�HQGXLW�H[WpULHXU�HQ�PRUWLHU�EkWDUG���FLPHQW�HW�VDEOH�
 ƕ GHV�EULTXHV�H[WpULHXUHV�FpUDPLTXHV�j���WURXV�������FP�G¶pSDLVVHXU��
 ƕ GH�O¶DLU��
 ƕ GHV�EULTXHV�LQWpULHXUHV�j���WURXV����RX�����FP�G¶pSDLVVHXU��
 ƕ XQ�HQGXLW�LQWpULHXU�

 Ȉ 2Q�SHXW�DXVVL�DYRLU�XQ�PXU�H[WpULHXU�VLPSOH�HQ�DJJORPpUpV�GH�JUDQXODWV� �SOXV�
FRQQXV�VRXV�OH�QRP�G¶DJJOR��

 Ȉ 3RXU� OHV� EkWLPHQWV� GX� VHFWHXU� WHUWLDLUH�� DX� FRXUV� GHV� GHUQLqUHV� DQQpHV�� LO� \D�
HX� XQ� JUDQG� QRPEUH� GH� EkWLPHQWV� XWLOLVDQW� OH� FRQFHSW� GH� IDoDGH� YHQWLOpH�
/D�IDoDGH�YHQWLOpH�HVW�XQ�V\VWqPH�GH�FRQVWUXFWLRQ�GH�UHYrWHPHQW�H[WpULHXU�FRQVWLWXp�
SDU�XQH�SDURL�LQWpULHXUH��XQH�FRXFKH�LVRODQWH��HW�XQH�SDURL�H[WpULHXUH�QRQ�pWDQFKH��
&H�W\SH�GH�IDoDGH�SHUPHW�JpQpUDOHPHQW�GHV�¿�QLWLRQV�GXUDEOHV�HW�GH�KDXWH�TXDOLWp��
HW�RIIUH�GH�ERQQHV�SUHVWDWLRQV�WKHUPLTXHV��7RXWHIRLV��HOOH�SUpVHQWH�XQ�FR�W�pOHYp�

)LJXUH������%kWLPHQW�UpVLGHQWLHO�FROOHFWLI�0R\HQ�6WDQGLQJ��6RXUFH��$'(5((�

)LJXUH������3URMHW�GH�ORJHPHQW�VRFLDO��6RXUFH��*URXSH�$O�2PUDQH�

/H�VHFWHXU�GX�ORJHPHQW�KDXW�VWDQGLQJ�HVW�HQWUDLQ�GH�VH�GpYHORSSHU�OXL�DXVVL�GH�PDQLqUH�
VDWLVIDLVDQWH��JpQpUDOHPHQW�JUkFH�j�O¶LQWpUrW�FURLVVDQW�GHV�LQYHVWLVVHPHQWV�pWUDQJHUV�
GDQV�OH�PDUFKp�LPPRELOLHU�PDURFDLQ��

)LJXUH������$SSDUWHPHQWV�+DXW�6WDQGLQJ�
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/H� VHFWHXU� WHUWLDLUH�� FRQQDvW� pJDOHPHQW� XQ� LPSRUWDQW� GpYHORSSHPHQW�� DYHF� GHV�
LQYHVWLVVHPHQWV�SXEOLFV�FRPPH�SULYpV��TXL�SHUPHWWUD�XQH�DPpOLRUDWLRQ�FRQVLGpUDEOH�
GHV�LQIUDVWUXFWXUHV�PDURFDLQHV�

&HWWH�DFWLYLWp�HVW�FHQWUpH�GDQV� OHV� W\SHV�GH�EkWLPHQWV�VXLYDQWV��HQ� IRQFWLRQ�GH� OHXU�
XWLOLVDWLRQ�

1. Hôpitaux

)LJXUH�������+{SLWDO�,EQ�6LQD�j�5DEDW�

����%kWLPHQWV�GX�VHFWHXU�GH�O¶HQVHLJQHPHQW���pFROHV�HW�FHQWUHV�XQLYHUVLWDLUHV

)LJXUH������(FROH�+((&�j�5DEDW�

3. centres administratifs et bureaux

)LJXUH������3DUF�7HFKQRORJLTXH�7HFKQRSROLV�j�5DEDW�

4. Hôtels et équipements touristiques

)LJXUH������+{WHO�j�0DUUDNHFK�

4.5. NORMES LIÉES A L’EFFICACITÉ 
ÉNERGÉTIQUE
$X�0DURF�� LO� H[LVWH� XQ� ODUJH�pYHQWDLO� GH�QRUPHV� UHODWLYHV�j� O¶HI¿�FDFLWp� pQHUJpWLTXH��
FRPPH�PHQWLRQQp�j�O¶DQQH[H�����
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5.1. BENCHMARK DU SECTEUR AU NIVEAU 
DES PAYS DU BASSIN MÉDITERRANÉEN
&RPSWH� WHQX� GHV� HQMHX[� pQHUJpWLTXHV� TXH� FRXYUH� OH� VHFWHXU� GHV� EkWLPHQWV� GDQV�
OHV� SD\V� HQ� GpYHORSSHPHQW� HW� WRXW� SDUWLFXOLqUHPHQW� GDQV� OHV� SD\V� GX� VXG� GH� OD�
PpGLWHUUDQpH��OD�SOXSDUW�GH�FHV�GHUQLHUV�RQW�DGRSWp�GHV�PHVXUHV�G¶RUGUH�UpJOHPHQWDLUH�
RX�QRUPDWLI�SRXU�O¶(I¿�FDFLWp�(QHUJpWLTXH�((�GDQV�OHV�EkWLPHQWV��FRPPH�OH�PRQWUH�OH�
WDEOHDX�VXLYDQW�

3D\V� (WDW�GH�OD�UpJOHPHQWDWLRQ

-RUGDQLH
1RUPH�G¶LVRODWLRQ�WKHUPLTXH�HQ�����
&RGH�G¶((�GDQV�OHV�EkWLPHQWV�REOLJDWRLUH��HQ�FRXUV�G¶DGRSWLRQ�

/LEDQ 1RUPH�G¶LVRODWLRQ�WKHUPLTXH�HQ�������UpYLVpH�HQ�����

6\ULH &RGH�G¶((�GDQV�OHV�EkWLPHQWV�REOLJDWRLUH�HQ�����

7XUTXLH
1RUPH�G¶LVRODWLRQ�WKHUPLTXH�HQ�����
1RUPH�REOLJDWRLUH

$OJpULH
'RFXPHQW�7HFKQLTXH�5pJOHPHQWDLUH��'75��HQ�����
2EOLJDWRLUH�GHSXLV�����

7XQLVLH
5pJOHPHQWDWLRQ�WKHUPLTXH�REOLJDWRLUH�SRXU�EXUHDX[�HQ�����
5pJOHPHQWDWLRQ�WKHUPLTXH�REOLJDWRLUH�SRXU�UpVLGHQWLHO�FROOHFWLI�HQ�����

(J\SWH
1RUPH�G¶LVRODWLRQ�WKHUPLTXH�REOLJDWRLUH�HQ�����
&RGH�G¶((�GDQV�OHV�EkWLPHQWV�SRXU�UpVLGHQWLHO�REOLJDWRLUH�HQ�����
&RGH�G¶((�GDQV�OHV�EkWLPHQWV�SRXU�WHUWLDLUH�YRORQWDLUH�HQ�����

7DEOHDX�����5pJOHPHQWDWLRQ�7KHUPLTXH��VRXUFH��$'(5((�

7RXWHIRLV�� GDQV� OD� UpDOLWp�� OH� QLYHDX� G¶RSpUDWLRQQDOLWp� GH� FHV� PHVXUHV� GLIIqUH�
VHQVLEOHPHQW�G¶XQ�SD\V�j�XQ�DXWUH��/HV�GHX[�SD\V�R�� OD� UpJOHPHQWDWLRQ� WKHUPLTXH�
HVW� UHODWLYHPHQW� ELHQ� DSSOLTXpH� VRQW� OD� 7XUTXLH� HW� OD� 7XQLVLH�� (Q� HIIHW�� GDQV� FHV�
GHX[� SD\V�� OD� UpJOHPHQWDWLRQ� D� pWp� pODERUpH� VHORQ� XQ� SURFHVVXV� JOREDO� EDVp� VXU�
XQH� ODUJH� FRQFHUWDWLRQ� DYHF� O¶HQVHPEOH� GHV� SDUWLHV� SUHQDQWHV� HW� DVVRFLpHV� j� GHV�
SURJUDPPHV� G¶DFFRPSDJQHPHQW� HW� UHQIRUFHPHQW� GHV� FDSDFLWpV� GHV� FRQFHSWHXUV��
GHV�RSpUDWHXUV�HW�GHV�IRXUQLVVHXUV�GHV�PDWpULDX[�G¶LVRODWLRQ��'H�PDQLqUH�JpQpUDOH��
OH�UHWRXU�G¶H[SpULHQFHV�GH�FHV�SD\V�PRQWUH� O¶LPSRUWDQFH�GH�OD�TXDOLWp�GX�SURFHVVXV�
G¶pODERUDWLRQ�GH�OD�UpJOHPHQWDWLRQ�FRPPH�XQ�IDFWHXU�FOp�GH�VRQ�DSSOLFDELOLWp�HIIHFWLYH�

5.  TECHNIQUES D’ISOLATION5.  TECHNIQUES D’ISOLATION
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$YHF�OH�SUpVHQW�SURFHVVXV�ODQFp�DX�0DURF��OH�SD\V�HVW�VXU�OH�FKHPLQ�GH�FRPEOHU�OH�
UHWDUG�SDU�UDSSRUW�DX[�DXWUHV�SD\V�D\DQW�PLV�HQ�°XYUH�GHV�UpJOHPHQWDWLRQV�WKHUPLTXHV�
GHV�EkWLPHQWV�REOLJDWRLUHV�

/D�VLWXDWLRQ�GDQV�OD�ULYH�QRUG�GH�OD�0pGLWHUUDQpH�HVW�GLIIpUHQWH��pWDQW�GRQQp�TXH�WRXV�OHV�
SD\V��O¶(VSDJQH��OD�)UDQFH��O¶,WDOLH�RX�OD�*UqFH���DSSDUWLHQQHQW�j�O¶8QLRQ�(XURSpHQQH�HW�
VRQW�HQJDJpV�j�FRQYHUJHU�YHUV�XQH�UpJOHPHQWDWLRQ�G¶HI¿FDFLWp�pQHUJpWLTXH�FRPPXQH�
j�O¶KRUL]RQ�GH������

$�FHWWH�GDWH�� OHV�EkWLPHQWV�GH� O¶(XURSH�GX�6XG��GHYURQW�rWUH�DGDSWpV�j� OD�1RUPH�
GHV�%kWLPHQWV�j�FRQVRPPDWLRQ�(QHUJpWLTXH�TXDVL�1XOOH��1=(%���GRQW�OD�GHPDQGH�
pQHUJpWLTXH�DQQXHOOH�VRLW�LQIpULHXUH�j����N:K�P2DQ��&HOD�LPSOLTXHUD�OH�UHFRXUV�DX[�
VROXWLRQV�G¶LVRODWLRQ�GH�O¶HQYHORSSH�RSDTXH�GX�EkWLPHQW��TXL�PXOWLSOLHQW�SDU�WURLV�RX�
TXDWUH�OHV�pSDLVVHXUV�PR\HQQHV�UpJOHPHQWDLUHV�DFWXHOOHV�GH�O¶LVRODQW��GDQV�OD�]RQH�
GH�OD�0pGLWHUUDQpH�GX�6XG�

'H�PrPH�� OHV� EDLHV� YLWUpHV� HW� IHQrWUHV� VHURQW� FRQFHUQpHV� SDU� O¶XWLOLVDWLRQ� GHV� YHUUHV�
UpÀpFKLVVDQWV�GDQV�OHV�IHQrWUHV�j�WULSOH�YLWUDJH��DYHF�OHV�SURWHFWLRQV�VRODLUHV�DSSURSULpHV��

5.2. LES MATÉRIAUX ISOLANTS 
$X�0DURF��FHUWDLQV�PDWpULDX[� LVRODQWV�VRQW�SURGXLWV� ORFDOHPHQW��FRPPH�SDU�H[HPSOH�� OH�
SRO\VW\UqQH�H[SDQVp��(36��HW�OH�OLqJH�DJJORPpUp��SURGXLW�QDWXUHO�HW�DERQGDQW�GDQV�OH�SD\V��

(Q� RXWUH�� G¶DXWUHV� PDWpULDX[� VRQW� WUDGLWLRQQHOOHPHQW� XWLOLVpV�� TXL� QH� SHXYHQW� rWUH�
FRQVLGpUpV�FRPPH�LVRODQWV�WKHUPLTXHV�VHORQ�OD�QRUPH�1)�3���������pWDQW�GRQQp�TXH�
OHXU�FRQGXFWLYLWp�WKHUPLTXH�Ȝ�HVW�VXSpULHXUH�j�������:�P.��3DUPL�FHV�PDWpULDX[��RQ�
WURXYH�OH�EpWRQ�FHOOXODLUH���OHV�EpWRQV�DOOpJpV�DYHF�GX�SRO\VW\UqQH�RX�DYHF�GHV�ELOOHV�GH�
YHUUH���OHV�EpWRQV�GH�SHUOLWH��GH�YHUPLFXOLWH�RX�G¶DUJLOH�H[SDQVpH���DLQVL�TXH�OHV�EULTXHV�
G¶DGREH�IDEULTXpHV�j�SDUWLU�GH�OD�WHUUH�H[WUDLWH�GDQV�OD�UpJLRQ�QRUG�GX�0DURF�

/¶RULJLQH� GHV� PDWpULDX[� LVRODQWV� HVW� HVVHQWLHOOHPHQW� HXURSpHQQH� j� O¶H[FHSWLRQ� GH�
TXHOTXHV�XQV�GH�IDEULFDWLRQ�ORFDOH��FRPPH�F¶HVW�OH�FDV�GH�OD�PRXVVH�HQ�SRO\VW\UqQH�
H[SDQVp��(36��RX�HQ�OLqJH�DJJORPpUp��QDWXUHO�HW�DERQGDQW�GDQV�OH�SD\V��

5.2.1. Les différents types d’isolants existants sur le marché 
national et étranger (notamment en bassin méditerranéen) 

6XU�OH�PDUFKp��LO�H[LVWH�SRWHQWLHOOHPHQW�XQH�ODUJH�JDPPH�GH�SURGXLWV�LVRODQWV��WHOV�TXH�OD�
PRXVVH�GH�SRO\VW\UqQH�H[SDQVp��(36���OD�PRXVVH�GH�SRO\XUpWKDQH���SRO\LVRF\DQXUDWH�
�385�3,5��� OD� PRXVVH� GH� SRO\VW\UqQH� H[WUXGp� �;36��� OD� ODLQH� PLQpUDOH� �0:��� OD�
YHUPLFXOLWH��HWF���

7RXWHIRLV��LO�H[LVWH�GHV�DOWHUQDWLYHV�YHUWHV�RX�pFR��PDLV�OD�PDWXULWp�GH�PDUFKp�GH�FHV�
SURGXLWV�OLPLWH�OHXU�XVDJH��&HV�SURGXLWV�VRQW��HQ�JpQpUDO�GHV�VRXUFHV�ELR�RX�UHF\FOpHV��
WHOV�TXH�OD�¿EUH�GH�FKDQYUH��OH�OLqJH�H[SDQVp��OD�RXDWH�GH�FHOOXORVH��OD�¿EUH�GH�OLQ��OD�
ODLQH�GH�PRXWRQ��HWF���

&L�DSUqV��XQH�FODVVL¿FDWLRQ�GHV�PDWpULDX[�LVRODQWV�XWLOLVpV��VHORQ�O¶RULJLQH�GH�OD�PDWLqUH�
SUHPLqUH�XWLOLVpH�
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7\SHV�G¶LVRODQWV�WKHUPLTXHV�SDU�UHVVRXUFH�XWLOLVpH�

2UJDQLTXH�6\QWKpWLTXH 0LQpUDOH 2UJDQLTXH�
QDWXUHOOH��9pJpWDOH 5HF\FOpH

3RO\VW\UqQH�H[SDQVp /DLQH�GH�YHUUH /LqJH�DJJORPpUp 2XDWH�GH�
FHOOXORVH

3RO\VW\UqQH�H[WUXGp /DLQH�GH�URFKH )LEUH�GH�ERLV )LEUH�GH�
SRO\HVWHU�

3RO\XUpWKDQH 9HUPLFXOLWH )LEUH�GH�FKDQYUH

3RO\LVRF\DQXUDWH 3HUOLWH )LEUH�GH�OLQ�

0RXVVH�SKpQROLTXH 9HUUH�FHOOXODLUH /DLQH�GH�PRXWRQ

3RO\SURS\OqQH�H[SDQVp

0RXVVH�GH�SRO\pWK\OqQH

0RXVVH�pODVWRPqUH

7DEOHDX�����&ODVVL¿FDWLRQ�GHV�W\SHV�G¶LVRODQWV�SDU�UHVVRXUFH

&H�FKDSLWUH�GpFULW��SOXV�HQ�GpWDLO��OHV�FDUDFWpULVWLTXHV�GHV�PDWpULDX[�LVRODQWV�OHV�SOXV�
XWLOLVpV�GDQV�OD�]RQH�PpGLWHUUDQpHQQH��FRPPH�SDU�H[HPSOH�OD�PRXVVH�GH�SRO\VW\UqQH�
H[SDQVp��(36���OD�PRXVVH�GH�SRO\XUpWKDQH�SRO\LVRF\DQXUDWH��385�3,5���OD�PRXVVH�
GH�SRO\VW\UqQH�H[WUXGp��;36��HW�OD�ODLQH�PLQpUDOH��0:��

)LJXUH������3URGXLW�GH�ODLQH�PLQpUDOH

/HV� ,VRODQWV�HQ�/DLQHV�0LQpUDOHV�VRQW� �GHV�SURGXLWV�REWHQXV�SDU�XQ�HQWUHODFHPHQW�
GHV��¿ODPHQWV�GH�PDWpULDX[�HQ�SLHUUH��IRUPDQW�DLQVL�XQ�IHXWUH�TXL�PDLQWLHQW�O¶DLU�HQ�pWDW�
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LPPRELOH��*UkFH�j�OHXU�VWUXFWXUH�HQFKHYrWUpH��OHV�ODLQHV�PLQpUDOHV�VRQW�GHV�PDWpULDX[�
SRUHX[�TXL�HPSULVRQQHQW�GH�O¶DLU��FH�TXL�OHXU�GRQQH�FHWWH�FDUDFWpULVWLTXH�LVRODQWH��2Q�\�
GLVWLQJXH�GHX[�JUDQGHV�IDPLOOHV��OD�ODLQH�GH�YHUUH�HW�OD�ODLQH�GH�URFKH��REWHQXHV�SDU�OD�
IRQWH�GX�VDEOH�RX�GHV�URFKHV�EDVDOWLTXHV��UHVSHFWLYHPHQW�

/H�3RO\VW\UqQH�([SDQVp��(36��HVW�XQ�PDWpULDX�SODVWLTXH�FHOOXODLUH�HW�ULJLGH�IDEULTXp�j�
SDUWLU�GX�PRXODJH�GHV�ELOOHV�SUp�H[SDQVpHV��HQ�XWLOLVDQW�GX�JD]�SHQWDQH��GX�SRO\VW\UqQH�
H[SDQVLEOH�RX�XQ�FRSRO\PqUH�GH�FHOXL�FL��TXL�SUpVHQWH�XQH�VWUXFWXUH�FHOOXODLUH�IHUPpH�
HW�UHPSOLH�G¶DLU�

/H�3RO\VW\UqQH�([WUXGp��;36��HVW�XQH�PRXVVH�ULJLGH��LVRODQWH��j�FDUDFWqUH�WKHUPRSODVWLTXH�HW�
GH�VWUXFWXUH�FHOOXODLUH�IHUPpH��IRUPpH�GDQV�XQ�SURFpGp�G¶H[WUXVLRQ�HQ�XWLOLVDQW�GHV�SRO\PqUHV�
VW\UpQLTXHV��GHV�DGGLWLIV�FRORUDQWV��G¶DJHQWV�QXFOpDQWV�HW�GHV�SURGXLWV�GH�JRQÀHPHQW�

/H� 3RO\XUpWKDQH�� 3RO\LVRF\DQXUDWH� �385�3,5��� VRXV� IRUPH� GH� SDQQHDX[� ULJLGHV�
UHYrWXV�VXU�XQH�RX�GHX[�IDFHV�G¶XQ�¿OP�V\QWKpWLTXH��HVW�IDEULTXp�JUkFH�DX�PpODQJH�HW�
OD�UpDFWLRQ�FKLPLTXH�GH�GHX[�FRPSRVDQWV�SULQFLSDX[��LVRF\DQDWH�HW�SRO\RO��WRXW�HQ�\�
DMRXWDQW�FHUWDLQV�DJHQWV�DGGLWLIV�HW�SURGXLWV�GH�JRQÀHPHQW�

(Q�SOXV�GHV�PDWpULDX[�PHQWLRQQpV��LO�H[LVWH�G¶DXWUHV�PDWpULDX[�LVRODQWV�WHOV�TXH�O¶DUJLOH�
H[SDQVpH��OH�OLqJH��OD�ODLQH�GH�ERLV��OD�SHUOLWH�H[SDQVpH��OD�YHUPLFXOLWH�H[IROLpH�RX�HQFRUH�
OD� ODLQH�GH�FKDQYUH��TXL�VRQW�XWLOLVpV�FRPPH�VROXWLRQV�SRXU�FHUWDLQHV�DSSOLFDWLRQV�SOXV�
VSpFL¿TXHV��&HUWDLQV�G¶HQWUH�HX[�VHURQW�WUDLWpV�GDQV�G¶DXWUHV�FKDSLWUHV�GH�FH�JXLGH��/HV�
¿FKHV�V\QWKpWLTXHV�GHV�SULQFLSDX[�LVRODQWV�VRQW�SUpVHQWpHV�HQ�DQQH[H�����

/¶LVRODWLRQ�WKHUPLTXH�HVW�XQ�YROHW�LPSRUWDQW�GDQV�O¶HI¿FDFLWp�pQHUJpWLTXH�GHV�EkWLPHQWV��
(OOH� SHUPHW� GH� UpGXLUH� OHV� FR�WV� pQHUJpWLTXHV� WRXW� HQ�DPpOLRUDQW� OHV� FRQGLWLRQV�GH�
FRQIRUW��/HV�DYDQWDJHV�G¶XQH�ERQQH�LVRODWLRQ�WKHUPLTXH�VRQW��

 Ȉ /D�UpGXFWLRQ�GHV�FR�WV�GH�OD�IDFWXUH�pQHUJpWLTXH�GH�O¶XVDJHU�HW�GX�SD\V���(Q�HIIHW��
DYHF�XQH�LVRODWLRQ�DGpTXDWH��OHV�SHUWHV�WKHUPLTXHV�GDQV�OH�EkWLPHQW�VRQW�UpGXLWHV��
HW�SDU�FRQVpTXHQW� OHV�FR�WV�JpQpUpV�SDU� OH�FKDXIIDJH�HW� FOLPDWLVDWLRQ� �KLYHU�pWp��
VRQW�UpGXLWV��FH�TXL�QRXV�SHUPHW�DLQVL�GH�UpDOLVHU�GHV�pFRQRPLHV�G¶DUJHQW�VXU�QRWUH�
IDFWXUH�G¶pQHUJLH�HW��GH�PDQLqUH�JOREDOH��GH�UpGXLUH�OD�FRQVRPPDWLRQ�GX�SD\V�

 Ȉ /¶DPpOLRUDWLRQ� GX� UHQGHPHQW� GHV� LQVWDOODWLRQV� WKHUPLTXHV� HQ� pYLWDQW� OHV� SHUWHV�
pQHUJpWLTXHV��JUkFH�j�O¶LVRODWLRQ�GHV�UpVHDX[�GH�GLVWULEXWLRQ�GH�FKDOHXU�IURLG�

 Ȉ /¶DPpOLRUDWLRQ�GX�FRQIRUW�WKHUPLTXH�HW�GX�ELHQ�rWUH�SRXU�O¶XVDJHU��/H�FRQIRUW�WKHUPLTXH�
HVW�Gp¿QL�FRPPH�XQ�pWDW�GH�VDWLVIDFWLRQ�YLV�j�YLV�GH�O¶HQYLURQQHPHQW�WKHUPLTXH��8Q�
EkWLPHQW� WKHUPLTXHPHQW� LVROp�FRQWULEXH�DX�ELHQ�rWUH�GH� O¶XVDJHU��HQ�PDLQWHQDQW� OD�
WHPSpUDWXUH�GH�FRQIRUW�j�O¶LQWpULHXU�GX�EkWLPHQW��DXVVL�ELHQ�HQ�pWp�TX¶HQ�KLYHUV�

 Ȉ /D�UpGXFWLRQ�GHV�pPLVVLRQV�GHV�JD]�j�HIIHW�GH�VHUUH��HQ�SDUWLFXOLHU�OH�&22����/HV�FKDXGLqUHV�
j�JD]��j�¿RXO�RX�DX�FKDUERQ�pPHWWHQW�GHV�JD]�GH�FRPEXVWLRQ��&22�HW�DXWUHV���,O�HQ�HVW�
GH�PrPH�SRXU�OD�SURGXFWLRQ�HQ�DPRQW�GH�O¶pOHFWULFLWp�GDQV�OHV�FHQWUDOHV��TXL�SURYRTXH�
GHV�pPLVVLRQV�GH�&22��8Q�EkWLPHQW�ELHQ�LVROp�WKHUPLTXHPHQW��FRQWULEXH�j�OD�UpGXFWLRQ�
GH�OD�FRQVRPPDWLRQ�pQHUJpWLTXH�GHV�V\VWqPHV�GH�FKDXIIDJH�HW�GH�FOLPDWLVDWLRQ�HW��SDU�
FRQVpTXHQW��j�OD�UpGXFWLRQ�GHV�pPLVVLRQV�GHV�JD]�j�HIIHW�GH�VHUUH��

 Ȉ /¶pOLPLQDWLRQ� GHV� FRQGHQVDWLRQV� G¶HDX�� HQ� pOLPLQDQW� O¶KXPLGLWp� LQWpULHXUH��
UHVSRQVDEOH�GH�O¶DSSDULWLRQ�GH�OD�PRLVLVVXUH
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 Ȉ /¶DPpOLRUDWLRQ��GH�O¶pWDQFKpLWp�DFRXVWLTXH�GX�EkWLPHQW�

 Ȉ /D�UHYDORULVDWLRQ�GX�EkWLPHQW��HQ�DPpOLRUDQW�VHV�SHUIRUPDQFHV�pQHUJpWLTXHV�

5.2.2. Propriétés physiques des matériaux isolants
conductivité thermique des isolants (eN 12667)

/HV� LVRODQWV� WKHUPLTXHV� UpGXLVHQW� ©� IRUWHPHQW� ª� OH�&RHI¿�FLHQW� GH� 7UDQVPLVVLRQ�
thermique (valeur u) DX� WUDYHUV� OD� VXUIDFH� GH� O¶HQYHORSSH� GX� EkWLPHQW�� 2X�
LQYHUVHPHQW�� FH� TXL� UHYLHQW� j� GLUH�� DXJPHQWHU� DXWDQW� TXH� SRVVLEOH� OD�résistance 
thermique (r) de l’enveloppe.  

/H� FRHI¿�FLHQW� GH� WUDQVPLVVLRQ� WKHUPLTXH� 8�� H[SULPp� HQ� :��P2�.��� G¶XQH� SDURL�
FRUUHVSRQG�DX�WDX[�G¶pFRXOHPHQW�GH�FKDOHXU�HQ�UpJLPH�SHUPDQHQW�GLYLVp�SDU�PqWUH�
FDUUp� GH� VXUIDFH� HW� SDU� OD� GLIIpUHQFH� GH� WHPSpUDWXUH� HQWUH� OHV� HQYLURQQHPHQWV�
VLWXpV�GH�SDUW�HW�G¶DXWUH�GH�ODGLWH�SDURL��/D�5HVLVWDQFH�WKHUPLTXH�5��H[SULPpH�HQ�
�P2�.�:��� HVW� O¶LQYHUVH� GX� FRHI¿�FLHQW� GH� WUDQVPLVVLRQ� WKHUPLTXH�� �9RLU� GpWDLO� HQ�
DQQH[H�������*ORVVDLUH��

6L� O¶RQ�GLW�©�IRUWHPHQW�ª�F¶HVW�SDUFH�TX¶LO� IDXW�IDLUH�OD�GLIIpUHQFH�HQWUH�OHV�SUHVWDWLRQV�
WKHUPLTXHV� RIIHUWHV� SDU� XQ� LVRODQW� WKHUPLTXH� SURSUHPHQW� GLW�� HW� FHOOHV� RIIHUWHV� SDU�
WRXW� DXWUH�PDWpULDX� GH� FRQVWUXFWLRQ��/D� YDOHXU� TXL� Gp¿�QLW� FHV� SUHVWDWLRQV� HVW� OD�
FRQGXFWLYLWp�WKHUPLTXH��Ȝ��ODPEGD���(Q�UpVXPp��OHV�LVRODQWV�WKHUPLTXHV�SUpVHQWHQW�GH�
WUqV�IDLEOHV�YDOHXUV�GH�FRQGXFWLYLWp�HW�LVROHQW�WKHUPLTXHPHQW�GH�IDoRQ�SDUWLFXOLqUHPHQW�
©LQWHQVHª��FRPPH�OH�PRQWUH�OH�JUDSKH����DYHF�XQH�GLIIpUHQFH�G¶RUGUH�GH�JUDQGHXU�SDU�
UDSSRUW�DX[�DXWUHV�PDWpULDX[��

'HX[�FRORQQHV�VRQW�SUpVHQWpHV�SRXU�FKDTXH�JURXSH�GH�PDWpULDX[��UHSUpVHQWDQW�OHV�
YDOHXUV�PLQLPXP�HW�PD[LPXP�KDELWXHOV�GDQV�OD�JDPPH�GHV�FRQGXFWLYLWpV�W\SLTXHV�GH�
FKDTXH�JURXSH�

���%ULTXH� �����%pWRQ� ��������(QGXLW������7KHUPR���������%RLV��������%pWRQ�FHOO�����,VRODQWV
DUJLOH

*UDSKH� ���� *DPPHV� W\SLTXHV� GH� YDOHXUV� GH� Ȝ� GHV� GLYHUV� PDWpULDX[� GH� FRQVWUXFWLRQ
�6RXUFH��$VVRFLDWLRQ�,EpULTXH�GH�SRO\VW\UqQH�H[WUXGp�$,3(;�
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'DQV�OH�PDUFKp��OHV�YDOHXUV�GH�FRQGXFWLYLWp�WKHUPLTXH�VH�VLWXHQW�HQWUH����HW����P:�P��&�
�������HW������:�P��&���&RPPH�UqJOH�HPSLULTXH��YDOLGH�GDQV�OD�SOXSDUW�GHV�VROXWLRQV�GH�
FRQVWUXFWLRQ��QRXV�SRXYRQV�SUHQGUH���FP�VXSSOpPHQWDLUH�QpFHVVDLUH�G¶pSDLVVHXU�G¶LVRODQW�
WKHUPLTXH�SRXU�FKDTXH�GLIIpUHQFH�GH�FRQGXFWLYLWp�WKHUPLTXH�GH���j���P:�P�&��$XWUHPHQW�
GLW��FHV����P:�P�&�GH�GLIIpUHQFH�������� ���P:�P�&��SHXYHQW�UHSUpVHQWHU�XQH�GLIIpUHQFH�
G¶pSDLVVHXU�G¶HQYLURQ���j���FP��SRXU�REWHQLU�XQH�PrPH�SUHVWDWLRQ�WKHUPLTXH�

*UDSKH����*DPPHV�W\SLTXHV�GH�YDOHXUV�GH�Ȝ�GHV�GLYHUV�LVRODQWV�WKHUPLTXHV��6RXUFH��$,3(;�

3DU� FRQVpTXHQW�� DSUqV� FHWWH� FDUDFWpULVWLTXH� IRQGDPHQWDOH� G¶XQ� PDWpULDX� TXL� HVW� OD�
FRQGXFWLYLWp� WKHUPLTXH�� G¶DXWUHV� SURSULpWpV� GRLYHQW� rWUH� FRQVLGpUpHV� TXL�� VHORQ� OH� W\SH�
G¶DSSOLFDWLRQ��SHXYHQW�pJDOHPHQW�DYRLU�XQH�LPSRUWDQWH�LQÀ�XHQFH��GDQV�OHV�SHUIRUPDQFHV�
WKHUPLTXHV�GH�O¶LVRODWLRQ�DLQVL�TXH�GDQV�OD�PDQLqUH�GH�VD�PLVH�HQ�°XYUH�

,O� DUULYH� TXH� OHV� PRXVVHV� RUJDQLTXHV� FHOOXODLUHV� LVRODQWHV� UHWLHQQHQW�� GDQV� OHXU�
VWUXFWXUH��GH�O¶DLU�RX�G¶DXWUHV�JD]�j�IDLEOH�FRQGXFWLYLWp��3DU�FRQVpTXHQW��OH�WUDQVIHUW�GH�
FKDOHXU�j�WUDYHUV�FHOOHV�FL�� LPSOLTXH�OHV�WURLV�PpFDQLVPHV�FODVVLTXHV�GH�WUDQVIHUW�GH�
FKDOHXU��GH�OD�PDQLqUH�VXLYDQWH��

 Ȉ &RQYHFWLRQ��QpJOLJHDEOH��pWDQW�GRQQpH�OD�WDLOOH�PLQLPDOH�GHV�FHOOXOHV�TXL�IRUPHQW�
KDELWXHOOHPHQW�OHV�PRXVVHV��

 Ȉ /D�FRQGXFWLRQ�HVW� IDLEOH�TXDQG� LO�\�D�PRLQV�GH�PDWpULDX� �OH�SODVWLTXH�TXL� IRUPH� OD�
VWUXFWXUH�FHOOXODLUH��SRXU�WUDQVPHWWUH�OD�FKDOHXU��PDLV�HQ�PrPH�WHPSV��OH�UD\RQQHPHQW�
DXJPHQWH��HQ�UpGXLVDQW�OD�PDWLqUH�TXL�SHXW�O¶DEVRUEHU�

 Ȉ 3OXV�LO�\�D�GH�PDWpULDX��O¶HIIHW�LQYHUVH�VH�SURGXLW�pJDOHPHQW��FRQGXFWLRQ�H[FHVVLYH�HQ�
GpSLW�G¶XQ�UD\RQQHPHQW�IDLEOH���GH�VRUWH�TXH�OHV�GHX[�PpFDQLVPHV�VRQW�FRPSHQVpV�

/H�UpVXOWDW�SRXU�FH�W\SH�GH�SURGXLW��F¶HVW�TXH�O¶RQ�UHTXLHUW�XQH�FRQGXFWLYLWp�PLQLPDOH��
FRPPH�OH�PRQWUH�OH�JUDSKH����DYHF�GHX[�EUDQFKHV�DVFHQGDQWHV��DXVVL�ELHQ�SRXU�OHV�
IDLEOHV�GHQVLWpV��LQIpULHXUHV�j�TXHOTXHV����NJ�P3��TXH�SRXU�OHV�GHQVLWpV��pOHYpHV��HQ�
GHVVXV�GH�TXHOTXHV����NJ�P3��

(36�������������(36�������������(36�������������;36�����������;36�������������385�������������0:
���NJ�P3���������NJ�P3����������NJ�P3 �����DYHF�����������DYHF
������������������������������������������������������������+)&V����������&22
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*UDSKH�����9DOHXUV�GH�Ȝ�HQ�IRQFWLRQ�GH�OD�GHQVLWp�SRXU�OHV�PRXVVHV�LVRODQWHV�RUJDQLTXHV���6RXUFH��
$VVRFLDWLRQ�,EpULTXH�GH�SRO\VW\UqQH�H[WUXGp�$,3(;�

Propriétés de résistance à l’humidité

%LHQ� TXH� O¶HDX� Q¶HVW� SDV� XQ� PDWpULDX� GH� FRQVWUXFWLRQ� ©j� XWLOLVHUª� �(Q� GpSLW� GHV�
WRLWXUHV�©�FLWHUQHV�ª��R�� O¶RQ�H[SORLWH�VD�FDSDFLWp�FDORUL¿�TXH��LQHUWLH� WKHUPLTXH���HW�
QRQ�VRQ�IDLEOH�SRXYRLU�LVRODQW���WRXWHIRLV��HOOH�IDLW�SDUWLH�QRQ�VRXKDLWpH�PDLV�LQpYLWDEOH�
GH�OD�FRQVWUXFWLRQ��&¶HVW�FH�TXL�VH�SURGXLW��DYHF�O¶LQ¿�OWUDWLRQ�GHV�HDX[�GH�SOXLH��GH�OD�
QHLJH��GX�JHO��GHV�FRQGHQVDWLRQV��GH�O¶HDX�HOOH�PrPH�XWLOLVpH�GDQV�OD�FRQVWUXFWLRQ�
GX� EkWLPHQW�� HWF«�(Q� FRQVpTXHQFH�� OD� FRQGXFWLYLWp� WKHUPLTXH� GHV�PDWpULDX[� GH�
FRQVWUXFWLRQ�DXJPHQWH�HQ�DEVRUEDQW�GH�O¶HDX��FH�TXL�GLPLQXH�VRQ�SRWHQWLHO�G¶LVRODQW�
WKHUPLTXH��&¶HVW�SRXUTXRL��XQH�PLVH�HQ�°XYUH�FRUUHFWH�HW�DGpTXDWH�GRLW�WHQLU�FRPSWH�
GX�W\SH�GH�PDWpULDX�j�XWLOLVHU��VHV�SURSULpWpV�LQWULQVqTXHV�HW�DXVVL�VRQ�FRPSRUWHPHQW�
SDU�UDSSRUW�j�O¶KXPLGLWp�

'DQV�OH�FDV�GH�FHUWDLQV�LVRODQWV�WKHUPLTXHV��FHW�HIIHW�QpIDVWH�SHXW�pJDOHPHQW�VH�SURGXLUH��
pWDQW� GRQQp� TXH� O¶DLU� HW�RX� OH� JD]� FRQ¿�QpV�� TXL� FRQVWLWXHQW� YpULWDEOHPHQW� O¶LVRODWLRQ��
SHXYHQW�rWUH�UHPSODFpV�SDU�GH�O¶HDX��TXL�HOOH�FRQGXLW����IRLV�SOXV�GH�FKDOHXU��RX�HQFRUH�
VRXV�IRUPH�VD�IRUPH�VROLGH��O¶HDX�FRQGXLW����IRLV�SOXV�GH�FKDOHXU��&¶HVW�XQ�SKpQRPqQH�
TXH�QRXV�SRXYRQV�WRXV�UHVVHQWLU�ORUVTXH�QRV�YrWHPHQWV�VRQW�PRXLOOpV�

résistivité à la diffusion de vapeur (Nm eN 12086)

/D� UpVLVWLYLWp� j� OD� GLIIXVLRQ� GH� YDSHXU� �IDFWHXU� VDQV� GLPHQVLRQ� ȝ�� ©PXª� �� O¶DLU� HVW�
FRQVLGpUp� FRPPH� UpIpUHQFH� DYHF� YDOHXU� XQLWDLUH�� HVW� XQH� YDOHXU� HVVHQWLHOOH� SRXU�
GpWHUPLQHU� OH� GHJUp� GH� ULVTXH� GH� FRQGHQVDWLRQ� G¶HDX�� (Q� HIIHW�� OD� SDWKRORJLH� GH�
O¶KXPLGLWp�OD�SOXV�FRPSOH[H�HW�GLI¿�FLOH�j�FRQWU{OHU��HVW�FHOOH�GRQW�O¶RULJLQH�GpFRXOH�GHV�
SURFHVVXV�GH�FRQGHQVDWLRQ��HQ�SDUWLFXOLHU�OD�FRQGHQVDWLRQ�LQWHUVWLWLHOOH��F¶HVW�j�GLUH��j�
O¶LQWpULHXU�GHV�HQFHLQWHV�IHUPHWXUHV�HQYHORSSHV��

���� � ����������������������� ����������������G��NJ�P��

0D[�
0LQ�
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/D� UDLVRQ� UpVLGH�j�FH�TXH��ELHQ�HQWHQGX�� O¶LVRODWLRQ� WKHUPLTXH�� OH� FDV�pFKpDQW��
YD� UpGXLUH� IRUWHPHQW� OH� IOX[� GH� FKDOHXU�� &RPPH� FRQVpTXHQFH�� OH� JUDGLHQW� GHV�
WHPSpUDWXUHV� VXELW� XQH� KDXVVH� WUqV� IRUWH� HW� FRQWLQXH� j� WUDYHUV� O¶pSDLVVHXU� GH�
O¶LVRODQW��&HOD�VLJQLILH�TXH�VXU�OH�©F{Wp�IURLGª�GH�O¶LVRODQW��OD�WHPSpUDWXUH�HVW�WUqV�
EDVVH�HW�DVVH]�SURFKH�j�FHOOH�GH�O¶H[WpULHXU��0DLV��HQ�PrPH�WHPSV��VL�HOOH�RIIUH�
SHX�RX�SDV�GH�UpVLVWDQFH�DX� IOX[�GH�YDSHXU�RX�GH�GLIIXVLRQ�� OH� UpVXOWDW�HVW�XQH�
TXDQWLWp� UHODWLYHPHQW�pOHYpH�GH�YDSHXU�TXL�DWWHLQW�GHV� WHPSpUDWXUHV� IURLGHV�HW��
SDU�FRQVpTXHQW��H[LVWH�XQH�JUDQGH�SUREDELOLWp�G¶DWWHLQGUH� OD�VDWXUDWLRQ��F¶HVW�j�
GLUH��OD�FRQGHQVDWLRQ�

/HV� LVRODQWV�K\JURWKHUPLTXHV�Q¶RQW�SDV�EHVRLQ�TXH� O¶RQ�\� LQFRUSRUH�XQ�SDUH�YDSHXU�
SRXU� OHXU� LQVWDOODWLRQ�� (Q� IDLW�� VHORQ� OD� Gp¿QLWLRQ� FODVVLTXH� G¶XQ� SDUH�YDSHXU�� O¶RQ�
GRQQH�KDELWXHOOHPHQW�XQH�YDOHXU�PLQLPDOH�GH�UpVLVWDQFH�j�OD�GLIIXVLRQ�GH�YDSHXU�TXL�
HVW� VDWLVIDLWH� SDU� FHV� LVRODQWV� ©K\JURWKHUPLTXHVª��$XWUHPHQW� GLW�� FHV� SURGXLWV� VRQW�
pJDOHPHQW�FRQVLGpUpV�FRPPH�SDUH�YDSHXU��PrPH�V¶LOV�QH�OH�VRQW�SDV�VRXV�OD�IRUPH�OD�
SOXV�FRQQXH��ODPLQDLUH��GX�SDUH�YDSHXU��

résistance à la compression à court terme (Nm eN 826)

,O� IDXGUDLW� pYDOXHU� WRXWH� DSSOLFDWLRQ� R�� O¶LVRODWLRQ� HVW� VRXPLVH� j� GHV� FKDUJHV�
SHUPDQHQWHV��FRPPH�F¶HVW� OH�FDV�DYHF�GH�QRPEUHX[� LVRODQWV�PLV�HQ�°XYUH�GDQV�
XQH�WRLWXUH�SODWH��'DQV�FH�FDV��LO�IDXW�GRWHU�O¶LVRODQW�G¶XQH�UpVLVWDQFH�VXSSOpPHQWDLUH��
3RXU�WRXWV�OHV�PDWpULDX[�LVRODQWV�� OD�UpVLVWDQFH�PpFDQLTXH�HVW�GRQQpH�HQ�IRQFWLRQ�
GH�OD�GHQVLWp�GX�PDWpULDX��

3OXVLHXUV�IRLV��OHV�WHVWV�GH�UpVLVWDQFH�j�OD�FRPSUHVVLRQ�j�FRXUW�WHUPH�VRQW�FRQVLGpUpV�
FRPPH�VL�OD�YDOHXU�REWHQXH�HVW�UHSUpVHQWDWLYH�GH�OD�UpVLVWDQFH�GX�PDWpULDX��FH�TXL�HVW�
XQH�HUUHXU��FDU�LO�V¶DJLW�G¶XQ�HVVDL�j�FRXUW�WHUPH�DX�FRXUV�GXTXHO�O¶RQ�DWWHLQW�OD�OLPLWH�GH�
UXSWXUH�GX�PDWpULDX��QRQ�pODVWLTXH��RX�VD�GpIRUPDWLRQ�FRQVLGpUpH�FRPPH�pTXLYDOHQWH�
j�OD�UXSWXUH��GH�����

(Q� UHYDQFKH�� LO� H[LVWH�GHV�PpWKRGHV�G¶HVVDL�HW�GH�FDOFXO� VSpFL¿TXHV�� WHOOHV�TXH�
Gp¿QLHV�GDQV�OD�QRUPH�10�(1�������TXL�GpWHUPLQH�OD�UpVLVWDQFH�GH�O¶LVRODWLRQ�SRXU�
XQH�ÀXHQFH��GpIRUPDWLRQ�VRXV�FKDUJH�FRQVWDQWH��PD[LPDOH�GH�����OH�ORQJ�G¶XQH�
GXUpH�GH�YLH�SRXYDQW�DOOHU�MXVTX¶j����DQV��$�GpIDXW�G¶DXWUHV�UpIpUHQFHV�QRUPDWLYHV�
RX� RI¿FLHOOHV�� FHWWH� YDOHXU� SHXW� rWUH� FRQVLGpUpH� FRPPH� YDOHXU� GH� FRQFHSWLRQ��
/HV�IDEULFDQWV�GHV�SURGXLWV�TXL�VHURQW�VRXV�FKDUJH�GH�O¶DSSOLFDWLRQ�GRQQHQW�FHWWH�
YDOHXU��(Q�JpQpUDO��F¶HVW�JpQpUDOHPHQW�XQH�YDOHXU�FRPSULVH�HQWUH����HW�����GH�OD�
YDOHXU�GH�UpVLVWDQFH�j�OD�FRPSUHVVLRQ�j�FRXUW�WHUPH��FRPPH�FHOOH�REWHQXH�GX�WHVW�
10�(1������

résistance au feu

,O� QH� IDXW�SDV�FRQIRQGUH� OD� UpDFWLRQ�DX� IHX�G¶XQ�PDWpULDX�GH�FRQVWUXFWLRQ�DYHF�
OD� UpVLVWDQFH�DX� IHX�G¶XQ�pOpPHQW�GH�FRQVWUXFWLRQ�GH�SDUWLWLRQ�GH� UHQIRUFHPHQW�
�VWDELOLWp�� V¶LO� V¶DJLW� G¶XQ� pOpPHQW� GH� FRQVWUXFWLRQ� VWUXFWXUHO��� UHODWLYH� DX� WHPSV�
GXUDQW� OHTXHO� O¶pOpPHQW� PDLQWLHQQH� OH� IHX� FRQILQp�� HQ� pYLWDQW� VD� SURSDJDWLRQ�
�RX�� GDQV� OH� FDV� GH� VWDELOLWp� VWUXFWXUHOOH�� OH� WHPSV� TXL� VH� PDLQWLHQW� VDQV� rWUH�
JUDYHPHQW�DIIHFWp��
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(Q�RXWUH��FRPPH�LQGLTXp�H[SOLFLWHPHQW�GDQV�OHV�UqJOHPHQWDWLRQV�OHV�SOXV�DYDQFpHV��
OD�VpFXULWp�HQ�FDV�G¶LQFHQGLH�HVW�JDUDQWLH�GH�OD�IDoRQ�OD�SOXV�DSSURSULpH�DX�PRPHQW�
G¶HQYLVDJHU� OD� VROXWLRQ� FRPSOqWH� GH� FRQVWUXFWLRQ�� &¶HVW� OH� FRQFHSW� GH� FRQGLWLRQ� RX�
G¶DSSOLFDWLRQ�G¶XWLOLVDWLRQ�¿�QDOH�

�������1RUPDOLVDWLRQ�HW�FHUWL¿�FDWLRQ�GHV�PDWpULDX[�LVRODQWV�

,O� \D� TXHOTXHV� DQQpHV�� OHV� DXWRULWpV�� OHV� XQLYHUVLWpV�� OHV� IDEULFDQWV� HW� OHV�
DSSOLFDWHXUV� GH� O¶LVRODWLRQ� WKHUPLTXH� GDQV� OH� PRQGH� HQWLHU�� VH� VRQW� VRXPLV� j�
XQ�LQWHQVH�SURFHVVXV�GH�QRUPDOLVDWLRQ�GDQV�OH�GRPDLQH�GHV�PDWpULDX[�LVRODQWV��
DXVVL�ELHQ�HQ�WHUPHV�GH�VSpFLILFDWLRQV�WKHUPLTXHV�GHV�SURGXLWV��TX¶HQ�WHUPHV�GHV�
PpWKRGHV�GH�WHVW�HW�GHV�JXLGHV�GH�ERQQHV�SUDWLTXHV�GH�FRQVWUXFWLRQ�HQ�UHODWLRQ�
DYHF�O¶LVRODWLRQ�WKHUPLTXH�

&H�SURFHVVXV�D�SHUPLV�GH�UHODQFHU�HW�G¶DPpOLRUHU�OHV�SUHPLqUHV�QRUPHV�pODERUpHV�SDU�
O¶,62��,QWHUQDWLRQDO�6WDQGDUGV�2UJDQL]DWLRQ��HW��j�VRQ�WRXU��FUpHU�XQ�QRXYHO�RUJDQLVPH�
HXURSpHQ�GH�UpJOHPHQWDWLRQ��QRUPHV�(1���j�KDXW�FRQWHQX� WHFKQLTXH�HW�FRQIRUPH�j�
O¶pWDW�DFWXHO�GH�OD�WHFKQRORJLH�

$XMRXUG¶KXL�� OH�PDUFKp�PDURFDLQ�HVW�DSSURYLVLRQQp�GH�SURGXLWV�G¶LVRODWLRQ� IDEULTXpV�
j� O¶pWUDQJHU�� HW� j� UDLVRQ� GH� OD� SUR[LPLWp� JpRJUDSKLTXH� HW� WHFKQRORJLTXH�� VRQW� GHV�
SURGXLWV� IRQGDPHQWDOHPHQW� G¶RULJLQH� HXURSpHQQH��&¶HVW� SRXUTXRL�� LO� HVW� QpFHVVDLUH�
GH�FRQQDvWUH� OH�V\VWqPH�GH�PDUTXDJH�HW�G¶pWLTXHWDJH�GHV�SURGXLWV�G¶LVRODWLRQ��SRXU�
SRXYRLU�FRQ¿�UPHU�TXH� OH�SURGXLW�DSSOLTXp��VXU�SODFH�HVW�FRQIRPH�DX[�H[LJHQFHV�GX�
5qJOHPHQW�7KHUPLTXH�GH�&RQVWUXFWLRQ��

&L�DSUqV�� XQ� H[HPSOH� GH� FDV� GHV� LQIRUPDWLRQV� IRXUQLHV� VXU� O¶pWLTXHWWH� G¶XQ� SURGXLW�
LVRODQW�DYHF�OH�V\PEROH�&(��WHO�TX¶LO�DSSDUDvW�VXU�O¶pWLTXHWWH�GDQV�O¶RUGUH�DGpTXDW��VHORQ�
OHV�PpWKRGHV�G¶DSSRVLWLRQ�GX�PDUTXDJH�&(�

)LJXUH������([HPSOH�G¶pWLTXHWWH�GH�SURGXLW��6RXUFH��$&(50,�

conductivité thermique 
3URSUH�DX�PDWpULDX��
1H�GpSHQG�SDV�
GH�O¶pSDLVVHXU

résistance thermique 
'pSHQG�GH�O¶pSDLVVHXU

1RP�RX�PDUTXH�GLVWLQFWLYH
$GUHVVH�GpSRVpH�GX�IDEULTXDQW
��GHUQLHUV�FKLIIUHV�GH�O¶DQQpH�G¶DSSRVLWLRQ�PDUTXDJH�&(
1��FHUWL¿�FDW�GH�FRQIRUPLWp�&(
1��(1�GH�FHWWH�QRUPH�SURGXLW
,GHQWLWp�GX�SURGXLW�� 

(Q�RSWLRQ�
SUR¿�O�G¶XVDJH
,62/(�FHUWL¿�p

FRGH�GH�GpVLJQDWLRQ2UJDQLVPH�QRWL¿�p����������������������
1��;;;;;;;

(XURFODVVH

000000000000
[[[[[[[

m2�FROLV SLqFHV�SDU�FROLV ORQJXHXU�PP ODUJHXU�PP

S1d0

1��FRQWU{OH���XVLQH

a2

3,60
Nom ProDuit
;;;;;;;;;

ACERMI

AT CSTB Nº XX/YY-ZZZZ
Nom ou marque commercial

3 1200 1000

1,35 0,038 50
r m2�.�: Ȝ�:�P�N pSDLVVHXU�PP
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6SpFL¿FDWLRQV�WKHUPLTXHV

/D�FDUDFWpULVWLTXH�SULQFLSDOH�GH�WRXW�PDWpULDX�G¶LVRODWLRQ�WKHUPLTXH�HVW�OD�FRQGXFWLYLWp�
WKHUPLTXH��3RXU�OHV�SURGXLWV�REpLVVDQW�j�OD�QRUPH�(1��OH�IDEULFDQW�HVW�WHQX�GH�GpFODUHU�
DXVVL�ELHQ�OD�FRQGXFWLYLWp�WKHUPLTXH�GX�PDWpULDX�DLQVL�TXH�VD�UpVLVWDQFH�WKHUPLTXH��
DVVRFLpH�j�O¶pSDLVVHXU�GX�SURGXLW�HQ�SDUWLFXOLHU��&HV�GHX[�YDOHXUV�GRLYHQW�rWUH�LQFOXHV�
GDQV�OH�PDUTXDJH�HW�O¶pWLTXHWWH�GX�SURGXLW��/H�WDEOHDX�VXLYDQW�H[SOLTXH�OH�FRQFHSW�GHV�
YDOHXUV�WKHUPLTXHV�©GpFODUpHVª�

Valeurs de conductivité thermique

6\PEROH 8QLWpV 2EVHUYDWLRQV

ȜD

&RQGXFWLYLWp�WKHUPLTXH� 
GpFODUpH���j�����&

:��Pā.�

/D�YDOHXU�GpFODUpH�GH�OD�&RQGXFWLYLWp�
7KHUPLTXH�HVW�REWHQXH�HQ�DUURQGLVVDQW�
j�OD�KDXVVH��������:�Pā.��OD�YDOHXU�
VWDWLVWLTXH�TXL�UHSUpVHQWH�����GHV�

SURGXLWV�HW�����GH�OD�YDOHXU�GpFODUpH��
3DU�H[HPSOH��Ȝ����� �������>:��Pā.�@�

LPSOLTXH�ȜD ������>:��Pā.�@

 
 

5pVLVWDQFH�WKHUPLTXH�
GpFODUpH��GN �pSDLVVHXU�

QRPLQDOH�

m2ā.�:�

/D�YDOHXU�GpFODUpH�GH�OD�5pVLVWDQFH�
7KHUPLTXH�HVW�REWHQXH�HQ�DUURQGLVVDQW�
j�OD�EDLVVH�������P2ā.�:��GH�OD�YDOHXU�
VWDWLVWLTXH�TXL�UHSUpVHQWH�����GHV�

SURGXLWV�HW�����GH�OD�YDOHXU�GpFODUpH�

7DEOHDX�����&RQFHSW�GHV�YDOHXUV�WKHUPLTXHV�©�GpFODUpHV�ª

5.3. TECHNIQUES DE MISE EN ŒUVRE POUR 
LES DIFFÉRENTES APPLICATIONS

5.3.1. isolation de la toiture plate

$� O¶RULJLQH�� OD� WRLWXUH� D� SRXU� U{OH� OD�
SURWHFWLRQ� GX� EkWLPHQW� HW� VHV� RFFXSDQWV�
FRQWUH�OHV�LQWHPSpULHV�

$X�¿O�GX�WHPSV��OD�WRLWXUH�QH�FRQVWLWXH�SOXV�
XQ�pOpPHQW�VWULFWHPHQW�RSpUDWLRQQHO�G¶XQ�
EkWLPHQW�� VLQRQ� HOOH� GHYLHQW� XQ� pOpPHQW�
H[SUHVVLI� GH� O¶DUFKLWHFWXUH� GH� FKDTXH�
pSRTXH�

&HUWDLQV� H[HPSOHV� GH� WRLWXUHV�� QRQ�
VHXOHPHQW� RQW� GRWp� XQ� EkWLPHQW� RX� XQH�
YLOOH�G¶XQH�LPDJH�SURSUH��PDLV�RQW�IDLW�HQ�
VRUWH�GH�FUpHU�GHV�V\PEROHV�QDWLRQDX[��

)LJXUH� ����� 7ZLQ� &HQWHU� GH� &DVDEODQFD�� 8Q�
FRPSOH[H� UHJURXSDQW� GHV� FRPPHUFHV�� GHV�
EXUHDX[�HW�XQ�K{WHO���pWRLOHV�

Ȝ90/90

rD =
dN
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/D�W\SRORJLH�GH�OD�WRLWXUH�SODWH�HVW�YDVWH�HW�GLYHUVL¿pH��,O�H[LVWH�SOXVLHXUV�SURFpGXUHV�
SRXU�HIIHFWXHU�XQH�FODVVL¿FDWLRQ�GHV�GLIIpUHQWHV�WRLWXUHV�SODWHV��

6HORQ� O¶RUGUH� GH�PLVH� HQ� SODFH� GHV� FRXFKHV� HW� GHV�PDWpULDX[� XWLOLVpV�� OHV� WRLWXUHV�
SODWHV�SHXYHQW�rWUH�FODVVpHV�GH�GLIIpUHQWHV�IDoRQV��

 Ȉ 3DU�VD�YHQWLODWLRQ�

 ƕ )URLGH��3UpVHQFH�G¶XQH�FDYLWp�HQWUH�OD�VWUXFWXUH�HW�OH�UHYrWHPHQW�H[WpULHXU�
 ƕ &KDXGH��OH�UHYrWHPHQW�HW�O¶LVRODQW�UHSRVHQW�GLUHFWHPHQW�VXU�OD�VWUXFWXUH�

 Ȉ 3DU�OD�GLVSRVLWLRQ�GH�O¶LVRODQW�

 ƕ &ODVVLTXH��O¶pWDQFKpLWp�HVW�SODFpH�DX�GHVVXV�GH�O¶LVRODQW�
 ƕ ,QYHUVpH��O¶LVRODQW�HVW�SODFp�DX�GHVVXV�GH�O¶pWDQFKp�

 Ȉ 3DU�VD�¿QLWLRQ�

 ƕ $FFHVVLEOH��OH�UHYrWHPHQW�VXSpULHXU�SHUPHW�O¶DFFqV�GHV�SHUVRQQHV�
 ƕ 1RQ�DFFHVVLEOH��OH�UHYrWHPHQW�Q¶HVW�SDV�FRQoX�SRXU�O¶DFFqV�KDELWXHO�
 ƕ 9pJpWDOLVpH��OD�WRLWXUH�HVW�FRXYHUWH�GH�YpJpWDWLRQ��HQ�WDQW�TXH�MDUGLQ�
 ƕ ,QRQGpH��/D�WRLWXUH�HVW�LQQRQGpH�HQ�SHUPDQHQFH�DYHF�SOXVLHXUV�FHQWLPqWUHV�G¶HDX�

1RXV�SRXUULRQV�pJDOHPHQW�HQYLVDJHU�XQH�FODVVL¿FDWLRQ�GHV�W\SHV�GH�WRLWXUH�SODWH�VHORQ�
OD�VWUXFWXUH�GH�OD�GDOOH��TXL�SHXW�rWUH�HQ�EpWRQ��HQ�ERLV�RX�HQ�PpWDO��

$X�0DURF��OD�FRQVWUXFWLRQ�W\SLTXH�GH�OD�WRLWXUH�SODWH�VH�IDLW�HQ�GDOOH�HQ�EpWRQ�HW�HOOH�HVW�
JpQpUDOHPHQW�DFFHVVLEOH�HW�FDUUHOpH��7RXWHIRLV��LO�H[LVWH�GHV�WRLWXUHV�GH�W\SH�QRQ�DFFHVVLEOH�
RX�HQFRUH�YpJpWDOLVpH�GDQV�OH�VHFWHXU�WHUWLDLUH��PDLV�HQ�WUqV�IDLEOH�SRXUFHQWDJH�

/HV�VROXWLRQV�G¶LVRODWLRQ�DSSRUWpHV�GDQV�OH�SUpVHQW�JXLGH��VRQW�FHQWUpHV�GRQF��SRXU�OD�
WRLWXUH�FKDXGH��F¶HVW�j�GLUH���VDQV�FDYLWp��HQ�GDOOH�HQ�EpWRQ��HQ�YDULDQW�OD�GLVSRVLWLRQ�GX�
PDWpULDX�LVRODQW��VHORQ�OH�W\SH�GH�FHOXL�FL��OH�SRO\VW\UqQH�H[WUXGp��;36���OH�SRO\VW\UqQH�
H[SDQVp��(36���OH�SRO\XUpWKDQH��385��RX�OD�ODLQH�PLQpUDOH��0:���

/HV� pSDLVVHXUV� PLQLPDOHV� UHFRPPDQGpHV� SRXU� UpSRQGUH� DX[� H[LJHQFHV� GX�
5qJOHPHQW�7KHUPLTXH�GH�&RQVWUXFWLRQ��GDQV�FHWWH�VHFWLRQ��VRQW�UpSHUWRULpHV�GDQV�
OH�WDEOHDX�VXLYDQW��

=RQH� 
FOLPDWLTXH

7DX[�GHV�EDLHV� 
YLWUpHV�7*%9

pSDLVVHXU 
;36��PP

pSDLVVHXU 
(36��PP

pSDLVVHXU� 
385��PP

pSDLVVHXU� 
0:��PP

Z1 ����� 40 40 30 40

������� 40 40 30 40

������ 40 40 30 40

������ 40 50 40 50

Z2 ����� 40 40 30 40

������� 40 50 40 50

������ 40 50 40 50

������ 50 60 50 60
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=RQH� 
FOLPDWLTXH

7DX[�GHV�EDLHV� 
YLWUpHV�7*%9

pSDLVVHXU 
;36��PP

pSDLVVHXU 
(36��PP

pSDLVVHXU� 
385��PP

pSDLVVHXU� 
0:��PP

Z3 ����� 40 50 40 50

������� 40 50 40 50

������ 40 50 40 50

������ 50 60 50 60

Z4 ����� 50 60 50 60

������� 50 60 50 60

������ 50 60 50 60

������ 60 60 50 70

Z5 ����� 40 50 40 50

������� 40 50 40 50

������ 50 60 50 60

������ 60 60 50 70

Z6 ����� 40 50 40 50

������� 40 50 40 50

������ 50 60 50 60

������ 60 60 50 70

7DEOHDX�����(SDLVVHXUV�PLQLPDOHV�j�DSSOLTXHU�HQ�LVRODWLRQ�GH�WRLWXUHV�SODWHV�DYHF�GX�SRO\VW\UqQH�
H[WUXGp��;36���SRO\VW\UqQH�H[SDQVp��(36���SRO\XUpWKDQH�SURMHWp��385��HW�ODLQH�PLQpUDOH��0:��

1�%���/HV�pSDLVVHXUV�GHV�LVRODQWV�VRQW�DUURQGLHV�j�FHOOHV�H[LVWDQWHV�GDQV�OH�PDUFKp�

toitures plates avec du polystyrène extrudé (xPS)

/RUVTXH� OHV� WRLWXUHV�SODWHV�VRQW�UpDOLVpHV�VHORQ� OH�V\VWqPH�FODVVLTXH�� OD�PHPEUDQH�
G¶pWDQFKpLWp�HVW�SODFpH�VXU�O¶LVRODQW�WKHUPLTXH��TXL�UHSRVH�GLUHFWHPHQW�VXU�OD�GDOOH�GH�
OD�WRLWXUH��&H�V\VWqPH�SUpVHQWH�TXHOTXHV�LQFRQYpQLHQWV��

 Ȉ OD�PHPEUDQH�HVW�H[SRVpH�j�GHV�FRQWUDLQWHV�PpFDQLTXHV�FRQVLGpUDEOHV�

 Ȉ OH� ULVTXH� GH� FRQGHQVDWLRQ� DXJPHQWH�� G�� j� OD� IRLV� j� O¶KXPLGLWp� LQKpUHQWH� GHV�
PDWpULDX[� GH� FRQVWUXFWLRQ�� FRPPH� O¶DFFXPXODWLRQ� G¶KXPLGLWp� j� O¶LQWpULHXU� GH� OD�
VWUXFWXUH�

 Ȉ O¶LPSDFW�G��DX[�YDULDWLRQV�EUXVTXHV�GH�WHPSpUDWXUH�DLQVL�TXH�OHV�UD\RQQHPHQWV�
XOWUDYLROHWV��SURYRTXHQW�XQ�YLHLOOLVVHPHQW�SUpPDWXUp�GH�OD�FRXFKH�LPSHUPpDEOH�

/¶DSSOLFDWLRQ�GX�V\VWqPH�GH�WRLWXUH�LQYHUVpH�FRQVLVWH�j�LQVWDOOHU�XQ�LVRODQW�WKHUPLTXH�
DYHF� GHV� FDUDFWpULVWLTXHV� G¶DEVRUSWLRQ� GH� O¶HDX� TXDVL�LQH[LVWDQWH�� FRPPH� OH� FDV�
GX� 3RO\VW\UqQH� H[WUXGp� ;36�� DX�GHVVXV� GH� OD� PHPEUDQH� G¶pWDQFKpLWp�� WRXW� HQ� OD�
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SURWpJHDQW�� /D� ¿�QLWLRQ� HVW� UpDOLVpH� HQ� FRXYUDQW� OHV� SDQQHDX[� G¶LVRODWLRQ� DYHF� XQH�
SURWHFWLRQ�ORXUGH��FRPPH�OH�JUDYLHU�RX�OHV�FDUUHDX[�GH�SDYDJH�

/H�V\VWqPH�GH�7RLWXUH�,QYHUVpH�SUpVHQWH�XQH�VpULH�G¶DYDQWDJHV�WHOV�TXH�

 Ȉ XQH� SOXV� ORQJXH� GXUpH� GH� O¶pWDQFKpLWp�� pWDQW� GRQQp� TXH� OH� ;36�PDLQWLHQW� OD�
PHPEUDQH� G¶pWDQFKpLWp� j� XQH� WHPSpUDWXUH� SUDWLTXHPHQW� FRQVWDQWH�� HQ� OD�
SURWpJHDQW� FRQWUH� OHV� FKDQJHPHQWV� EUXVTXHV� GH� WHPSpUDWXUH�� OD� FKDOHXU�
H[FHVVLYH�HW�OH�JHO��,O�OD�SURWqJH�pJDOHPHQW�FRQWUH�OHV�UD\RQV�XOWUDYLROHWV�HW�OHV�
FRQWUDLQWHV�PpFDQLTXHV��

 Ȉ pOLPLQH� OH� ULVTXH� GH� FRQGHQVDWLRQ�� FDU� OD� VWUXFWXUH� GHV� FHOOXOHV� IHUPpHV� GX�
SRO\VW\UqQH� H[WUXGp� pOLPLQH� OH� ULVTXH� GHV� LQ¿�OWUDWLRQV� HW� GH� FRQGHQVDWLRQ�
LQWHUVWLWLHOOH��/H�SRLQW�GH�URVpH�HVW�DX�GHVVXV�GH�O¶pWDQFKpLWp��FH�TXL�HPSrFKH�OD�
FRQGHQVDWLRQ��(Q�JpQpUDO��LO�Q¶HVW�SDV�QpFHVVDLUH�G¶XWLOLVHU�XQ�SDUH�YDSHXU��SDUFH�
TXH� OD�PHPEUDQH�G¶pWDQFKpLWp�HOOH�PrPH�DJLW�HQ� WDQW�TXH� WHOOH��HQ�VH� WURXYDQW�
GDQV�OD�©]RQH�FKDXGHª�GH�OD�WRLWXUH��

0LVH�HQ�°XYUH��HQ�FDV�GH�FRQVWUXFWLRQ�QHXYH��

5. Couche de gravier et de mortier d’adhésion et carrelage
4. Couche anti-poinçonnement

3. Polystyrène extrudé XPS
2. Couche de gravier de mortier d’adhésion 

1. Couche de formation de pentes
5 4. 3. 2. 1.

)LJXUH������'LVSRVLWLRQ�W\SLTXH�GH�WRLWXUH�LQYHUVpH��DYHF�SRVH�GH�FDUUHODJH

1. �&RXFKH�GH�IRUPDWLRQ�GH�SHQWHV����6XU�OD�GDOOH�GH�OD�WRLWXUH��O¶RQ�GRLW�PHWWUH�HQ�SODFH�
XQH�FRXFKH�GH�PRUWLHU��SRXU�OD�IRUPDWLRQ�GH�SHQWHV�DYHF�XQH�LQFOLQDLVRQ�PLQLPDOH�GH�
����&HWWH�FRXFKH�VHUW�HQ�PrPH�WHPSV�GH�FRXFKH�GX�QLYHOOHPHQW�GX�VXSSRUW��

2.��(WDQFKpLWp����6XU�OD�FRXFKH�DQWpULHXUH��OD�IHXLOOH�G¶pWDQFKpLWp�HVW�LQVWDOOpH��VHORQ�OH�
SURFpGp�DSSURSULp�GH�¿�[DWLRQ�RX�GH�VRXGXUH�

3.��,VRODWLRQ�� ±� /¶pSDLVVHXU� �RX� ERUG� GX� SpULPqWUH�� GHV� SODTXHV� GX� ;36�� IDFLOLWH� OH�
SODFHPHQW�HW�O¶DMXVWHPHQW�GH�FHOOHV�FL��HQ�pYLWDQW�OHV�SRQWV�WKHUPLTXHV��/HV�SODTXHV�
GRLYHQW�rWUH�FRXSpHV�GH�PDQLqUH�j�V¶DGDSWHU�SDUIDLWHPHQW�j�WRXV�OHV�SRLQWV�pOHYpV�
HW� OHV�pOpPHQWV�YHUWLFDX[�GH� OD� WRLWXUH��/D�PLVH�HQ�SODFH�GHV�SODTXHV�VH� IDLW�DX�
GHVVXV�GH� OD�PHPEUDQH� LPSHUPpDEOH��HQ�YHLOODQW�j�FH�TX¶HOOHV�FRXYUHQW� WRXWH� OD�
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VXUIDFH�GH�OD�WRLWXUH�HW�TXL�VRLHQW�ELHQ�MX[WDSRVpHV��&HWWH�PLVH�HQ�SODFH�GHV�SODTXHV�
GRLW�FRPPHQFHU�SDU� OH�SRLQW�G¶DFFqV� OH�SOXV�SURFKH�GH� OD� WRLWXUH�DX�GHVVXV�GH� OD�
IHXLOOH�LPSHUPpDEOH��SRXU�TXH�OHV�PDWpULDX[�SRXU�OD�¿�QLWLRQ�SXLVVHQW�rWUH�HQWUDvQpV�
j�WUDYHUV�GH�OD�PHPEUDQH�GpMj�SURWpJpH��

4.��&RXFKH�DQWL�SRLQoRQQHPHQW���6XU�OHV�SODTXHV�GX�;36��LO�HVW�QpFHVVDLUH�GH�SODFHU�
XQH�FRXFKH�GH�¿�OWUDWLRQ�RX�GH�JpRWH[WLOH��SRXU�SURWpJHU�OD�IHXLOOH�G¶LPSHUPpDELOLVDWLRQ�
GHV� GRPPDJHV� FDXVpV� SDU� OHV� VpGLPHQWV� TXH� O¶HDX� GH� SOXLH� SRXUUDLW� WUDvQHU� HQ�
GHVVRXV�GH�O¶LVRODWLRQ��

5.  &RXFKH�GH�¿�QLWLRQ���'DQV�OD�VROXWLRQ�FODVVLTXH��VXU�OD�FRXFKH�DQWL�SRLQoRQQHPHQW��
XQH� FRXFKH� GH� JUDYLHU� HVW� SODFpH� ��� j� �� PP� GH� GLDPqUH�� G¶HQYLURQ� �� FP�� TXL�
IRQFWLRQQH�HQ� WDQW� TXH� FRXFKH�GH�GLIIXVLRQ��$X�GHVVXV�GX�JUDYLHU�� OH�PRUWLHU� HVW�
YHUVp�DYHF�XQH�pSDLVVHXU�GH���j���FP�HW�GH�FRQVLVWDQFH�VqFKH��DUPp�G¶XQ�JULOODJH�
JDOYDQLVp��SRXU�XQH�PHLOOHXUH�UpSDUWLWLRQ��/H�FDUUHODJH�HVW�SODFp�VXU�FHWWH�FRXFKH��

������'UDLQV����/HV�SXLVDUGV�GH�GUDLQDJH�GRLYHQW�rWUH�ORJpV�GDQV�OHV�SDQQHDX[�GX�;36�HW�
GRLYHQW�rWUH�SURWpJpV�DYHF�XQH�JULOOH��'H�PrPH��OHV�FRQGXLWV�GH�GUDLQDJH�GRLYHQW�
rWUH�SURWpJpV�DYHF�XQ�LVRODQW��SRXU�pYLWHU�OD�SURGXFWLRQ�GHV�SRQWV�WKHUPLTXHV��SDU�
GLVFRQWLQXLWp�RX�UXSWXUH�GH�O¶LVRODWLRQ��

0LVH�HQ�°XYUH�HQ�FDV�GH�UpQRYDWLRQ�

'DQV�OHV�WHUUDVVHV��LO�SHXW�rWUH�SDUWLFXOLqUHPHQW�UHFRPPDQGp�HW�IDFLOH�j�LQVWDOOHU��pWDQW�
GRQQp�TXH�OH�VXSSRUW�DSSRUWp�SDU�OD�GHUQLqUH�GDOOH�SHUPHW�GH��WUDYDLOOHU�DLVpPHQW�HW�HQ�
WRXWH�VpFXULWp��

(Q� RXWUH�� OH� ;36� JDUDQWLW� OD� GXUDELOLWp� GHV� SURSULpWpV� WKHUPLTXHV�� HQ� LQVWDOODQW� OHV�
SDQQHDX[�LVRODQWV�VXU�O¶pWDQFKpLWp��FH�TXL�OXL�RIIUH�XQH�SURWHFWLRQ�VXSSOpPHQWDLUH��GDQV�
OH�FRQFHSW�GH�©WRLWXUH�LQYHUVpHª�

,O� H[LVWH��SDU�DLOOHXUV��GHV� IRXUQLVVHXUV�GH�FDUUHODJH� LVRODQW�DYHF�XQH�EDVH� LVRODQWH�
LQWpJUpH�GH�;36��$LQVL��HQ�SOXV�G¶REWHQLU�XQH�LVRODWLRQ�GH�WHUUDVVH�UpQRYpH��OD�¿�QLWLRQ�
SHUPHW�O¶DFFqV�j�WRXWH�OD�VXUIDFH�GH�FHOOH�FL�

toitures plates isolées avec du polystyrène expansé (ePS)

/H� SRO\VW\UqQH� H[SDQVp� �(36�� FRPPH� LVRODQW� WKHUPLTXH� HVW�PLV� HQ�°XYUH� GDQV� GHV�
WRLWXUHV�FKDXGHV�FODVVLTXHV��F¶HVW�j�GLUH��Oj�R��O¶LVRODQW�VH�WURXYH�HQ�GHVVRXV�GH�O¶pWDQFKpLWp�

1: Carrelage
2: Membrane d’étanchéité
3: Polystyrène expansé EPS
4: Dalle

1. 2.3. 4.

)LJXUH������7RLWXUH�WHUUDVVH�DYHF�(36
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0LVH�HQ�°XYUH��HQ�FDV�GH�FRQVWUXFWLRQ�QHXYH�

1.��&RXFKH�GH�IRUPDWLRQ�GH�SHQWHV����6XU�OD�GDOOH�GH�OD�WRLWXUH��O¶RQ�GRLW�PHWWUH�HQ�SODFH�
XQH�FRXFKH�GH�PRUWLHU��SRXU�OD�IRUPDWLRQ�GH�SHQWHV�DYHF�XQH�LQFOLQDLVRQ�PLQLPDOH�GH�
����&HWWH�FRXFKH�VHUW�HQ�PrPH�WHPSV�GH�FRXFKH�GX�QLYHOOHPHQW�GX�VXSSRUW��

2.��,VRODWLRQ���/HV�SODTXHV�GRLYHQW�rWUH�FRXSpHV�GH�PDQLqUH�j�V¶DGDSWHU�SDUIDLWHPHQW�j�
WRXV�OHV�SRLQWV�pOHYpV�HW�DX[�pOpPHQWV�YHUWLFDX[�GH�OD�WRLWXUH��/D�PLVH�HQ�SODFH�GHV�
SODTXHV�VH�IDLW�DX�GHVVXV�GH�OD�FRXFKH�GH�IRUPDWLRQ�GHV�SHQWHV��HQ�YHLOODQW�j�FH�
TX¶HOOHV��FRXYUHQW�WRXWH�OD�VXUIDFH�GH�OD�WRLWXUH�HW�TXL�VRLHQW�ELHQ�MX[WDSRVpHV�

3.��(WDQFKpLWp����6XU�OD�FRXFKH�DQWpULHXUH��OD�IHXLOOH�G¶pWDQFKpLWp�HVW�LQVWDOOpH��VHORQ�OH�
SURFpGp�DSSURSULp�GH�¿�[DWLRQ�RX�GH�VRXGXUH�

4.��&RXFKH�GH�¿�QLWLRQ���'DQV�OD�VROXWLRQ�FODVVLTXH��XQH�FRXFKH�GH�JUDYLHU�HVW�SODFpH�����
j���PP�GH�GLDPqWUH��G¶HQYLURQ���FP��TXL�IRQFWLRQQH�HQ�WDQW�TXH�FRXFKH�GH�GLIIXVLRQ��
$X�GHVVXV�GX�JUDYLHU�� OH�PRUWLHU�HVW�YHUVp�DYHF�XQH�pSDLVVHXU�GH���j���FP�HW�GH�
FRQVLVWDQFH�VqFKH��DUPp�G¶XQ�JULOODJH�JDOYDQLVp��SRXU�XQH�PHLOOHXUH�UpSDUWLWLRQ��/H�
FDUUHODJH�HVW�SODFp�VXU�FHWWH�FRXFKH��

(Q�FDV�GH�UpQRYDWLRQ�

'DQV� OHV� WHUUDVVHV�� OH� SRO\VW\UqQH� H[SDQVp� �(36��� SHXW� rWUH� SDUWLFXOLqUHPHQW�
UHFRPPDQGp�HW�IDFLOH�j�LQVWDOOHU��pWDQW�GRQQp�TXH�OH�VXSSRUW�DSSRUWp�SDU�OD�GHUQLqUH�
GDOOH�SHUPHW�GH�WUDYDLOOHU�DLVpPHQW�HW�HQ�WRXWH�VpFXULWp�

$X�PRPHQW�GH�FRQVLGpUHU�O¶LVRODWLRQ�GH�OD�WRLWXUH�LQYHUVpH�DYHF�GX�(36��FRPPH�RSWLRQ�
GDQV�XQ�SURMHW�GH�UpQRYDWLRQ��OHV�IDFWHXUV�VXLYDQWV�GRLYHQW�rWUH�SULV�HQ�FRPSWH��

 Ȉ /¶pWDW�GH�OD�IHXLOOH�G¶pWDQFKpLWp��

 Ȉ /D� FDSDFLWp� GH� OD� VWUXFWXUH� SRUWHXVH� RULJLQDOH�� SRXU� VRXWHQLU� OD� FKDUJH�
VXSSOpPHQWDLUH�GX�QRXYHDX�V\VWqPH�DYHF�O¶LVRODWLRQ�(36��

 Ȉ /HV� GLIIpUHQWV� DVSHFWV� GH� GUDLQDJH�� HW� GHV� SRLQWV� GH� UHQFRQWUH� DYHF� OHV�
KpWpURJpQpLWpV�GH�OD�WRLWXUH�

toitures plates avec polyuréthane projeté (Pur)

'DQV�OD�FRQVWUXFWLRQ�GH�FH�W\SH�GH�WRLWXUHV��OHV�GLIIpUHQWHV�FRXFKHV�TXL�OD�FRQVWLWXHQW��
GH�O¶H[WpULHXU�j�O¶LQWpULHXU��VRQW��

6.

5.

4.

3.

2.

1.

)LJXUH������'LVSRVLWLRQ�G¶XQH�WRLWXUH�WHUUDVVH�SODWH�DYHF�GX�3RO\XUpWKDQH�3URMHWp��385����6RXUFH��
,385��$VVRFLDWLRQ�GH�O¶,QGXVWULH�GX�3RO\XUpWKDQH�5LJLGH�GH�O¶(VSDJQH�

6-  Revêtement de sol 
(carrelage) 

5-  Couche de compression 
de mortier, nécessaire 
en cas d’étanchéité en 
asphalte.

4- PUR, Densité 45 kg/m3

����3DUH�YDSHXU� ¿�[p� LQ� VLWX�
(émulsion d’asphalte ou 
bitumineuse) 

2- Formation des  pentes
1- Support solide (Dalle)
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0LVH�HQ�°XYUH�HQ�FDV�GH�FRQVWUXFWLRQ�QHXYH�

1.��'DQV�OHV�WRLWXUHV�SODWHV�DFFHVVLEOHV��OD�SURMHFWLRQ�GX��SRO\XUpWKDQH�GHYUDLW�rWUH�UpDOLVpH�
DYHF�XQH�UpVLVWDQFH�j�OD�FRPSUHVVLRQ�G¶DX�PRLQV�����N3D��GHQVLWp����NJ�Pñ���

2.��'DQV�OH�SURFHVVXV�GH�PLVH�HQ�°XYUH�VXU�OD�FRXFKH�GH�IRUPDWLRQ�GH�SHQWHV��XQH�
pPXOVLRQ� ELWXPLQHXVH� HVW� DSSOLTXpH�� VHUYDQW� GH� SDUH�YDSHXU�� 6XU� ODTXHOOH�� HVW�
SXOYpULVpH�OD�PRXVVH�GH�SRO\XUpWKDQH�GH�GHQVLWp�GH����NJ�P3. 

3.��/¶pSDLVVHXU� SUHVFULWH� HVW� REWHQXH� SDU� FRXFKHV� VXFFHVVLYHV� GH� O¶pSDLVVHXU�
UHFRPPDQGpH� SDU� OH� IDEULFDQW�� /H� WUDLWHPHQW� GHV� SRLQWV� VLQJXOLHUV� HVW� HVVHQWLHO�
SRXU� DVVXUHU� O¶pWDQFKpLWp�� ,O� HVW� LPSRUWDQW� G¶pWHQGUH� O¶DSSOLFDWLRQ� VXU� OHV� SOLQWKHV�
SRXU�JDUDQWLU�FHWWH�pWDQFKpLWp��/H�UHQGHPHQW�G¶XQ�pTXLSHPHQW�GH�SURMHFWLRQ�GDQV�OD�
WRLWXUH�SODWH��SHXW�DWWHLQGUH�����Pð�SDU�MRXU��

4.  6XU�OD�PRXVVH��RQ�DSSOLTXH�XQH�FRXFKH�GH�FRPSUHVVLRQ�G¶HQYLURQ���FP�GH�PRUWLHU��
(Q�VXLWH��RQ�PHW�HQ�SODFH�OD�IHXLOOH�ELWXPLQHXVH�G¶pWDQFKpLWp��(Q�¿Q��OD�¿QLWLRQ�VHUD�
HIIHFWXpH�SDU�OD�PLVH�HQ�SODFH�GHV�FDUUHDX[�¿[pV�DYHF�GX�PRUWLHU��

(Q�FDV�GH�5pQRYDWLRQ��

'DQV�OH�FDV�GX�SRO\XUpWKDQH�SURMHWp��O¶DSSOLFDWLRQ�HVW�WUqV�VLPLODLUH�DXVVL�ELHQ�GDQV�
OD�FRQVWUXFWLRQ�QHXYH�TXH�GDQV� OD� UpQRYDWLRQ��'DQV�FH�GHUQLHU�FDV��XQH�DWWHQWLRQ�
SDUWLFXOLqUH�HVW�DFFRUGpH�j� O¶pWDW�GX�VXEVWUDW�GH� OD� WRLWXUH��VXU� OHTXHO� O¶LQWHUYHQWLRQ�
HVW�HIIHFWXpH��

 Ȉ pWDW�GH�OD�PHPEUDQH�G¶pWDQFKpLWp

 Ȉ UpVLVWDQFH�SRXU�VRXWHQLU�GHV�VXUFKDUJHV�GH�VWUXFWXUHV��ULVTXH�GH�FRQGHQVDWLRQ�HW�
RFFOXVLRQ�GH�O¶HDX�OLTXLGH�IRUPpH�

5.3.2. isolation de la toiture inclinée

,O�SHXW�\�DYRLU��FRPPH�GDQV�OH�FDV�GHV�WRLWXUHV�SODWHV��GHX[�SULQFLSDX[�W\SHV�GH�WRLWXUH�
LQFOLQpH�RX�WRLWXUH�HQ�SHQWH��VHORQ�O¶H[LVWHQFH�G¶XQH�FDYLWp�YHQWLOpH��'DQV�FH�FDV��RQ�
SHXW�SDUOHU�G¶XQH�WRLWXUH�IURLGH��RX�WRLWXUH�FKDXGH��

7RLWXUH�IURLGH�

1RXV�SRXYRQV�GLVWLQJXHU�GHX[�FDV��VHORQ�TXH�OD�FDYLWp�VRLW�IRUPpH�GDQV�OH�PrPH�SODQ�
GH�OD�FKDUSHQWH��VRXV�OD�FKDUSHQWH��LO�H[LVWH�GRQF�XQ�JUHQLHU��RX�HVSDFH�©KDELWDEOHª���RX�
ELHQ�FHWWH�FDYLWp�HVW�IRUPpH�HQWUH�OD�FKDUSHQWH�HW�OH�VXSSRUW�KRUL]RQWDO��GDOOH��GH�OD�WRLWXUH�
�H[LVWHQFH�VRXV�OD�FKDUSHQWH��G¶XQ�HVSDFH�³LQKDELWDEOH´���FDYLWp�YHQWLOpH�IRUPpH�GDQV�OD�
FKDUSHQWH��GH�VRUWH�TXH�O¶RQ�REWLHQW�XQH�DpUDWLRQ�HQ�SURIRQGHXU�©FURLVpHª�VRXV�OD�WXLOH��
MRXDQW�OH�U{OH�GH�VXSSRUW�GH�FHOOH�FL�

7RLWXUH�FKDXGH�

(Q� GpSLW� GH� QH� SDV� GLVSRVHU�� FRPPH� H[SOLTXp�� G¶XQH� FDYLWp� YHQWLOpH� SURSUHPHQW�
GLWH�� LO� H[LVWH� KDELWXHOOHPHQW� DX�PRLQV� XQH� ©PLFUR�YHQWLODWLRQª� HQWUH� OHV� WXLOHV� HW�
OHXU�VXSSRUW��GRQQpH�VLPSOHPHQW�SDU� OD� IRUPH�GHV�WXLOHV�HW� OHXU�DMXVWHPHQW�j�VHF��
GHVFHOOpHV��FRPPH�GHV�pFDLOOHV��TXL�IRQW�TXH�O¶HVSDFH�HQWUH�OHV�WXLOHV�HW�OH�VXSSRUW�
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©UHVSLUHª��&HOD�HVW�VRXKDLWDEOH��D¿Q�GH�IDFLOLWHU��HQ�SDUWLFXOLHU�GDQV�GHV�FRQGLWLRQV�
KLYHUQDOHV��OD�VRUWLH�GH�O¶H[FqV�G¶KXPLGLWp�TXL�SRXUUDLW�rWUH�FRLQFp�VRXV�OHV��WXLOHV��TXL�
ULVTXH�GH�OHV�HQGRPDJHU��

/¶LVRODWLRQ��GDQV�FH�W\SH�GH�WRLWXUH�FKDXGH��SHXW�rWUH�PLVH�HQ�°XYUH�RX�GLUHFWHPHQW�
VRXV�OHV�WXLOHV��HQWUH�FHOOHV�FL�HW�OD�VWUXFWXUH�GH�OD�FKDUSHQWH���RX��VLQRQ��j�O¶LQWpULHXU��
FRPPH�XQ�IDX[�SODIRQG�

5HYHQDQW�DX�SUHPLHU�FDV��VL�O¶LVRODWLRQ�HVW�PLVH�HQ�°XYUH�VRXV�OD�WXLOH��DORUV�LO�H[LVWH�
GHX[�RSWLRQV�VHORQ�VL�HOOH�VXSSRUWH�RX�SDV�OD�VXUFKDUJH�GLUHFWH�GHV�WXLOHV�

&RPSWH�WHQX�GH�OD�SHQWH�G¶XQH�WRLWXUH�LQFOLQpH��SRXU�TX¶XQH�LVRODWLRQ�WKHUPLTXH�VRLW�XQ�
ERQ�VXSSRUW�GLUHFW�GHV�WXLOHV��¿[pHV�GH�PDQLqUH�WUDGLWLRQQHOOH��LO�IDXW�V¶DVVXUHU�TX¶LO�Q¶\�
DLW�SDV�GH�GpSODFHPHQW�GHV�WXLOHV�HQ�JOLVVDQW�VXU�O¶LVRODQW��3DU�FRQVpTXHQW��OD�¿QLWLRQ�
GH�OD�VXUIDFH�GH�O¶LVRODQW�GRLW�rWUH��GH�VRUWH�TXH�OH�PRUWLHU�GH�¿[DWLRQ�GHV�WXLOHV�VRLW�
VROLGHPHQW�DQFUp�j�O¶LVRODQW�

=RQH� 
FOLPDWLTXH

7DX[�GHV�EDLHV�
YLWUpHV�7*%9

pSDLVVHXU 
;36��PP

pSDLVVHXU 
(36��PP

pSDLVVHXU� 
385��PP

pSDLVVHXU� 
0:��PP

Z1 ����� 40 40 30 40

������� 40 40 30 40

������ 40 40 30 40

������ 40 50 40 50

Z2 ����� 40 40 30 40

������� 40 50 40 50

������ 40 50 40 50

������ 50 60 50 60

Z3 ����� 40 50 40 50

������� 40 50 40 50

������ 40 50 40 50

������ 50 60 50 60

Z4 ����� 50 60 50 60

������� 50 60 50 60

������ 50 60 50 60

������ 60 60 50 70
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=RQH� 
FOLPDWLTXH

7DX[�GHV�EDLHV�
YLWUpHV�7*%9

pSDLVVHXU 
;36��PP

pSDLVVHXU 
(36��PP

pSDLVVHXU� 
385��PP

pSDLVVHXU� 
0:��PP

Z5 ����� 40 50 40 50

������� 40 50 40 50

������ 50 60 50 60

������ 60 60 50 70

Z6 ����� 40 50 40 50

������� 40 50 40 50

������ 50 60 50 60

������ 60 60 50 70

7DEOHDX�����(SDLVVHXUV�PLQLPDOHV�HQ�LVRODWLRQ�GH�WRLWXUHV�LQFOLQpHV�DYHF�GX�SRO\VW\UqQH�H[WUXGp�
�;36���SRO\VW\UqQH�H[SDQVp��(36���SRO\XUpWKDQH�SURMHWp��385��HW�ODLQH�PLQpUDOH��0:�

1�%���/HV�pSDLVVHXUV�VRQW�DUURQGLHV�j�FHOOHV�TXL�H[LVWHQW�VXU�OH�PDUFKp�

toiture inclinée isolée avec le xPS

'DQV�OHV�WRLWXUHV�LQFOLQpHV��OHV�WXLOHV�G¶DUGRLVH��OD�FpUDPLTXH�RX�OH�EpWRQ��VRQW�PLV�
HQ�°XYUH�PR\HQQDQW�OH�FORXDJH�VXU�XQH�GDOOH�RX�WDEOH�LQFOLQpH��TXL�IRUPH�OD�SHQWH�
GH�OD�WRLWXUH��/D�FDYLWp�YHQWLOpH�HQWUH� OD�WXLOH�HW� O¶LVRODWLRQ�JDUDQWLW� OD�QRQ�IRUPDWLRQ�
GHV� FRQGHQVDWLRQV� G¶HDX�� HW� HPSrFKH� OD� VXUFKDXIIH� GX� WRLW� GXH� DX� UD\RQQHPHQW�
VRODLUH��(Q�SOXV�� O¶H[LVWHQFH�GH�FHWWH�FDYLWp�SHUPHW� O¶H[SORLWDWLRQ�GH� O¶HVSDFH�VRXV�
ODGLWH�WRLWXUH��

1.��/D�VXUIDFH�GH�OD�GDOOH�HVW�QLYHOpH�PR\HQQDQW�XQH�FRXFKH�GH�PRUWLHU�RX�GH�FLPHQW�
FROOH��VL�QpFHVVDLUH�

2. �/HV�SDQQHDX[�GH�;36�VRQW�SODFpV�VXU�OD�SHQWH�GH�OD�WRLWXUH��,O�VH�SHXW�TX¶XQH�¿[DWLRQ�
PpFDQLTXH�SURYLVRLUH�VRLW�QpFHVVDLUH��D¿Q�G¶pYLWHU�OH�JOLVVHPHQW�GHV�SDQQHDX[��ORUV�
GH�OD�PLVH�HQ�SODFH�GHV�DXWUHV�pOpPHQWV�GH�OD�WRLWXUH��

3���6XU� OHV� SDQQHDX[�� GHV� OLVWRQV� HQ� ERLV� VRQW� ¿[pV�� GDQV� OH� VHQV� GH� OD� SHQWH�
�KDELWXHOOHPHQW��VHFWLRQ���[���j���[���PP��j�XQH�GLVWDQFH�HQWUH�OHV�OLVWRQV�GH����j�
���FP��PR\HQQDQW�GHV�FORXV�RX�GHV�DWWDFKHV�TXL��HQ�WUDYHUVDQW�O¶LVRODQW��GHPHXUHQW�
DQFUpV�GDQV�OD�GDOOH�RX�OD�VWUXFWXUH�GH�VXSSRUW��/HV�OLVWRQV�SHUPHWWHQW�XQH�¿[DWLRQ�
Gp¿QLWLYH�GHV�SDQQHDX[�G¶LVRODWLRQ�;36��HQ�ODLVVDQW�XQ�HVSDFH�YHQWLOp�pYLWDQW� OHV�
FRQWUDLQWHV�WKHUPLTXHV�DX�QLYHDX�GHV�WXLOHV�

4.��6XU�OHV�UDFFRUGV�YHUWLFDX[��GHV�OLVWRQV�KRUL]RQWDX[��VHFWLRQ���[���PP��VRQW�¿[pV�j�
OD�GLVWDQFH�LQGLTXpH�GDQV�OD�¿FKH�SURGXLW�GH�OD�WXLOH��

5.��/HV�WXLOHV�GH�OD�WRLWXUH�VRQW�¿[pHV�VXU�OH�OLVWRQ�DQWpULHXU�
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(Q�FDV�GH�5pQRYDWLRQ�

&HWWH�DSSOLFDWLRQ�HVW�SDUWLFXOLqUHPHQW�UHFRPPDQGpH�GDQV�OHV�FDV�R��O¶HVSDFH�HQ�GHVVRXV�
GH�OD�WRLWXUH��Q¶HVW�SDV�DFFHVVLEOH��2X�ELHQ��O¶RQ�SUR¿�WH�GH�OD�UpQRYDWLRQ�GHV�WXLOHV�SRXU�
PHWWUH�HQ�°XYUH�O¶LVRODWLRQ�WKHUPLTXH�j�OD�VWUXFWXUH��FKDUSHQWH��IRUPDQW�OD�WRLWXUH�

&HWWH�RSpUDWLRQ�H[LJH�TXH�O¶RQ�VRXOqYH�OHV�WXLOHV�HW�O¶RQ�UpDOLVH�XQH�VWUXFWXUH�TXL�SHUPHW��
OD�¿�[DWLRQ�GH�O¶LVRODQW�WKHUPLTXH��DYDQW�GH�SODFHU�OHV�QRXYHOOHV�WXLOHV��

7RLWXUH�LQFOLQpH�LVROpH�DYHF�O¶(36��

)LJXUH������/¶LVRODWLRQ�DYHF�GH�O¶(36�HQ�WRLWXUH�LQFOLQpH

(Q�FDV�GH�FRQVWUXFWLRQ�QHXYH�

/D�PLVH�HQ�°XYUH�GX�SRO\VW\UqQH�H[SDQVp�G¶(36�GDQV�OHV�WRLWXUHV�LQFOLQpHV��HVW�WUqV�
VLPLODLUH�DX�FDV�SUpFpGHQW��(Q�HIIHW��GDQV�OHV�GHX[�FDV��RQ�XWLOLVH�OH�V\VWqPH�GpQRPPp�
6DUNLQJ�� TXL� HVW� DSSOLFDEOH� j� WRXWHV� OHV� SODTXHV� LVRODQWHV� ULJLGHV� ORUVTX¶LO� V¶DJLW� GH�
WRLWXUH�LQFOLQpH��

/H�SURFHVVXV�j�VXLYUH��HVW�UpVXPp�HQ�OHV�pWDSHV�VXLYDQWHV���

1.��/D�VXUIDFH�GH� OD�SHQWH�HVW�QLYHOpH�PR\HQQDQW�XQH�FRXFKH�GH�PRUWLHU�RX�FLPHQW�
FROOH��VL�QpFHVVDLUH��

2.��/HV�SODTXHV�GX�SRO\VW\UqQH�(36�VRQW�SODFpHV�VXU�OH�F{Wp�GH�OD�WRLWXUH��QRUPDOHPHQW�
WUDYHUVDQW�OD�SHQWH���8QH�¿�[DWLRQ�PpFDQLTXH�SURYLVRLUH�SHXW�rWUH�QpFHVVDLUH��SRXU�
HPSrFKHU� OH� JOLVVHPHQW� GHV� SODTXHV�� SHQGDQW� TXH� O¶RQ� HIIHFWXH� OH�PRQWDJH�GHV�
DXWUHV�pOpPHQWV�GH�OD�WRLWXUH��

3.��/HV� OLVWRQV� HQ� ERLV� VRQW� ¿�[pV� VXH� OHV� SDQQHDX[�� GDQV� OH� VHQV� GH� OD� SHQWH��
PR\HQQDQW�GHV�FORXV�RX�GHV�¿�[DWLRQV�TXL��HQ�WUDYHUVDQW�O¶LVRODQW��VRQW�DQFUpV�GDQV�
OD�VWUXFWXUH�SRUWHXVH��/HV� OLVWRQV�SHUPHWWHQW� OD�¿�[DWLRQ�Gp¿�QLWLYH�GHV�SDQQHDX[�
LVRODQWV�� HQ� ODLVVDQW� HQ� HVSDFH� YHQWLOp� TXL� pYLWH� OHV� FRQWUDLQWHV� WKHUPLTXHV� DX�
QLYHDX�GHV�WXLOHV��

4.��6XU�OHV�OLVWRQV�YHUWLFDX[��GHV�OLVWRQV�KRUL]RQWDX[�VRQW�FORXpV��VHFWLRQ���[���PP��j�
OD�GLVWDQFH�LQGLTXpH�GDQV�OD�¿�FKH�SURGXLW�GH�OD�WXLOH��

5.��/HV�WXLOHV�GH�OD�WRLWXUH�VRQW�¿�[pHV�VXU�OH�OLVWRQ�KRUL]RQWDO��
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(Q�FDV�GH�UpQRYDWLRQ�

&HWWH�DSSOLFDWLRQ�HVW�UHFRPPDQGpH�GDQV�OH�FDV�R��O¶HVSDFH�VRXV�OD�WRLWXUH�Q¶HVW�SDV�
DFFHVVLEOH��RX�ORUVTXH�O¶RQ�UpKDELOLWH�OH�WRLW�SRXU�PHWWUH�HQ�°XYUH�O¶LVRODWLRQ�WKHUPLTXH�
GH�OD�WRLWXUH�

&HWWH�RSpUDWLRQ�QpFHVVLWH�OH�VRXOqYHPHQW�GX�WRLW�HW�OD�PLVH�HQ�SODFH�G¶XQH�VWUXFWXUH�TXL�
SHUPHW�OD�¿�[DWLRQ�GH�O¶LVRODQW�WKHUPLTXH�DYDQW�GH�UHPHWWUH�HQ�SODFH�OHV�QRXYHOOHV�WXLOHV�

7RLWXUH�LQFOLQpH�LVROpH�DYHF�GX�SRO\XUpWKDQH�SURMHWp��

'H�O¶H[WpULHXU�YHUV�O¶LQWpULHXU�GH�OD�WRLWXUH��VRQW�pQXPpUpV�OHV�FRPSRVDQWV�VXLYDQWV���

1.�7XLOHV

2.��/LVWRQV�DYHF�ODPH�G¶DLU�G¶pWDQFKpLWp�DYHF�O¶DVSKDOWH�

3. �385��3RO\XUpWKDQH�3URMHWp��'HQVLWp����NJ�P3.

4.��3DUH�YDSHXU�LQ�VLWX��pPXOVLRQ�G¶DVSKDOWH�RX�GH�ELWXPH��

5.  6XSSRUW�UpVLVWDQW��GDOOH��SODTXH�GH�FpUDPLTXH������

)LJXUH������'LVSRVLWLRQ�GHV�OLVWRQV��6RXUFH��$VVRFLDWLRQ�
(VSDJQROH�GH�3RO\VW\UqQH�([SDQVp��$1$3(��

)LJXUH� ����� 0LVH� HQ� SODFH� GHV� WXLOHV�
�6RXUFH��$1$3(�

)LJXUH������/¶LVRODWLRQ�DYHF��GX�SRO\XUpWKDQH�SURMHWp�HQ�WRLWXUH�LQFOLQpH�
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toiture inclinée isolée avec de la laine minérale (mW)

)LJXUH������'HVFULSWLRQ�GX�GLVSRVLWLI��6RXUFH���$)(/0$��$VVRFLDWLRQ�GHV�)DEULFDQWV�(VSDJQROHV�GHV�
/DLQHV�0LQpUDOHV�,VRODQWHV�

(Q�FDV�GH�FRQVWUXFWLRQ�QHXYH�

/D� ¿�[DWLRQ� GH� O¶LVRODQW� VHUD� UpDOLVpH� HQ� XWLOLVDQW� GHV� DQFUDJHV� PpFDQLTXHV� G¶XQH�
ORQJXHXU�PLQLPDOH�pJDOH�j�O¶pSDLVVHXU�GH�O¶LVRODQW������PP��RX�VHORQ�OHV�VSpFL¿�FDWLRQV�
GX�IDEULFDQW�GH�O¶DQFUDJH��

/H�QRPEUH�PLQLPXP�GHV�DQFUDJHV�GRLW�rWUH�GH���j���XQLWpV�P2�GH�VXUIDFH��HQ�GRXEODQW�
OD�TXDQWLWp�GDQV� OH�SpULPqWUH�GH� OD� WRLWXUH�HW�GDQV� OHV�SRLQWV�GH�UHQFRQWUH�DYHF�GHV�
FKHPLQpHV��VL�HOOHV�H[LVWHQW��RX�G¶DXWUHV�pOpPHQWV�GH�OD�WRLWXUH�

8QH�FDYLWp�VHUD� IRUPpH�DX�QLYHDX�GHV�SRLQWV�GH� UHQFRQWUH�GH� OD�VWUXFWXUH�DYHF� OHV�
DYDQW�WRLWV�HW�OHV�SLJQRQV��GH�VRUWH�TXH�OH�SDQQHDX�GH�ODLQH�PLQpUDOH�VRLW�UHWHQX�SDU�
OHV�EXWpHV�IRUPDQW�OD�FDYLWp��/H�SODIRQG�HQ�DYDQW�WRLW�GRLW�rWUH�GLPHQVLRQQp�GH�PDQLqUH�
j�UHWHQLU�O¶pYHQWXHO�JOLVVHPHQW�GHV�WXLOHV�PRQWpHV�VXU�FHOXL�FL�

/¶RQ� GRLW� pYLWHU� TXH� GHV� MRLQWV� RXYHUWV� UHVWHQW� HQWUH� OHV� SDQQHDX[� LVRODQWV�� &HOD�
SURYRTXHUD�GHV�SRQWV�WKHUPLTXHV�GDQV�OD�WRLWXUH��

(Q�FDV�GH�UpQRYDWLRQ�

(WDQW�GRQQp�TXH�FHWWH�DSSOLFDWLRQ�QpFHVVLWH� OH�VRXOqYHPHQW�GH� OD� WRLWXUH��HOOH�HVW�
GRQF�SDUWLFXOLqUHPHQW� UHFRPPDQGpH�GDQV� OH�FDV�R�� O¶HVSDFH�VRXV� OD� WRLWXUH�Q¶HVW�
SDV� DFFHVVLEOH�� RX� ORUVTXH� O¶RQ� UpKDELOLWH� OH� WRLW� SRXU� PHWWUH� HQ�°XYUH� O¶LVRODWLRQ�
WKHUPLTXH�GH�OD�WRLWXUH��

5.3.3. isolation des murs et parois opaques

/¶LVRODWLRQ�WKHUPLTXH�GHV�PXUV�RX�GHV�SDURLV�RSDTXHV�GX�EkWLPHQW��SHXW�rWUH�UpDOLVpH�
VHORQ�WURLV�PpWKRGHV�GLIIpUHQWHV��

 Ȉ ,VRODWLRQ�SDU�O¶H[WpULHXU��TXL�FRQVLVWH�j�DSSOLTXHU�XQH�FRXFKH�GH�PDWpULDX�LVRODQW�VXU�
OD�IDFH�H[WpULHXUH�GX�PXU��&H�V\VWqPH�HVW�WUqV�HI¿�FDFH��LO�OLPLWH�OHV�SRQWV�WKHUPLTXHV�
HW� HVW� SDUWLFXOLqUHPHQW� LQGLTXp� GDQV� OD� UpKDELOLWDWLRQ� GHV� EkWLPHQWV�� 3HXW�rWUH�
TXH�F¶HVW� OD�VROXWLRQ� OD�SOXV�FR�WHXVH��QpDQPRLQV�HOOH�DLGH�GDQV� OD� UpGXFWLRQ�RX�
O¶pOLPLQDWLRQ�G¶DXWUHV�SUREOqPHV��WHOV�TXH�OD�FRQGHQVDWLRQ�G¶HDX��OD�SpQpWUDWLRQ�GH�

1��6WUXFWXUH�ODQJXHWpH

2.�3DUH�YDSHXU

3.��qUH�UDQJpH�GH�OLVWRQV�HQ�ERLV

4.��3DQQHDX� VHPL�ULJLGH� HQ� ODLQH� PLQpUDOH� GH�
FRQGXFWLYLWp�WKHUPLTXH�������:�P�.

5. 0HPEUDQH�G¶pWDQFKpLWp

6.��qPH�UDQJpH�GH�OLVWRQV�HQ�ERLV

7.�/LVWRQV�HQ�ERLV

8.�7XLOHV
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OD�SOXLH�HW�OH�EUXLW�H[WpULHXU��

 Ȉ ,VRODWLRQ�SDU�LQMHFWLRQ��GHV�PXUV�FUHX[��TXL�HVW�OD�VROXWLRQ�OD�SOXV�FRXUDQWH�GDQV�OHV�
QRXYHOOHV� FRQVWUXFWLRQV�� 'DQV� FH� W\SH� G¶LQWHUYHQWLRQ�� LO� IDXW� SUrWHU� XQH� DWWHQWLRQ�
SDUWLFXOLqUH� DX[� SRLQWV� GH� UHQFRQWUH� DYHF� OHV� GDOOHV� HW� OHV� EORFV� GH� SLHUUH� GHV�
SHUVLHQQHV��SRXU�pYLWHU�OD�IRUPDWLRQ�GHV�SRQWV�WKHUPLTXHV��

 Ȉ ,VRODWLRQ�SDU�O¶LQWpULHXU��TXL�FRQVLVWH�HQ�OD�¿[DWLRQ�GH�O¶LVRODQW�WKHUPLTXH��VXU�OD�
IDFH�LQWpULHXUH�GX�PXU��(OOH�HVW�VRXYHQW�XWLOLVpH�GDQV�OD�UpQRYDWLRQ�GHV�EkWLPHQWV�
DQFLHQV�� VXU� GHV�PXUV�GH�SLHUUH� RX�GDQV� OD� UpKDELOLWDWLRQ�GHV�PRQXPHQWV�R��
O¶RQ� QH� GRLW� SDV� FKDQJHU� OHV� FRQGLWLRQV� HVWKpWLTXHV� GH� OD� SDURL� H[WpULHXUH��
/¶LQFRQYpQLHQW�GH�FHWWH�PpWKRGH�HVW�TX¶HOOH�IDLW�SHUGUH�GH�O¶HVSDFH�KDELWDEOH�j�
O¶LQWpULHXU�GX�EkWLPHQW��

isolation des murs creux (double cloison)

=RQH 
FOLPDWLTXH

7DX[�GHV�EDLHV�
YLWUpHV�7*%9

pSDLVVHXU�
;36��PP

pSDLVVHXU�
(36��PP

pSDLVVHXU�
385��PP

pSDLVVHXU�
0:��PP

Z1 ����� 30 30 30 30
������� 30 30 30 30
������ 30 30 30 30
������ 30 30 30 30

Z2 ����� 30 30 30 30
������� 30 30 30 30
������ 30 40 30 40
������ 40 40 40 50

Z3 ����� 30 30 30 30
������� 30 30 30 30
������ 30 40 30 40
������ 40 40 40 50

Z4 ����� 40 40 40 50
������� 40 40 40 50
������ 40 40 40 50
������ 50 50 40 50

Z5 ����� 30 30 30 30
������� 30 40 30 40
������ 40 40 40 50
������ 50 50 40 50

Z6 ����� 30 30 30 30
������� 30 40 30 40
������ 40 40 40 50
������ 50 50 40 50

7DEOHDX� ���� (SDLVVHXUV�PLQLPDOHV� HQ� LVRODWLRQ� GHV�PXUV� FUHX[� � DYHF� GX� SRO\VW\UqQH� H[WUXGp�
�;36���SRO\VW\UqQH�H[SDQVp��(36���SRO\XUpWKDQH�SURMHWp��385��HW�ODLQH�PLQpUDOH��0:�

1�%���/HV�pSDLVVHXUV�VRQW�DUURQGLHV�j�FHOOHV�TXL�H[LVWHQW�VXU�OH�PDUFKp�
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0XUV�FUHX[�LVROpV�DYHF�GX�;36��

,O�V¶DJLW�G¶XQ�V\VWqPH�FRXUDPPHQW�XWLOLVp�GDQV�OD�FRQVWUXFWLRQ�QHXYH�SRXU�WRXW�W\SH�GH�
FOLPDW��,O�HVW�FRPSRVp�SDU�GHV�IDoDGHV�j�GRXEOH�FORLVRQ�SUpFRQVWUXLWHV��HQ�FpUDPLTXH�
RX�HQ�EpWRQ���OH�PXU�H[WpULHXU�SRUWHXU�HW�OH�PXU�LQWpULHXU�GH�SURWHFWLRQ��DYHF�PLVH�HQ�
SODFH�GH�O¶LVRODQW�HQWUH�OHV�GHX[��

/H�V\VWqPH�SHUPHW�DLQVL�GH�UpGXLUH�OH�WUDQVIHUW�GH�FKDOHXU�HW�IRXUQLW�GHV�HQFORV�DYHF�
GHV� LQHUWLHV� WKHUPLTXHV�� HW� DYHF� GHV� DPRUWLVVHPHQWV� HW� GpSKDVDJHV� PRGpUpV� GH�
O¶RQGH�WKHUPLTXH��

/¶LVRODQW� HVW� SODFp� GLUHFWHPHQW� VXU� OD� IDFH� LQWpULHXUH� GH� OD� FORLVRQ� H[WpULHXUH�� /HV�
SDQQHDX[�GRLYHQW�rWUH�SODFpV�ELHQ�MX[WDSRVpV�HQ�FRXYUDQW�WRXWH�OD�VXUIDFH�j�LVROHU��3RXU�
OD� �¿�[DWLRQ� �� O¶RQ�SHXW�XWLOLVHU� LQGLVWLQFWHPHQW�GHV�V\VWqPHV� �PpFDQLTXHV��EURFKHV�GH�
¿�[DWLRQ�VSpFLDOHV�SRXU�LVRODWLRQ����RX���SDU�SDQQHDX���ODQLqUHV�RX�SDWHV�GH�¿�[DWLRQ���RX�
GHV�V\VWqPHV�FROOpV�PR\HQQDQW�GHV�SURGXLWV�DSSURSULpV��ELWXPH��ODWH[��FLPHQW��FROOH���

/HV�SODTXHV�VRQW�SODFpHV�HQ�IRUPDQW�XQ�©�FRQWLQXXP�ª��JUkFH�j�OD�¿�QLWLRQ�GX�ERUG�ODQJXHWp��

6L� O¶LVRODQW� QH� UHPSOLW� SDV� WRXW� O¶HVSDFH� HQWUH� OHV� GHX[� FORLVRQV�� OH� VXUSOXV� GH� O¶DLU�
GRLW�UHVWHU�GDQV�OH�F{Wp�H[WpULHXU�GH�O¶HQFHLQWH��3RXU�\�DUULYHU�� O¶RQ�GRLW�GLVSRVHU�GHV�
pOpPHQWV� G¶pFDUWHPHQW�� GH�PDQLqUH� j� DJLU� FRPPH�XQ� pOpPHQW� G¶HVSDFHPHQW� HQWUH�
OD�FORLVRQ�H[WpULHXUH�HW� O¶LVRODQW��/D� ODQJXHWWH�UDLQXUH� ODWpUDOH�GHV�SDQQHDX[�SHUPHW�
G¶DVVXUHU�OD�FRQWLQXLWp�GH�O¶LVRODWLRQ��

)LJXUH������6\VWqPH�GH�¿�[DWLRQ��6RXUFH���$,3(;��$VVRFLDWLRQ�
,EpULTXH�GX�3RO\VW\UqQH�H[WUXGp�

8QH�IRLV�SODFpHV�OHV�SODTXHV�GH�;36��O¶RQ�SURFqGH�j�
VRXOHYHU�OH�SDUHPHQW�LQWpULHXU�GX�PXU�FUHX[�

)LJXUH������0LVH�HQ�SODFH�GHV�SODTXHV�GH�;36�
GDQV�OD�GRXEOH�FORLVRQ�

)LJXUH������0LVH�HQ�SODFH�GH�O¶LVRODQW�GDQV�OD�ODPH�
G¶DLU�GH�OD�GRXEOH�FORLVRQ���6RXUFH��$'(5((�
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(Q�FDV�GH�UpQRYDWLRQ�

&HWWH�DSSOLFDWLRQ�Q¶HVW�SDV�DSSURSULpH�HQ�FDV�GH�UpQRYDWLRQ�

0XUV�FUHX[��GRXEOH�FORLVRQ��LVROpV�DYHF�GH�O¶(36��

/H�SURFHVVXV�GH�PLV�HQ�SODFH�GH� O¶LVRODWLRQ�(36�VXU�GHV�PXUV�DYHF� ODPH�G¶DLU��HVW�
VLPLODLUH�DX�FDV�SUpFpGHQW��

3UHPLqUHPHQW��O¶RQ�¿�[H�OHV�SODTXHV�VXU�OH�PXU�H[WpULHXU�

$SUqV��O¶RQ�VRXOqYH�OD�SDURL�LQWpULHXUH�GH�OD�GRXEOH�FORLVRQ�

/D�SDURL�LQWpULHXUH�VHUD�PRQWpH�HQ�ODLVVDQW�XQH�ODPH�G¶DLU�HQWUH�HOOH�HW�O¶LVRODQW�

)LJXUH������'pWDLO�GH�PLVH�HQ�°XYUH���6RXUFH��$'(5((�

)LJXUH������3ODFHPHQW�GHV�SODTXHV�GH� O¶(36��
�6RXUFH��$'(5((�

)LJXUH������6RXOqYHPHQW�GH�OD�SDURL�LQWpULHXUH��
�6RXUFH��$'(5((�
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(Q�FDV�GH�UpQRYDWLRQ��

&HWWH�DSSOLFDWLRQ�Q¶HVW�SDV�DSSURSULpH�HQ�FDV�GH�UpQRYDWLRQ�

murs creux isolés avec du polyuréthane projeté

/¶LQMHFWLRQ�GH�OD�PRXVVH�GH�SRO\XUpWKDQH�GDQV�OD�ODPH�G¶DLU�VHUD�UpDOLVpH�j�WUDYHUV�GHV�
RUL¿FHV�RX�WURXV��SUpDODEOHPHQW�UpDOLVpV��HVSDFpV�G¶XQ���PqWUH�DX�PD[LPXP�OHV�XQV�
GHV�DXWUHV��VDQV�rWUH�VLWXpV�VXU�OD�PrPH�OLJQH��

/¶LQMHFWLRQ�GRLW�FRPPHQFHU�SDU�OHV�RUL¿FHV�LQIpULHXUV��HQ�UHPSOLVVDQW�OD�FDYLWp�GH�EDV�
HQ�KDXW�OHQWHPHQW��GH�VRUWH�TXH�OH�UHPSOLVVDJH�GX�O¶LVRODQW�GRLW�VDWXUHU�OH�YROXPH�GH�
OD�FDYLWp�VDQV�FUpHU�GHV�WHQVLRQV�H[FHVVLYHV�GDQV�OHV�EULTXHV�FROODWpUDOHV��SRXU�pYLWHU�
OHXU�pYHQWXHOOH�¿VVXUDWLRQ��3OXV�OD�FDYLWp�HVW�pWURLWH��SOXV�O¶RQ�DXJPHQWH�OD�SUpFDXWLRQ��
(Q� FKRLVLVVDQW� FH� W\SH� GH� VROXWLRQ�� LO� IDXW� JDUGHU� j� O¶HVSULW� TXH� OH� UHPSOLVVDJH� GX�
YROXPH�GH�OD�FDYLWp�SHXW�rWUH�DIIHFWp�SDU�OD�SUpVHQFH�GHV�FRUSV�pWUDQJHUV��GpEULV�GH�
FRQVWUXFWLRQ��j�O¶LQWpULHXU�GH�FHOOH�FL��

/¶LQMHFWLRQ� GH� OD�PRXVVH� VHUD� UpDOLVpH� j� WUDYHUV� GHV� RUL¿FHV� IDLWV� GDQV� O¶XQH� GHV�
SDURLV�GX�PXU�FUHX[��WRXMRXUV�GX�EDV�HQ�KDXW�

/D� PRXVVH� j� LQMHFWHU� HVW� GH� IDLEOH� GHQVLWp� ���� NJ�P3�� HW� j� FHOOXOHV� RXYHUWHV�� 3DU�
FRQVpTXHQW��OH�IDFWHXU�GH�UpVLVWDQFH�j�OD�YDSHXU�G¶HDX��ȝ��HVW�SURFKH�GH����,O�HVW�GRQF�
LQGLVSHQVDEOH�GH�IDLUH�OHV�FDOFXOV�QpFHVVDLUHV��pWDQW�GRQQp�TXH�VHORQ�OHV�FRQGLWLRQV�
FOLPDWLTXHV�HW�OD�QDWXUH�GH�OD�FORLVRQ�SULQFLSDOH��LO�SHXW�H[LVWHU�XQ�ULVTXH�G¶DSSDULWLRQ�
GHV�FRQGHQVDWLRQV�LQWHUVWLWLHOOHV��

(Q�FDV�GH�UpQRYDWLRQ�

&¶HVW�XQH�DSSOLFDWLRQ�SDUWLFXOLqUHPHQW�LQGLTXpH�HQ�FDV�GH�UpQRYDWLRQ�

murs creux isolés avec de la laine minérale (mW)

1.��0RQWHU� OD� SDURL� LQWpULHXUH� GX�PXU� FUHX[�� (OLPLQHU� OHV� UHVWHV� GH� FROOH� RX� GH�
FLPHQW� VXU� OD� IDFH� H[WpULHXUH� GH� OD� SDURL�� DILQ� TXH� O¶LVRODQW� SXLVVH� \� DGKpUHU�
FRUUHFWHPHQW�HW�DILQ�G¶pYLWHU�OHV�SHUWHV�GH�FKDOHXU�SDU�FRQYHFWLRQ�GXHV�j�XQH�
ODPH�G¶DLU�FKDXG��

2.��/¶LVRODQW�GRLW�rWUH�SRVp�GH�IDoFRQ�j�FH�TXH�O¶HQVHPEOH�GH�OD�VXUIDFH�GH�IDoDGH��OHV�
GpWDLOV�HW�OHV�UDFFRUGV�UpSRQGHQW�DX[�H[LJHQFHV�PLQLPXP�HQ�PDWLqUH�GH�YDOHXU�5�HW�
8��3RVHU�OHV�SDQQHDX[�HQ�GHPL�EULTXH�HQ�OHV�DSSX\DQW�OpJqUHPHQW�OHV�XQV�FRQWUH�
OHV�DXWUHV��

3.  )L[HU� OHV�SDQQHDX[� MRLQWLYHPHQW� FRQWUH� OD�SDURL� LQWpULHXUH�DX�PR\HQ�GH�FURFKHWV�
G¶DQFUDJH�DYHF�URVDFH��PLQ����FURFKHWV�SDU�P2���

4. �0RQWHU�OD�SDURL�LQWpULHXUH�GX�PXU�FUHX[�HQ�pYLWDQW�TXH�OHV�UHVWHV�GH�FLPHQW�QH�VRLHQW�
HQ�FRQWDFW�DYHF�O¶LVRODQW��'DQV�OH�FDV�GH�PXUV�DYHF�XQ�UHPSOLVVDJH�SDUWLHO��SUpYRLU�
XQH�ODPH�G¶DLU�G¶DX�PRLQV����PP��

(Q�FDV�GH�UpQRYDWLRQ��

&H�Q¶HVW�SDV�XQH�WHFKQLTXH�FRXUDPPHQW�XWLOLVpH�HQ�FDV�GH�UpQRYDWLRQ�
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isolation des murs par l’extérieur

/¶XWLOLVDWLRQ� GH� SDQQHDX[� LVRODQWV� SRXU� O¶LVRODWLRQ� GHV� PXUV� DXJPHQWH� OH� FRQIRUW�
WKHUPLTXH� HW� UpGXLW� OH� ULVTXH� GHV� FRQGHQVDWLRQV�� /HV� V\VWqPHV� G¶LVRODWLRQ� SDU�
O¶H[WpULHXU��FRQQXV�FRPPH�(7,&6��([WHUQDO�7KHUPDO�,QVXODWLRQ�&RPSRVLWH�6\VWHPV��
HW�IDoDGHV�YHQWLOpHV��VRQW�GHV�VROXWLRQV�GH�FRQVWUXFWLRQ�SDUWLFXOLqUHPHQW�LQWpUHVVDQWHV�
HQ�SURFHVVXV�GH�UpKDELOLWDWLRQ�pQHUJpWLTXH��(Q�HIIHW��HQ�LQWHUYHQDQW�SDU�O¶H[WpULHXU��FHOD�
QH�SURGXLW�SDV�G¶LQWHUIpUHQFH�SRXU�OHV�XVDJHUV�GHV�EkWLPHQWV��QH�UpGXLW�SDV�OD�VXUIDFH�
XWLOH�HW�DXJPHQWH�OD�YDOHXU�HVWKpWLTXH�HW�pFRQRPLTXH�GX�EkWLPHQW�

/¶XWLOLVDWLRQ� GH� SODTXHV� G¶LVRODWLRQ� IRXUQLW� XQH� HQYHORSSH� WKHUPLTXH� HQ� FRQWLQX�� HQ�
UpGXLVDQW� OH� FRHI¿FLHQW� GH� WUDQVPLVVLRQ� WKHUPLTXH�GX�PXU�HW� HQ� FRUULJHDQW� OHV�SRQWV�
WKHUPLTXHV�OLQpDLUHV��FRPPH�OHV�IURQWV�GH�GDOOH��OHV�FRQWRXUV�GHV�FUHX[��OHV�SLOLHUV��HWF��

,O�V¶DJLW�G¶XQH�LQVWDOODWLRQ�GpOLFDWH�HW�H[SRVpH��ELHQ�TX¶HOOH�VRLW�OD�VROXWLRQ�OD�SOXV�SURFKH�
GH�O¶LGpDO�GX�FRQWU{OH�K\JURWKHUPLTXH�GX�EkWLPHQW��(Q�HIIHW��HOOH�H[SORLWH�DX�PD[LPXP�
O¶LQHUWLH� WKHUPLTXH�GX�EkWLPHQW�HW�� HQ�SDUWLFXOLHU�� pOLPLQH�SUHVTXH�FRPSOqWHPHQW� OHV�
SRQWV�WKHUPLTXHV��(Q�IDLW��OHV�SRQWV�WKHUPLTXHV�VH�IRUPHQW�VHXOHPHQW�GDQV�OD�PHVXUH�
R��OHV�¿[DWLRQV�GH�O¶LVRODWLRQ�HW�GHV�UHYrWHPHQWV��HQ�IDoDGH�YHQWLOpH��OHV�SURYRTXHQW�

eWDQW�GRQQp�TXH� OD�PLVH�HQ�SODFH�GH� O¶LVRODQW�VH� IDLW�SDU� O¶H[WpULXHU��FHOD�FRQVWLWXH� OD�
VROXWLRQ�SULYLOpJLpH�SRXU�OHV�FDV�GH�UpKDELOLWDWLRQ�WKHUPLTXH��SXLVTXH�HOOH�pYLWH�DXWDQW�TXH�
SRVVLEOH�G¶LQWHUIpUHU�DYHF�OHV�XVDJHUV�GX�EkWLPHQW��

(Q� SOXV�� HOOH� RIIUH� XQH� SURWHFWLRQ� PD[LPDOH� GH� O¶HQFHLQWH� IDFH� DX[� FRQWUDLQWHV�
FOLPDWLTXHV��(Q�SDUWLFXOLHU�HQ�FDV�GH� OD� IDoDGH�YHQWLOpH��R�� LO�VH�SURGXLW��G¶XQH�SDUW��
OD�GLVVLSDWLRQ�GH�FKDOHXU�GDQV�GHV�FRQGLWLRQV�HVWLYDOHV�GH� UDGLDWLRQ�VRODLUH� LQWHQVH��
HW�G¶DXWUH�SDUW��GDQV�GHV�FRQGLWLRQV�KLYHUQDOHV��O¶pYDSRUDWLRQ�GH�WRXWH�FRQGHQVDWLRQ��

'DQV�OH�FDV�GH�UHYrWHPHQW�GLUHFW�GH�O¶LVRODWLRQ�DYHF�XQH�PRQRFRXFKH�GH�PRUWLHU�(7,&6�
�([WHUQDO�7KHUPDO� ,QVXODWLRQ�&RPSRVLWH�6\VWHPV��� LO� HVW� IRUWHPHQW� UHFRPPDQGp� TXH�
OH�V\VWqPH�VRLW�JDUDQWL�SDU�XQH�HQWUHSULVH�TXL�VH�FKDUJH�GH�YpUL¿HU�OD�FRPSDWLELOLWp�GH�
WRXV� OHV�SURGXLWV�HW� OHXU�FRUUHFWH� LQVWDOODWLRQ��HQ�FRQIRUPLWp�DYHF� OHV�DSSUREDWLRQV�GX�
W\SH�©�$YLV�7HFKQLTXH�ª�HW�VHORQ�OHV�GLUHFWLYHV�GX�*XLGH�(27$�(7$*������

=RQH 
FOLPDWLTXH

7DX[�GHV�EDLHV�
YLWUpHV�7*%9

pSDLVVHXU�
;36��PP

pSDLVVHXU�
(36��PP

pSDLVVHXU�
385��PP

pSDLVVHXU�
0:��PP

Z1 ����� 30 30 30 30

������� 30 30 30 30

������ 30 30 30 30

������ 30 30 30 30

Z2 ����� 30 30 30 40

������� 30 30 30 40

������ 40 40 30 40

������ 50 50 40 50
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=RQH
FOLPDWLTXH

7DX[�GHV�EDLHV�
YLWUpHV�7*%9

pSDLVVHXU�
;36��PP

pSDLVVHXU�
(36��PP

pSDLVVHXU�
385��PP

pSDLVVHXU�
0:��PP

Z3 ����� 30 30 30 40

������� 30 30 30 40

������ 40 40 30 40

������ 50 50 40 50

Z4 ����� 50 50 40 50

������� 50 50 40 50

������ 50 50 40 50

������ 50 50 50 60

Z5 ����� 30 30 30 40

������� 40 40 30 40

������ 50 50 40 50

������ 50 50 50 60

Z6 ����� 30 30 30 40

������� 40 40 30 40

������ 50 50 40 50

������ 50 50 50 60

7DEOHDX�����(SDLVVHXUV�PLQLPDOHV�HQ�LVRODWLRQ�GHV�PXUV�SDU�O¶H[WpULHXU�DYHF�OH�SRO\VW\UqQH�H[WUXGp�
�;36���SRO\VW\UqQH�H[SDQVp��(36���SRO\XUpWKDQH�SURMHWp��385��HW�OD�ODLQH�PLQpUDOH��0:��

1�%���/HV�pSDLVVHXUV�VRQW�DUURQGLHV�j�FHOOHV�H[LVWDQWHV�VXU�OH�PDUFKp�

murs isolés par l’extérieur avec xPS

)LJXUH������6FKpPD�GH�O¶DSSOLFDWLRQ�����0XU������1LYHOOHPHQW�����$GKpVLI�����SODTXH�GH�;36�VDQV�
³SHDX´�GDQV�OHV�GHX[�IDFHV��GHQVLWp����NJ�P3�HW�UpVLVWDQFH�j�OD�FRPSUHVVLRQ�����N3D�����$UPDWXUH�
GH�¿�EUH�GH�YHUUH�����(QGXLW�����0RQRFRXFKH���6RXUFH��$,3(;��
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$YDQW�GH�FRPPHQFHU�O¶LQVWDOODWLRQ�GHV�SDQQHDX[��O¶RQ�GRLW�SODFHU�OHV�SUR¿�OV�G¶DPRUoDJH��
/HV�SDQQHDX[�GRLYHQW�WRXMRXUV�rWUH�SODFpV�GX�EDV�YHUV�OH�KDXW��j�SDUWLU�GHV�VHFWLRQV�
LQIpULHXUHV��DSUqV�DYRLU�DSSOLTXp�O¶DGKpVLI�VXU�OH�F{Wp�ORQJ�HQ�SRVLWLRQ�KRUL]RQWDOH��OHV�
MRLQWV�FRQWUHFROOpV�HW�HQ�SODoDQW�DX�PRLQV�GHX[�¿�[DWLRQV�SDU�SODTXH��D¿�Q�G¶pYLWHU�OHXU�
VpSDUDWLRQ�SHQGDQW�OH�WHPSV�GH�VpFKDJH�GH�O¶DGKpVLI�

)LJXUH� ����� 6FKpPD� GH� PLVH� HQ� SODFH� GHV�
SODTXHV�HW�GHV�¿�[DWLRQV��6RXUFH��$,3(;�

/¶DUPDWXUH�GH�¿�EUH�GH�YHUUH�HVW�¿�[pH�j�OD�
SODTXH�DYHF�OH�FLPHQW�G¶DSSUrW�DSSOLTXp�
HQ�GHX[�FRXFKHV�

/D�¿�QLWLRQ�DYHF�OD�PRQRFRXFKH�FRQVWLWXH�
OD� SKDVH� TXL� UHQG� OH� V\VWqPH� UpVLVWDQW�
DX[� LQWHPSpULHV�� HW� G¶DSSDUHQFH�
DJUpDEOH�� /D� FRXFKH� GH� QLYHOOHPHQW�
VXU� ��O¶DUPDWXUH� GRLW� rWUH� FRPSOqWHPHQW�
VqFKH��DYDQW�GH�FRPPHQFHU�OD�PLVH�HQ�
°XYUH�GH�OD�PRQRFRXFKH��/H�WHPSV�GH�
VpFKDJH�SHXW�GXUHU�SOXVLHXUV�VHPDLQHV��

,O�HVW�UHFRPPDQGp�G¶XWLOLVHU�GHV�PRQRFRXFKHV�GH�FRXOHXUV�FODLUHV��DYHF�XQ�LQGLFH�GH�
UpÀ�H[LRQ�VXSpULHXU�j�����

(Q�FDV�GH�UpQRYDWLRQ��

&HWWH�DSSOLFDWLRQ�HVW�VSpFLDOHPHQW�UHFRPPDQGpH�HQ�FDV�GH�UpQRYDWLRQ�GHV�IDoDGHV��/H�
;36�HVW�UHFRPPDQGp�HQ�SDUWLFXOLHU�SRXU�LVROHU�OHV�SOLQWKHV�HW�OHV�SDUWLHV�LQIpULHXUHV�GX�
EkWLPHQW��\�FRPSULV�OHV�PXUV�HQIRXLV�GDQV�OH�VRO��FRPSWH�WHQX�GH�VHV�FDUDFWpULVWLTXHV�
G¶DEVRUSWLRQ�G¶HDX�TXDVL�QXOOH�HW�GH�VD�UpVLVWDQFH�PpFDQLTXH��

murs isolés par l’extérieur avec ePS

)LJXUH� ����� 'pWDLO� GH� O¶DSSOLFDWLRQ�
�6RXUFH��$1$3(�

0XU�H[WpULHXU

EPS

$UPDWXUH

(QGXLW

3URGXLW�G¶LPSUHVVLRQ

3HLQWXUH�
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$YDQW�GH�FRPPHQFHU�O¶LQVWDOODWLRQ�GHV�SDQQHDX[�GH�O¶(36�GH�FRQGXFWLYLWp�WKHUPLTXH�
������:��P�.����O¶RQ�GRLW�FRQGLWLRQQHU�OD�VXSHU¿�FLH�GX�PXU�H[WpULHXU�HW�SODFHU�OHV�SUR¿�OV�
G¶DPRUoDJH��/HV�SDQQHDX[�GRLYHQW�WRXMRXUV�rWUH�SODFpV�GX�EDV�YHUV�OH�KDXW��j�SDUWLU�
GHV� VHFWLRQV� LQIpULHXUHV�� DSUqV�DYRLU� DSSOLTXp� O¶DGKpVLI� VXU� OH� F{Wp� ORQJ�HQ�SRVLWLRQ�
KRUL]RQWDOH��OHV�MRLQWV�FRQWUHFROOpV�HW�HQ�SODoDQW�DX�PRLQV�GHX[�¿�[DWLRQV�SDU�SODTXH��
D¿�Q�G¶pYLWHU�OHXU�VpSDUDWLRQ�SHQGDQW�OH�WHPSV�GH�GXUFLVVHPHQW�GH�O¶DGKpVLI��

(Q�FDV�GH�UpQRYDWLRQ��

&HWWH�DSSOLFDWLRQ�HVW�VSpFLDOHPHQW�UHFRPPDQGpH�HQ�FDV�GH�UpQRYDWLRQ�GHV�IDoDGHV��
/H�SRO\VW\UqQH�(36�HVW� ODUJHPHQW�XWLOLVp�JUkFH�j�VHV�SURSULpWpV�GH�JUDQGH�VWDELOLWp�
GLPHQVLRQQHOOH�� ,O� HVW� UHFRPPDQGp� G¶XWLOLVHU� GHV� V\VWqPHV� G�PHQW� WHVWpV� HW� HQ�
SRVVHVVLRQ�G¶XQ�$YLV�7HFKQLTXH��pWDQW�GRQQp�TXH�O¶DSSOLFDWLRQ�FRUUHFWH�HVW�OD�FOHI�GX�
UpVXOWDW�DWWHQGX��

murs isolés par l’extérieur avec du polyuréthane projeté (Pur)

(Q�FDV�GH�FRQVWUXFWLRQ�QHXYH��

'DQV� FHWWH� DSSOLFDWLRQ� VXU� OD� VXUIDFH� GX�
PXU�H[WpULHXU��TXL�GRLW�rWUH�SURSUH��VqFKH�
HW� DX�GHVVXV� GH� ��&�� O¶RQ� SXOYpULVH� XQH�
PRXVVH� GH� SRO\XUpWKDQH� GH� GHQVLWp� ���
NJ�P3�HW�GH�FRQGXFWLYLWp�WKHUPLTXH�������
:��P�.��� 7RXV� OHV� pOpPHQWV� DXWRXU� GH�
OD� � ]RQH� GH� SXOYpULVDWLRQ� GRLYHQW� rWUH�
SURWpJpV��

)LJXUH� ����� 6FKpPD� GH� O¶DSSOLFDWLRQ� �6RXUFH��
$VVRFLDWLRQ� (VSDJQROH� 7HFKQLTXH� GX�
3RO\XUpWKDQH�$SSOLTXp�$7(3$�

/H�385�HVW�DSSOLTXp�HQ�FRXFKHV�VXFFHVVLYHV�G¶DX�SOXV�����RX���FP�MXVTX¶j�REWHQLU�
O¶pSDLVVHXU�VRXKDLWpH�

3RXU�DPpOLRUHU� O¶DGKpUHQFH�GX�UHYrWHPHQW�H[WpULHXU�j�OD�PRXVVH�GH�SRO\XUpWKDQH��
LO�HVW�SRVVLEOH�GH�JUDWWHU�OpJqUHPHQW�OD�VXUIDFH�GH�OD�PRXVVH��DSSOLTXHU�XQH�UpVLQH�
GH�EDVH�FRPPH�FRXFKH�GH�IRQG��HW�XWLOLVHU�XQ�WUHLOOLV�PpWDOOLTXH�DQFUp�j�OD�PRXVVH��

,O�HVW�MXGLFLHX[�G¶HQJDJHU�GHV�DSSOLFDWHXUV�FHUWL¿�pV��VHORQ�OHV�QRUPHV�HQ�YLJXHXU��

(Q�FDV�GH�UpQRYDWLRQ��

&HWWH�DSSOLFDWLRQ�HVW�VSpFLDOHPHQW�UHFRPPDQGpH�HQ�FDV�GH�UpQRYDWLRQ�GHV�IDoDGHV��
/H�385�HVW�ODUJHPHQW�XWLOLVp�JUkFH�j�VHV�SURSULpWpV��'¶DXWUH�SDUW��FHWWH�DSSOLFDWLRQ�
pYLWH� OD� IRUPDWLRQV� GHV� SRQWV� WKHUPLTXHV� HW� QH� UpGXLW� SDV� O¶HVSDFH� KDELWDEOH� GX�
EkWLPHQW�

,O�HVW�UHFRPPDQGp�G¶HQJDJHU�GHV�DSSOLFDWHXUV�DJUppV��pWDQW�GRQQp�TXH�O¶DSSOLFDWLRQ�
FRUUHFWH�HVW�OD�FOHI�GX�UpVXOWDW�DWWHQGX��

���&RXFKH�GH�¿�QLWLRQ�
2. Mousse de polyuréthanne projeté
3. Mur extérieur

1.

2.

3.
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murs isolés par l’extérieur avec de la laine minérale (mW)

)LJXUH� ����� 'pWDLO� GX�PXU� LVROp� SDU� O¶H[WpULHXU� DYHF�0:�� �6RXUFH��$)(/0$��$VVRFLDWLRQ� GHV�
)DEULFDQWV�(VSDJQROHV�GHV�/DLQHV�0LQpUDOHV�,VRODQWHV�

1.��$SUqV� OD�PLVH� HQ� SODFH� GX� SUR¿�O� G¶DPRUoDJH�� SRXU� O¶LVRODWLRQ� GX�PXU� SRUWHXU�� OH�
PRUWLHU�FROOH�HVW�DSSOLTXp�VXU�WRXW�OH�SpULPqWUH�GX�SDQQHDX�GH�/DLQH�0LQpUDOH��SOXV�
WURLV�SORWV�LQWpULHXUV��RFFXSDQW�����GH�OD�VXUIDFH��

2.��/HV�SDQQHDX[�GH�ODLQH�PLQpUDOH�GRLYHQW�rWUH�SODFpV�GDQV�OH�VHQV�DVFHQGDQW��GH�EDV�
HQ�KDXW���DYHF�GHV�MRLQWV�YHUWLFDX[�GLVFRQWLQXV��

3.��/D�¿�[DWLRQ�GHV�SDQQHDX[�GH�ODLQH�PLQpUDOH�HVW�FRPSOpWpH�PR\HQQDQW�GHV�DQFUDJHV�
GH�¿�[DWLRQ�PpFDQLTXH��GH�ORQJXHXU�PLQLPDOH�pJDOH�j�O¶pSDLVVHXU�GH�O¶LVRODQW������
PP��RX�VHORQ�OHV�VSpFL¿�FDWLRQV�GX�IDEULFDQW�GH�O¶DQFUDJH���

4.��8QH�IRLV�WHUPLQpH�OD�PLVH�HQ�SODFH�GH�OD�ODLQH�PLQpUDOH��O¶RQ�SURFqGH�DX�SODFHPHQW��
GHV�EDQGHV�G¶DUPDWXUH�GH�UHQIRUW�GDQV�OHV�FRLQV��OH�SpULPqWUH�GHV�IHQrWUHV�HW�GHV�
SRLQWV�FULWLTXHV�GHV�IDoDGHV���

5. �(Q¿�Q�� SURFpGHU� j� O¶DSSOLFDWLRQ� GX� UHYrWHPHQW� GH� EDVH�� O¶DUPDWXUH� GH� UHQIRUW�� OH�
SURGXLW�G¶LPSUHVVLRQ�HW�OD�FRXFKH�GH�¿�QLWLRQ��

(Q�FDV�GH�UpQRYDWLRQ��

&HWWH� DSSOLFDWLRQ� HVW� VSpFLDOHPHQW� UHFRPPDQGpH� HQ� FDV� GH� UpQRYDWLRQ� GHV�
IDoDGHV�� /D� /DLQH� 0LQpUDOH� HVW� ODUJHPHQW� XWLOLVpH�� JUkFH� j� VHV� SURSULpWpV� GH�
JUDQGH�VWDELOLWp�GLPHQVLRQQHOOH�HW�FRPSRUWHPHQW�DX�IHX��EkWLPHQWV�GH�SOXV�GH����
P���,O�HVW�UHFRPPDQGp�G¶XWLOLVHU�GHV�V\VWqPHV�G�PHQW�WHVWpV�HW�HQ�SRVVHVVLRQ�G¶XQ�
$YLV�7HFKQLTXH��

isolation des murs par l’intérieur

&¶HVW� XQH� LQWHUYHQWLRQ� UHODWLYHPHQW� VLPSOH� HW� SDUWLFXOLqUHPHQW� DGDSWpH� SRXU� OD�
UpKDELOLWDWLRQ� �ELHQ� TXH� FUpH� GHV� SHUWXUEDWLRQV� DX[� XVDJHUV� GX� EkWLPHQW��� (OOH�
IRXUQLH� XQH� UpSRQVH� WKHUPLTXH� UDSLGH�� SDUWLFXOLqUHPHQW� DGDSWpH� SRXU� XQ� EkWLPHQW�

���0XU�H[LVWDQW

���0RUWLHU�DGKpVLI

���/DLQH�0LQpUDOH

���$QFUDJHV�GH�¿�[DWLRQ

���5HFRXYUHPHQW�GH�EDVH

���$UPDWXUH�GH�UHQIRUW�

���3URGXLW�G¶LPSUHVVLRQ

���)LQLWLRQ�
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j� XVDJH� LQWHUPLWWHQW� �ZHHN�HQG��� SXLVTXH� OH� FKDXIIDJH� HVW� GLUHFWHPHQW� XWLOLVp� SRXU�
O¶HQYLURQQHPHQW�LQWpULHXU��pWDQW�GRQQp�O¶LQHUWLH�WKHUPLTXH�PLQLPDOH�GX�UHYrWHPHQW�GH�
O¶LVRODWLRQ��7RXWHIRLV��XQH�WHOOH�LQHUWLH�WKHUPLTXH�IDLEOH��XQ�DYDQWDJH�GDQV�GH�WHOV�FDV��
SHXW�rWUH�XQ�LQFRQYpQLHQW�SRXU�XQ�EkWLPHQW�j�XVDJH�SHUPDQHQW��pWDQW�GRQQp�OD�JUDQGH�
VWDELOLWp�WKHUPLTXH�TXH�IRXUQLW�XQH�LQHUWLH�WKHUPLTXH�pOHYpH��

4XDQW�DX[�FRQGLWLRQV�K\JURPpWULTXHV��OHV�SRQWV�WKHUPLTXHV�SRVVqGHQW�XQH�LQFLGHQFH�
H[WUrPH��SXLVTXH�O¶HQFHLQWH��HQ�pWDQW�VLWXpH�j�OD�IDFH�©IURLGHª�GH�O¶LVRODWLRQ��SUpVHQWHUD�
XQH�VXSHU¿FLH�IURLGH�HQ�WRXWH�UXSWXUH�RX�SRQW�WKHUPLTXH�TXH�SUpVHQWH�O¶LVRODWLRQ��F¶HVW�
WRXW�OH�FRQWUDLUH�GH�O¶LVRODWLRQ�SDU�O¶H[WpULHXU���

=RQH 
FOLPDWLTXH

7DX[�GHV�EDLHV�
YLWUpHV�7*%9

pSDLVVHXU�
;36��PP

pSDLVVHXU�
(36��PP

pSDLVVHXU�
385��PP

pSDLVVHXU�
0:��PP

Z1 ����� 30 30 30 30

������� 30 30 30 30

������ 30 30 30 30

������ 30 30 30 30

Z2 ����� 30 30 30 40

������� 30 30 30 40

������ 40 40 30 40

������ 50 50 40 50

Z3 ����� 30 30 30 40

������� 30 30 30 40

������ 40 40 30 40

������ 50 50 40 50

Z4 ����� 50 50 40 50

������� 50 50 40 50

������ 50 50 40 50

������ 50 50 50 60

Z5 ����� 30 30 30 40

������� 40 40 30 40

������ 50 50 40 50

������ 50 50 50 60

Z6 ����� 30 30 30 40

������� 40 40 30 40

������ 50 50 40 50

������ 50 50 50 60

7DEOHDX������(SDLVVHXUV�PLQLPDOHV�HQ�LVRODWLRQ�GHV�PXUV�SDU�O¶LQWpULHXU��DYHF�OH�SRO\VW\UqQH�H[WUXGp�
�;36���SRO\VW\UqQH�H[SDQVp��(36���SRO\XUpWKDQH�SURMHWp��385��HW�OD�ODLQH�PLQpUDOH��0:���

1�%���/HV�pSDLVVHXUV�VRQW�DUURQGLHV�j�FHOOHV�H[LVWDQWHV�VXU�OH�PDUFKp�
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murs isolés par l’intérieur avec xPS

/D�PLVH� HQ�°XYUH�� ORV� GH� O¶DSSOLFDWLRQ� GLUHFWH� GX� SOkWUH� VXU� O¶LVRODQW�� IRXUQLUD� XQH�
VXUIDFH�DSSURSULpH�SRXU�XQH�ERQQH�DGKpUHQFH�VXU�OH�SOkWUH��

'DQV�WRXV�OHV�FDV��OD�FRXFKH�HQ�SOkWUH�VHUD�UHQIRUFpH�DYHF�GHV�PDLOOHV��D¿�Q�G¶pYLWHU�
OHV�SUREOqPHV�GH�¿�VVXUDWLRQ��SDU�H[HPSOH�OHV�FRwQFLGHQFHV�DYHF�GHV�MRLQWV�HQWUH�OHV�
SODTXHV�� /¶LVRODWLRQ� IRXUQLUD� pJDOHPHQW� XQH� VXUIDFH� DSSURSULpH� SRXU� VRQ� DGKpVLRQ�
DYHF�OH�PXU�SRUWHXU��DYHF�OHV�FLPHQWV�FROOHV�KDELWXHOV��8QH�DXWUH�SRVVLELOLWp��GH�SOXV�
HQ�SOXV�IUpTXHQWH��HVW�GH�ODPLQHU�O¶LVRODQW�HW�OD�SODTXH�GH�SOkWUH��

)LJXUH������,VRODWLRQ�SDU�O¶LQWpULHXU�DYHF�GX�;36�
HW�XQH�SODTXH�GH�SOkWUH��6RXUFH��$,3(;�

(Q�FDV�GH�UpQRYDWLRQ��

&¶HVW� XQH� DSSOLFDWLRQ� SDUWLFXOLqUHPHQW�
DGDSWpH� SRXU� XQ� SURMHW� GH� UpQRYDWLRQ� HW�
PrPH�GH�UpSDUDWLRQ�

murs isolés par l’intérieur avec ePS

/D�PLVH�HQ�SODFH�GX�SRO\VW\UqQH�(36�GH�
������NJ�P3�GH�GHQVLWp��HVW�UpDOLVpH�VHORQ�
OHV�pWDSHV�VXLYDQWHV�

1.  1HWWR\HU� OD� EDVH� GH� OD� VWUXFWXUH�� SRXU�
DVVXUHU� XQH� ERQQH� DGKpUHQFH� GH� OD�
PRXVVH��

2.  6XU�OH�VXSSRUW�� OHV�SODTXHV�VRQW�FROOpHV�DYHF�GX�PRUWLHU�FROOH�GRQQp�HQ�SORWV��DX�
PRLQV����VXU�OD�VXUIDFH�LQWpULHXUH�GH�OD�SODTXH��

)LJXUH� ����� 0LVH� HQ� SODFH� GHV� SODTXHV� GX�
SRO\VW\UqQH���6RXUFH��$1$3(�

)LJXUH� ����� 3DURL� WRWDOHPHQW� LVROpH� SDU�
O¶LQWpULHXU���6RXUFH��$1$3(�
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3. �6XU� OD� VXUIDFH� GH� OD� SODTXH�� RQ� SUpSDUH� OHV� HPSODFHPHQWV� GHV� WX\DX[� SRXU� OHV�
LQVWDOODWLRQV��pOHFWULFLWp���

4.��6XU�OH�PXU�GpMj�UHYrWX�GH�SDQQHDX[��O¶RQ�SODFH�SDU�FROODJH�OHV�SODTXHV�GH�SOkWUH�ODPLQp�

(Q�FDV�GH�UpQRYDWLRQ��

&¶HVW�XQH�DSSOLFDWLRQ�SDUWLFXOLqUHPHQW�DGDSWpH�HQ�FDV�GH�UpQRYDWLRQ�

murs isolés par l’intérieur avec du polyuréthane projeté (Pur) 

)LJXUH� ����� � 6FKpPD� GH�
O¶DSSOLFDWLRQ� �6RXUFH�� $7(3$��
$VVRFLDWLRQ� 7HFKQLTXH� GX�
3RO\XUpWKDQH�$SSOLTXp�

/¶LVRODWLRQ�SDU�O¶LQWpULHXU�DYHF�
GX�SRO\XUpWKDQH�385� IRXUQLW�
XQH� IDoDGH�� FRPSRVpH� GX�
PXU� SULQFLSDO� H[WpULHXU�� GH�
SRO\XUpWKDQH� SURMHWp� HW� XQ�
UHYrWHPHQW� LQWpULHXU� GH�
FORLVRQ�VqFKH��

)LJXUH� ����� 5pDOLVDWLRQ� GHV� HPSODFHPHQWV�
SRXU�HQFDVWUHU�OHV�FkEOHV�pOHFWULTXHV���6RXUFH��
$1$3(�

)LJXUH� ����� 3HOWpHV� SRXU� O¶DGKpVLRQ� GHV�
SODTXHV�GH�SOkWUH�ODPLQp���6RXUFH��$1$3(�

)LJXUH������)L[DWLRQ�GH�OD�SODTXH�GH�SOkWUH�HW�
YpUL¿�FDWLRQ�GH�QLYHDX���6RXUFH��$1$3(�
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)LJXUH������$SSOLFDWLRQ�GH�OD�PRXVVH�GH�385�SDU�O¶LQWpULHXU���6RXUFH��$7(3$�

 Ȉ 1HWWR\HU�OD�EDVH�GX�PXU��SRXU�DVVXUHU�XQH�ERQQH�DGKpUHQFH�GH�OD�PRXVVH��

 Ȉ /D�VXSHU¿�FLH�VXU�ODTXHOOH�OD�PRXVVH�VHUD�SURMHWpH��GRLW�rWUH��VqFKH�HW�DX�GHVVXV�
GH���&��

 Ȉ 3URWpJHU� WRXV� OHV� pOpPHQWV� VXVFHSWLEOHV� G¶rWUH� WDFKpV�� ,O� HVW� UHFRPPDQGp� GH�
ERXFKHU�OHV�WURXV�GH�OD�IDoDGH�

 Ȉ $SSOLTXHU�OH�385�GH�GHQVLWp����NJ�P3�HW�GH�FRQGXFWLYLWp�WKHUPLTXH�������:�P�.�
HQ�FRXFKHV��VXFFHVVLYHV�G¶DX�SOXV�GH�����RX���FP��MXVTX¶j�REWHQLU�O¶pSDLVVHXU�
VRXKDLWpH�

 Ȉ 6XU�OD�PRXVVH��XQH�SODTXH�GH�SOkWUH�HVW�LQVWDOOpH�DYHF�XQ�V\VWqPH�GH�OLVWRQV��

(Q�FDV�GH�UpQRYDWLRQ��

&¶HVW�XQH�DSSOLFDWLRQ�SDUWLFXOLqUHPHQW�DGDSWpH�SRXU�XQ�SURMHW�GH�UpQRYDWLRQ�

murs isolés par l’intérieur avec de la laine minérale (mW)

/H�SURFHVVXV�G¶LVROHU�OHV�PXUV�DYHF�GH�OD�ODLQH�PLQpUDOH�HVW�WUqV�VLPSOH��/H�SURFpGp�
VXLW�OHV�pWDSHV�VXLYDQWHV�

1.  /H�VXSSRUW�GRLW�rWUH�VHF��SODQ��SURSUH�HW�H[HPSW�GH�SHLQWXUH��0HVXUHU� OD�KDXWHXU�
HQWUH�OH�VRO�HW�OH�SODIRQG�HW�GpFRXSHU�OD�SODTXH�j�KDXWHXU�GX�SODIRQG�PRLQV����PP��

2.  &ROOHU�OHV�SODTXHV�DX�PR\HQ�GH�PRUWLHU�FROOH��$SSOLTXHU��WRXV�OHV����FP��GHV�EDQGHV�
GH�FROOH�G¶HQYLURQ����FP�HW���SORWV�GH�FROOH�SDU�P���HQGXLUH�VXI¿�VDPPHQW���

3.  3RVHU� OD� SODTXH� HQGXLWH� GH� FROOH� VXU� GHV� FDOHV� G¶HQYLURQ� ���PP� FRQWUH� OH�PXU��
)UDSSHU� j�SODW� VXU� WRXWH� OD� VXUIDFH�� F{Wp�SODTXH�GH�SOkWUH�� j� O¶DLGH�G¶XQH�JUDQGH�
UqJOH��0DLQWHQLU�OD�SODTXH�VXU�OHV�FDOHV�SHQGDQW�OH�WHPSV�GH�SULVH�GH�OD�FROOH��

4.  $SUqV�OH�VpFKDJH��UHWLUHU�OHV�FDOHV�HW�REWXUHU�OD�SDUWLH�LQIpULHXUH��5HFRXYULU�OHV�MRLQWV�
HQWUH�OHV�SODTXHV�GH�EDQGHV�GH�UHQIRUW��8WLOLVHU�GHV�FRUQLqUHV�PpWDOOLTXHV�RX�SODVWLTXHV�
SRXU�OHV�DQJOHV�H[WpULHXUV��/HV�SODTXHV�VRQW�SUrWHV�j�UHFHYRLU�OD�¿�QLWLRQ�
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(Q�FDV�GH�UpQRYDWLRQ��

&¶HVW� XQH� DSSOLFDWLRQ� SDUWLFXOLqUHPHQW� DGDSWpH� SRXU� OD� UpKDELOLWDWLRQ� HW� PrPH� OD�
UpSDUDWLRQ�GHV�PXUV��

5.3.4. isolation des planchers

/H�EXW�SULQFLSDO�GH� O¶LVRODWLRQ� WKHUPLTXH�SRXU� FHWWH�DSSOLFDWLRQ�HVW�GH�PDLQWHQLU� OD�
WHPSpUDWXUH�GH�OD�VXUIDFH�GX�VRO�DXVVL�SUqV�TXH�SRVVLEOH�j�FHOOH�GH�O¶DLU��D¿Q�G¶pYLWHU�
OHV� SHUWHV� GH� FKDOHXU� HW� G¶DVVXUHU� OH� FRQIRUW� DPELDQW� HW� SUpYHQLU� O¶DSSDULWLRQ� GHV�
FRQGHQVDWLRQV��

/¶LVRODWLRQ� GHV� SODQFKHUV�� SHUPHW�� HQWUH� DXWUHV� DYDQWDJHV�� G¶pFRQRPLVHU� O¶pQHUJLH�
HQ�FOLPDWLVDWLRQ��(Q�HIIHW��LO�HVW�HVWLPp�TXH����j�����GHV�SHUWHV�GH�FKDOHXU�GDQV�OH�
EkWLPHQW�VH�SURGXLVHQW�j� WUDYHUV� OH�SODQFKHU��/¶LVRODWLRQ�GHV�VROV�SHUPHW�pJDOHPHQW�
GH�UpGXLUH�OH�ULVTXH�GHV�FRQGHQVDWLRQV�LQWHUVWLWLHOOHV�HW�VXSHU¿FLHOOHV��GH�FRQWULEXHU�j�
PDLQWHQLU�XQH�WHPSpUDWXUH�FRQVWDQWH�j�O¶LQWpULHXU�GX�EkWLPHQW��HQ�DPpOLRUDQW�OH�FRQIRUW��
DLQVL�TXH�GH�VXSSRUWHU�GHV�FKDUJHV�VWDWLTXHV�pOHYpHV�SHQGDQW�GH�ORQJXHV�SpULRGHV��
VDQV�DXFXQH�PRGL¿FDWLRQ�

/HV�VLWXDWLRQV�OHV�SOXV�W\SLTXHV�VRQW�

 Ȉ &KDSHV�HW�GDOOHV�GH�EpWRQ�DUPp�HQ�FRQWDFW�DYHF�OH�VRO��

 Ȉ 3ODQFKHUV�DYHF�LVRODWLRQ�LQIpULHXUH�

 Ȉ 3ODQFKHUV�DYHF�LVRODWLRQ�LQWHUPpGLDLUH��VROV�UDGLDQWV��

=RQH� 
FOLPDWLTXH

pSDLVVHXU� 
;36��PP

pSDLVVHXU� 
(36��PP

pSDLVVHXU� 
385��PP

pSDLVVHXU� 
0:��PP

Z1 NE NE NE NE

Z2 NE NE NE NE

Z3 20 20 20 20

Z4 30 30 30 40

Z5 20 30 20 30

Z6 20 30 20 30

7DEOHDX� ����� (SDLVVHXUV�PLQLPDOHV� HQ� LVRODWLRQ� GHV� VROV� DYHF� OH� SRO\VW\UqQH� H[WUXGp� �;36���
SRO\VW\UqQH�H[SDQVp��(36���SRO\XUpWKDQH�SURMHWp��385��HW�OD�ODLQH�PLQpUDOH��0:��

1�%���/HV�pSDLVVHXUV�VRQW�DUURQGLHV�j�FHOOHV�H[LVWDQWHV�VXU�OH�PDUFKp�

Planchers isolés avec xPS

 Ȉ 3ODFHU�OHV�SDQQHDX[�G¶LVRODWLRQ�GH�;36��GH�UpVLVWDQFH�j�OD�FRPSUHVVLRQ�PLQLPDOH�
GH�����N3D��VXU�OH�SODQFKHU�SUpDODEOHPHQW�QLYHOp��HQ�SUHQDQW�VRLQ�GH�OD�FRUUHFWH�
MX[WDSRVLWLRQ�OHV�XQV�DX[�DXWUHV��GDQV�OH�FDV�GH�OD�SRVH�GHV�SDQQHDX[�DYHF�XQH�
¿QLWLRQ�ODWpUDOH��HW�HQ�pYLWDQW�OHV�SRQWV�WKHUPLTXH�GDQV�WRXV�OHV�FDV��

 Ȉ /H� SDYHPHQW� HVW� PLV� HQ� SODFH� GH� OD� IRUPH� FODVVLTXH� DYHF� VRQ� PRUWLHU� GH�
¿[DWLRQ��pSDLVVHXU�PLQLPDOH�GH���FP��VXU�OD�FRXFKH�LVRODQWH��/HV�SODQFKHUV�TXL�
VXSSRUWHURQW�GHV�VXUFKDUJHV�GRLYHQW�rWUH�UHQIRUFpV�DYHF�XQH�EDVH�HQ�FLPHQW��
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)LJXUH������3ODQFKHU�LVROp�DYHF�;36�HQ�DWWHQWH�
GX�EpWRQ�

(Q�FDV�GH�UpQRYDWLRQ��

&¶HVW� XQH� DSSOLFDWLRQ� VSpFLDOHPHQW�
DGDSWpH� HQ� FDV� GH� UpQRYDWLRQ�� (Q� HIIHW��
LO� HVW� SRVVLEOH� GH� OD� PHWWUH� HQ� °XYUH��
PrPH� VXU� OH� SDYHPHQW� H[LVWDQW�� XQH� IRLV�
WUDLWp�DYHF�XQH�FRXFKH�GH�QLYHOOHPHQW��

3ODQFKHUV��LVROpV�DYHF�(36�

����6RO

���0RUWLHU

���3DUH�YDSHXU

���3ODTXH�GH�O¶(36�����NJ�P��

���'DOOH

���7HUUDLQ

)LJXUH������6FKpPD�GH�O¶LVRODWLRQ�GHV�VROV�DYHF�(36��6RXUFH��$1$3(��

3ODFH]� OHV� SDQQHDX[� LVRODQWV� (36� GH� GHQVLWp� ��� NJ�P3�� VXU� OH� SODQFKHU�
SUpDODEOHPHQW�QLYHOp��

)LJXUH������3DQQHDX[�LVRODQWV�(36�

/H� SDYHPHQW� HVW� PLV� HQ� SODFH� GH� OD� IRUPH�
FODVVLTXH�DYHF�VRQ�PRUWLHU�GH�¿�[DWLRQ��pSDLVVHXU�
PLQLPDOH�GH���FP��VXU�OD�FRXFKH�LVRODQWH��

(Q�FDV�GH�UpQRYDWLRQ��

&¶HVW�XQH�DSSOLFDWLRQ�VSpFLDOHPHQW�DGDSWpH�
HQ�FDV�GH�UpQRYDWLRQ��(Q�HIIHW��LO�HVW�SRVVLEOH�
GH�OD�PHWWUH�HQ�°XYUH��PrPH�VXU�OH�SDYHPHQW�
H[LVWDQW��XQH�IRLV�WUDLWp�DYHF�XQH�FRXFKH�GH�
QLYHOOHPHQW��
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)LJXUH������6FKpPD�GH�O¶DSSOLFDWLRQ��6RXUFH��$7(3$�

 Ȉ 1HWWR\HU�OD�EDVH�GH�OD�GDOOH�GX�SODQFKHU��SRXU�DVVXUHU�XQH�ERQQH�DGKpUHQFH�GH�
OD�PRXVVH��

 Ȉ /D�VXSHU¿�FLH�VXU�ODTXHOOH�OH�SRO\XUpWKDQH�VHUD�SURMHWp��GRLW�rWUH��VqFKH�HW�DX�GHVVXV�
GH���&��

 Ȉ 3URWpJHU�WRXV�OHV�pOpPHQWV�VXVFHSWLEOHV�G¶rWUH�WDFKpV��

 Ȉ $SSOLTXHU�OH�385�GH�GHQVLWp����NJ�P3�HW�GH�FRQGXFWLYLWp�WKHUPLTXH�������:�P�.�
HQ�FRXFKHV� �VXFFHVVLYHV�G¶DX�SOXV�GH�����RX���FP�� MXVTX¶j�REWHQLU� O¶pSDLVVHXU�
VRXKDLWpH�

 Ȉ 6XU�OD�PRXVVH��RQ�SHXW�PHWWUH�HQ�SODFH�OH�UHYrWHPHQW�DYHF�XQH�FRXFKH�GH�PRUWLHU�
GH�¿�[DWLRQ�LQWHUPpGLDLUH��

���'DOOH�FpUDPLTXH

���&RXFKH�GH�FRPSUHVVLRQ

���3RO\XUpWKDQH�SURMHWp

���0RUWLHU�G¶DGKpVLRQ�

���&DUUHODJH

3ODQFKHUV�LVROpV�DYHF�GX�SRO\XUpWKDQH�SURMHWp��385��

5.
4.

3.

2.

1.

)LJXUH������/HV�FRQGXLWV�HW�OHV�LQVWDOODWLRQV�VRQW�UHFRXYHUWV�SDU�OD�PRXVVH��6RXUFH��$7(3$�
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)LJXUH������,VRODWLRQ�GX�SODQFKHU�DYHF�GX��SRO\XUpWKDQH�SURMHWp��385����VRXUFH��$'(5((�

(Q�FDV�GH�UpQRYDWLRQ��

&¶HVW� XQH� DSSOLFDWLRQ� VSpFLDOHPHQW� DGDSWpH� HQ� FDV� GH� UpQRYDWLRQ�� (Q� HIIHW�� LO� HVW�
SRVVLEOH�GH�OD�PHWWUH�HQ�°XYUH��PrPH�VXU�OH�SDYHPHQW�H[LVWDQW��XQH�IRLV�WUDLWp�DYHF�
XQH�FRXFKH�GH�QLYHOOHPHQW��

Planchers isolés avec la laine minérale (mW)

/H� SURFHVVXV� G¶LVRODWLRQ� GHV� VROV� DYHF� GH� OD� ODLQH�PLQpUDOH� HVW� WUqV� VLPSOH�� ,O� HVW�
HIIHFWXp�VHORQ�OHV�pWDSHV�VXLYDQWHV��

1. �1HWWR\HU�OH�VXSSRUW�GH�WRXW�UpVLGX�TXL�SRXUUDLW�HQGRPPDJHU�OH�SDQQHDX�HW�pOLPLQHU�
OHV�LUUpJXODULWpV�VXSpULHXUHV�j���PP��/H�VXSSRUW�QH�SHXW�SDV�rWUH�KXPLGH��3RVHU�OHV�
EDQGHV�SpULSKpULTXHV�GH�ODLQH�GX�YHUUH�YHUWLFDOHPHQW�FRQWUH�OH�PXU��D¿�Q�G¶pYLWHU�OD�
WUDQVPLVVLRQ�ODWpUDOH�GX�EUXLW��

2.��3RVHU� OHV� SDQQHDX[� MRLQWLYHPHQW� DX� VRO� HW� FRQWUH� OHV� EDQGHV� SpULSKpULTXHV��
5HFRXYULU�WRXWH�OD�VXUIDFH��

3.��5HFRXYULU� O¶HQVHPEOH�G¶XQ�¿�OP�3(�pSDLV�SRXU�pYLWHU� OHV�SRQWV�DFRXVWLTXHV��)DLUH�
FKHYDXFKHU�OHV�EDQGHV�GH����FP�RX�DSSOLTXHU�XQH�EDQGH�DXWRFROODQWH��6L�OH�VRO�GRLW�
UHVWHU�DFFHVVLEOH��SRVHU�GHV�SODQFKHV�VXU�OHV�]RQHV�GH�SDVVDJH��3RVHU�XQ�WUHLOOLV�
VXU�WRXWH�OD�FKDSH��

4.  3RVHU�OD�FKDSH�À�RWWDQWH�HQ�UHVSHFWDQW�OHV�LQVWUXFWLRQV�GX�IDEULFDQW��/DLVVHU�VpFKHU�
FRPSOqWHPHQW�DYDQW�GH�SURFpGHU�j�OD�¿�QLWLRQ�

(Q�FDV�GH�UpQRYDWLRQ��

&¶HVW� XQH� DSSOLFDWLRQ� VSpFLDOHPHQW� DGDSWpH� HQ� FDV� GH� UpQRYDWLRQ�� (Q� HIIHW�� LO� HVW�
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SRVVLEOH�GH�OD�PHWWUH�HQ�°XYUH��PrPH�VXU�OH�SDYHPHQW�H[LVWDQW��XQH�IRLV�WUDLWp�DYHF�
XQH�FRXFKH�GH�QLYHOOHPHQW��

5.3.5. isolation des parois vitrées

$XVVL� ELHQ� GDQV� OHV� QRXYHOOHV� FRQVWUXFWLRQV� TXH� GDQV� OD� UpQRYDWLRQ�� OH� WUDLWHPHQW�
GRQQp�DX[� IHQrWUHV�HW� SDURLV� YLWUpHV�� HQ�JpQpUDO�� HVW� G¶XQH� LPSRUWDQFH� FDSLWDOH� GX�
SRLQW� GH� YXH� HI¿FDFLWp� pQHUJpWLTXH� GX� EkWLPHQW��(Q� HIIHW�� OHV� SHUWHV� GH� FKDOHXUV� j�
WUDYHUV�GH�FHOOHV�FL�FRQVWLWXHQW�HQYLURQ�����GX�WRWDO�GDQV�OHGLW�EkWLPHQW�

'DQV�WRXV�OHV�EkWLPHQWV�H[LVWDQWV�D\DQW�GHV�IHQrWUHV�RX�EDLHV�YLWUpHV��OD�UpQRYDWLRQ�
GHV� YLWUDJHV� HW� GHV� FDGUHV� GHV� IHQrWUHV�� HVW� XQH� GHV� DFWLRQV� OHV� SOXV� SHUWLQHQWHV�
SRXU�DPpOLRUHU�O¶HI¿FDFLWp�pQHUJpWLTXH�GX�EkWLPHQW�HQ�DXJPHQWDQW�HQ�SOXV�OH�FRQIRUW�
WKHUPLTXH�GH�FHOXL�FL��

/D�SOXSDUW�GHV�EkWLPHQWV�KLVWRULTXHV�QH�GLVSRVHQW�SDV�G¶LVRODWLRQ�WKHUPLTXHDGpTXDWH��
/¶LQWHUYHQWLRQ�OD�SOXV�VLPSOH�TXL�SHXW�rWUH�HIIHFWXpH�GDQV�OD�IDoDGH�GX�EkWLPHQW�HVW�GH�
UHPSODFHU�OHV�IHQrWUHV�

'DQV� WRXV� OHV� EkWLPHQWV� TXL� RQW� GHV� IHQrWUHV� � j� VLPSOH� YLWUDJH�� OHV� SUHVWDWLRQV�
WKHUPLTXHV�VRQW�WUqV�OLPLWpHV��/H�UHPSODFHPHQW�GX�YLWUDJH��VLPSOH�SDU�XQ�YLWUDJH�LVRODQW�
�GRXEOH�YLWUDJH��SHUPHW�GHV�pFRQRPLHV�G¶pQHUJLH�LPSRUWDQWHV��pWp�FRPPH�KLYHU��

/H�FDGUH�UHSUpVHQWH�KDELWXHOOHPHQW�����j�����GH�OD�VXUIDFH�GHV�SDURLV�YLWUpHV��

6HV�SULQFLSDOHV�SURSULpWpV��GX�SRLQW�GH�YXH�GH�O¶LVRODWLRQ�WKHUPLTXH��VRQW�OH�FRHI¿FLHQW�
GH� WUDQVPLVVLRQ� WKHUPLTXH� HW� OH� FRHI¿FLHQW� G¶DEVRUSWLRQ�� &HV� GHX[� SURSULpWpV� YRQW�
SDUWLFLSHU�� HQ� IRQFWLRQ� GH� OD� IUDFWLRQ� GH� OD� VXUIDFH� RFFXSpH� SDU� OH� FDGUH�� GDQV� OD�
WUDQVPLVVLRQ�WRWDOH�GHV�SDURLV�YLWUpHV�HW��OH�IDFWHXU�VRODLUH�pTXLYDOHQW�)6�GH�FHOXL�FL��
�YRLU�Gp¿QLWLRQ�HQ�DQQH[H�������

/HV�FDGUHV�SHXYHQW�rWUH�FODVVpV�VHORQ�GLIIpUHQWV�FULWqUHV��8QH�FODVVL¿FDWLRQ�SHXW�rWUH�
HIIHFWXpH�VHORQ�OH�PDWpULDX�GHV�FDGUHV�HW�GRQW�GpSHQGHQW�FHUWDLQHV�FDUDFWpULVWLTXHV��
WHOOHV�TXH�OHV�SURSULpWpV�WKHUPLTXHV��$LQVL��QRXV�pQXPpURQV��

 Ȉ &DGUH�HQ�PpWDO��JpQpUDOHPHQW�HQ�DOXPLQLXP�RX�HQ�DFLHU��DYHF�GLIIpUHQWHV�
¿QLWLRQV��6D�SURSRUWLRQ�GDQV�OD�VXSHU¿FLH�GH�OD�SDURL�YLWUpH�HVW�DX[�DOHQWRXUV�
GH�����

 Ȉ &DGUH� HQ� PpWDO� j� 5XSWXUH� GH� 3RQW� 7KHUPLTXH� �537��� OD� UXSWXUH� GH� SRQW�
WKHUPLTXH� FRQVLVWH� HQ� O¶LQFRUSRUDWLRQ� G¶XQ� RX� SOXVLHXUV� VpSDUDWHXUV� j� IDLEOH�
FRQGXFWLYLWp�WKHUPLTXH��TXL�VpSDUHQW�OHV�FRPSRVDQWV�LQWpULHXUV�GHV�FRPSRVDQWV�
H[WpULHXUV� GH� OD�PHQXLVHULH�� SHUPHWWDQW� GH� UpGXLUH� OHV� SHUWHV� HW� G¶DPpOLRUHU� OH�
FRPSRUWHPHQW�WKHUPLTXH�GH�OD�PHQXLVHULH�

 Ȉ &DGUH�HQ�ERLV��FDGUH�HQ�ERLV�PDVVLI�TXL��SDU�VD�QDWXUH�DOYpROH��IRXUQLW�GHV�QLYHDX[�
pOHYpV�G¶LVRODWLRQ�WKHUPLTXH��

 Ȉ &DGUH�HQ�39&��OHV�FDGUHV�VRQW�IRUPpV�SDU�GHV�FKkVVLV�FUHX[�HQ�39&��RIIUDQW�XQ��
FRPSRUWHPHQW�WKHUPLTXH�GX�SUHPLHU�RUGUH�

/H�WDEOHDX�VXLYDQW�PRQWUH�OD�WUDQVPLVVLRQ�WKHUPLTXH�GHV�GLIIpUHQWV�W\SHV�GH�FKkVVLV�
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0DWpULDX�GX�SUR¿�Op &RHI¿�FLHQW�GH�WUDQVPLVVLRQ�
WKHUPLTXH�8��:�P2�.�

0pWDOOLTXH ���

0pWDOOLTXH�537 4

0pWDOOLTXH�537�G!����PP ���

%RLV�GXU������NJ�P3� ���

%RLV�WHQGUH������NJ�P3� 2

&KkVVLV�FUHX[�HQ�39&����ODPHV�G¶DLU� ���

&KkVVLV�FUHX[�HQ�39&����ODPHV�G¶DLU� ���

7DEOHDX������&RHI¿�FLHQW�GH�WUDQVPLVVLRQ�WKHUPLTXH�GHV�GLIIpUHQWV�W\SHV�GH�FKkVVLV��VHORQ�10�
,62��������

/H� YHUUH�� pOpPHQW� IRQGDPHQWDO� GDQV� O¶HQYHORSSH�� SHXYHQW� rWUH� FODVVp� HQ� GLIIpUHQWV�
JURXSHV�HQ�IRQFWLRQ�GH�VD�FRQ¿�JXUDWLRQ�HW�GH�OD�SUpVHQFH�GH�FRXFKHV�PpWDOOLTXHV�TXL�
DPpOLRUHQW�VHV�SHUIRUPDQFHV�HQ�LVRODWLRQ�WKHUPLTXH�HW�SURWHFWLRQ�VRODLUH�

6LPSOH�YLWUDJH��PRQROLWKLTXH���VRXV�FHWWH�GpQRPLQDWLRQ��QRXV�UHJURXSRQV�OHV�W\SRORJLHV��
IRUPpHV�j�SDUWLU�G¶XQ�SDQQHDX�GH��YHUUH�HW�FHOOHV�IRUPpHV�GH�GHX[�RX�SOXVLHXUV�SDQQHDX[�GH�
YHUUH��VFHOOpV�HQWUH�HX[�WRXW�OH�ORQJ�GH�OD�VXUIDFH��YHUUHV�VWUDWL¿�pV��

'RXEOH�YLWUDJH�RX�8QLWp�GH�9LWUDJH�,VRODQW��89,���&RQQXH�DQWpULHXUHPHQW�FRPPH�
GRXEOH�YLWUDJH��IDLW�UpIpUHQFH�j�O¶HQVHPEOH�IRUPp�SDU�GHX[�RX�SOXVLHXUV�SDQQHDX[�
GH� YHUUHV�PRQROLWKLTXHV� VpSDUpV�HQWUH�SDU� XQH�pSDLVVHXU� G¶DLU� LPPRELOH� HW� VHF��
DSSHOpH�©�ODPH�G¶DLU�ª��KHUPpWLTXHPHQW�VFHOOpV��WRXW�OH�ORQJ�GX�SpULPqWUH��*UkFH�
j�OD�IDLEOH�FRQGXFWLYLWp�WKHUPLTXH�GH�O¶DLU��O¶pFKDQJH�GH�FKDOHXU��SDU�FRQYHFWLRQ�HW�
FRQGXFWLRQ��HVW��OLPLWp�

9HUUH�j�IDLEOH�pPLVVLYLWp��LO�V¶DJLW�GH�YHUUH�PRQROLWKLTXH�VXU�OHTXHO�HVW�GpSRVpH�XQH�
FRXFKH�G¶R[\GHV�PpWDOOLTXHV�H[WUrPHPHQW�¿�QH��GH�O¶RUGUH�GH�TXHOTXHV�QDQRPqWUHV��
IRXUQLVVDQW�DX�YHUUH�XQH�PHLOOHXUH�FDSDFLWp�G¶LVRODWLRQ�WKHUPLTXH��1RUPDOHPHQW��FHV�

u (W/m2.K)
)LJXUH������(SDLVVHXUV�GH��YHUUH�ODPH�G
DLU�YHUUH��
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YHUUHV�GHYUDLHQW�rWUH�DVVHPEOpV�VRXV�UD\RQV�89$��GRXEOH�YLWUDJH��

9LWUDJHV�GH�SURWHFWLRQ�VRODLUH��SHXYHQW�rWUH�UHJURXSpV�VRXV�FHWWH�GpQRPLQDWLRQ��
GHV� YLWUDJHV� GH� QDWXUH� WUqV� GLVWLQFWH�� HQ� FRXOHXU�� VpULJUDSKLpV� RX� HQ� ¿�OP�� %LHQ�
TXH�� F¶HVW� FH� GHUQLHU� TXH� QRXV� DSSHORQV� KDELWXHOOHPHQW� YLWUDJH� GH� SURWHFWLRQ�
VRODLUH��/HV�GLIIpUHQWV�¿�OPV�VRODLUHV�HW�OD�SRVVLELOLWp�GH�OHV�DSSOLTXHU�VXU�GLIIpUHQWV�
VXEVWUDWV�GH�YHUUH��SHUPHWWHQW�XQ�ODUJH�pYHQWDLO�GH�SRVVLELOLWpV�HVWKpWLTXHV�HW�GRQW�
OHV�SHUIRUPDQFHV� WKHUPLTXHV�GH�SURWHFWLRQ�VRODLUH��SHXYHQW�YDULHU�GH������ �SRXU�
OHV�SOXV�UpÀ�pFKLVVDQWV��j�������SRXU�OHV�YHUUHV�LQFRORUHV�G¶DVSHFW�QHXWUH��

/HV� SUHVWDWLRQV� WKHUPLTXHV� GH� OD� SDURL� YLWUpH� VHURQW� OLPLWpHV�� DXVVL� ELHQ� SRXU� OHV�
PDWpULDX[�XWLOLVpV�TXH�SRXU�OHXU�pWDW�GH�FRQVHUYDWLRQ��/D�WUDQVPLVVLRQ�WKHUPLTXH�GH�
OD�SDURL� YLWUpH�HVW� GLUHFWHPHQW�SURSRUWLRQQHOOH�DX[�SURSULpWpV�GHV�PDWpULDX[�HW� j� OD�
SURSRUWLRQ�GHV�FDGUHV�HW�GHV�YHUUHV�GDQV�WRXWH�OD�VXUIDFH�GH�ODGLWH�SDURL��

/D�JUDQGH�SURSRUWLRQ�GX�YLWUDJH�GDQV� OD� IHQrWUH�� IDLW�TXH� OHV�JDLQV� UpDOLVpV�GDQV� OD�
WUDQVPLVVLRQ� WKHUPLTXH� GX� YLWUDJH�� DLHQW� SOXV� G¶LPSDFW� TXH� FHX[� REWHQXV� SDU� OHV�
PrPHV�JDLQV� VXU� OD� WUDQVPLVVLRQ� WKHUPLTXH�GX� FDGUH�� /H� WDEOHDX� VXLYDQW� SUpVHQWH�
OHV�YDOHXUV�GH�FRHI¿�FLHQW�GH�WUDQVPLVVLRQ�WKHUPLTXH�JOREDO��FDOFXOpHV�SRXU�����GH�OD�
VXUIDFH�RFFXSpH�SDU�OH�FDGUH�HW�����GH�VXUIDFH�YLWUpH��

9HUUH���� 8 0pWDOOLTXH�
8 ����

0pWDOOLTXH�
537�8 ��

%RLV�
8 ���

39&�
8 ���

PRQROLWKLTXH���PP ��� ��� ��� ��� ���

����� ��� 4 ��� ��� ���

������ ��� ��� ��� ��� ���

�������IDLEOH�pPLVVLRQ� ��� ��� ��� ��� ���

��������IDLEOH�pPLVVLRQ ��� ��� ��� ��� ���

7DEOHDX������&RHI¿�FLHQW�GH�WUDQVPLVVLRQ�WKHUPLTXH�GH�OD�SDURL�YLWUpH��:�P2�.�

u (W/m2.K)
)LJXUH������(SDLVVHXUV�GH��YHUUH�ODPH�G
DLU�YHUUH��
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/HV�H[LJHQFHV�GX�5qJOHPHQW�7KHUPLTXH�GH�&RQVWUXFWLRQ�DX�0DURF�57&0��HQ�PDWLqUH�
GHV�EDLHV�YLWUpHV��RVFLOOHQW�HQWUH������HW������:�P2��.��HQ�IRQFWLRQ�GHV�]RQHV�FOLPDWLTXHV�
HW�GX�7DX[�*OREDO�GHV�%DLHV�9LWUpHV��7*%9���'DQV�FKDTXH�FDV��OD�FRPSDUDLVRQ�GHV�
YDOHXUV�GX�5qJOHPHQW�57&0�DYHF�FHOOHV�GX�WDEOHDX�SUpFpGHQW��SHUPHW�GH�GpWHUPLQHU�
OH�W\SH�RX�OHV�W\SHV�GH�IHQrWUHV�TXL�SHXYHQW�rWUH�XWLOLVpV�SRXU�rWUH�HQ�FRQIRUPLWp�DYHF�
OD�UpJOHPHQWDWLRQ�

3RXU�OD�PLVH�HQ�°XYUH��GHV�RXWLOV�DSSURSULpV�GRLYHQW�rWUH�HPSOR\pV�TXL�SHUPHWWURQW�
GH�PDLQWHQLU�OHV�FDUDFWpULVWLTXHV�GH�OD�IHQrWUH��1RXV�GLVWLQJXRQV�GHX[�IDoRQV�GH�PLVH�
HQ�SODFH�GHV�IHQrWUHV�

1- fenêtre avec pré-cadre 

/H�SUp�FDGUH�HVW�XQ�pOpPHQW�TXL�SHUPHW�G¶LQVWDOOHU�OD�IHQrWUH�GDQV�XQH�SKDVH�DYDQFpH�
GH� OD� FRQVWUXFWLRQ�� HQ� pYLWDQW� DLQVL� GHV� ULVTXHV� FRPPH� OHV� UD\XUHV�� OH� PDXYDLV�
IRQFWLRQQHPHQW�SDU�O¶DFFXPXODWLRQ�GH�UpVLGXV�GH�O¶°XYUH��HWF�

(Q�IRQFWLRQ�GX�PDWpULDX�GRQW�LO�HVW�IDLW��OH�SUp�FDGUH�GHYUD�rWUH�FRQIRUPH�DX[�H[LJHQFHV�
VXLYDQWHV�

 Ȉ ,O�GRLW�H[LVWHU�XQH�FRPSDWLELOLWp�FKLPLTXH�HQWUH�OH�SUp�FDGUH�HW�OD�PHQXLVHULH�

 Ȉ /H�SUp�FDGUH�GRLW�rWUH�SODFp�VXU�OD�OLJQH�GH�OD�SDURL�LQWpULHXUH�GX�PXU�

 Ȉ /H�SUp�FDGUH�SHXW�rWUH�SODFp�GDQV�OH�FUHX[�GH�OD�SDURL�GLUHFWHPHQW�DYHF�GX�FLPHQW�
RX�GX�SOkWUH�

 Ȉ /H� SUp�FDGUH� VHUD�PXQL� GH� JULIIHV� SRXU� VD� ¿�[DWLRQ� �DX�PRLQV� GHX[� JULIIHV� SDU�
ORQJXHXU���TXL�GRLYHQW�rWUH�ELHQ�RXYHUWV�DYDQW�OHXU�PLVH�HQ�SODFH��

 Ȉ /D�OLDLVRQ�HQWUH�OH�FUHX[�HW�OH�SUp�FDGUH��GRLW�rWUH�SDUIDLWHPHQW�pWDQFKH�SRXU�pYLWHU�
OHV�HQWUpHV�G¶HDX��HW�GH�PDLQWHQLU�DLQVL�O¶pWDQFKpLWp�

8QH�IRLV�YpUL¿�p�TXH�OH�SUp�FDGUH�HVW�FRUUHFWHPHQW�LQVWDOOp��RQ�SHXW�SURFpGHU�j�OD�PLVH�
HQ�SODFH�GH�OD�IHQrWUH�

 Ȉ /D�IHQrWUH�GRLW�rWUH�SODFpH�VXU�OD�OLJQH�GH�OD�SDURL�LQWpULHXUH�GX�PXU�

 Ȉ 1H�SDV�UHWLUHU�OHV�IHXLOOHV�GH�YLWUH�

 Ȉ &DOHU�OH�FUHX[�SRXU�QLYHOHU�OH�FDGUH�GH�OD�IHQrWUH�

 Ȉ /HV�FRXYUH�MRLQWV�GRLYHQW�rWUH�FRPSOqWHPHQW�¿�[pV�DX�PXU��6¶LO�UHVWH�XQ�©�MHX[�ª��LO�
GRLW�rWUH�VFHOOp�SRVWpULHXUHPHQW�

 Ȉ 9LVVHU�OD�IHQrWUH�DX�FDGUH�SDU�GHV�YLV��TXL�YDULHURQW�HQ�IRQFWLRQ�GH�O¶pSDLVVHXU�
GX�FDGUH�

 Ȉ /HV�YLV�GRLYHQW�rWUH�IRQFpHV��GDQV�OH�PXU�G¶DX�PRLQV�����PP�

8QH� IRLV� YLVVpH� OD� IHQrWUH�� RQ� SURFqGH� DX� VFHOOHPHQW� GHV� MRLQWV�� /HV� VFHOOHPHQWV�
GRLYHQW�rWUH�HIIHFWXpV�VXLYDQW�FHV�SHWLWV�FRQVHLOV��

 Ȉ /¶pSDLVVHXU�PLQLPDOH�GHV�VFHOOpV�GHYUDLW�rWUH�GH���PP��SRXU�DVVXUHU�XQ�VFHOOHPHQW�
FRUUHFW�GHV�MRLQWV�

 Ȉ ,O�HVW�HVVHQWLHO�TXH�OH�VFHOOHPHQW�VRLW�OLVVp��DYDQW�TX¶LO�QH�FRPPHQFH�j�VpFKHU��HQ�
XWLOLVDQW�XQ�FKLIIRQ�RX�XQ�DXWUH�pOpPHQW�TXL�Q¶DEvPH�SDV�OHV�FKkVVLV�
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 Ȉ /D�¿�[DWLRQ�GX�FDGUH�j�OD�SDURL�H[WpULHXUH�GRLW�rWUH�VFHOOpH�DYHF�GH�OD�VLOLFRQH�QHXWUH�
SRXU�DVVXUHU�O¶pWDQFKpLWp�

 Ȉ 9pUL¿�HU� SRVWpULHXUHPHQW� OH� VFHOOHPHQW�� SRXU� V¶DVVXUHU� GH� O¶DEVHQFH� G¶XQ�
pYHQWXHO�GpIDXW�

)LJXUH������6FHOODQW�FRUUHFW��6RXUFH��
$6()$9(��$VVRFLDWLRQ�GH�IDEULFDQWV�GH�YLWUHV�

)LJXUH������6FHOODQW�LQFRUUHFW�
�6RXUFH���$6()$9(�
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 2. fenêtres sans pré-cadre

 Ȉ /D� IHQrWUH� VHUD� PXQLH� GH� JULIIHV� SRXU� VD� ¿�[DWLRQ� �DX� PRLQV� GHX[� JULIIHV� SDU�
ORQJXHXU���TXL�GRLYHQW�rWUH�ELHQ�RXYHUWV�DYDQW�OHXU�PLVH�HQ�SODFH��

 Ȉ 9pUL¿�HU� TXH� OH� FUHX[� HVW� SURSUH�� HQ� pOLPLQDQW� OHV� UHVWHV� GH� J\SVH� RX� G¶DXWUHV�
PDWpULDX[�

 Ȉ 9pUL¿�HU�OH�QLYHOOHPHQW�HW�TXH�OHV�PHVXUHV��FRPPH�GDQV�OH�FDV�GH�SUp�FDGUH��VRLHQW�
OHV�PrPHV�VXU�WRXWH�VD�ORQJXHXU�

 Ȉ 1H�SDV�UHWLUHU�OHV�IHXLOOHV�SRXU�SODFHU�OHV�IHQrWUHV��VDXI�GDQV�OHV�FDV�R��OD�WDLOOH�GH�
OD�IHQrWUH�IDVVH�HQ�VRUWH�TXH�FHV�IHXLOOHV�GRLYHQW�rWUH�UHWLUpHV��D¿�Q�GH�UpGXLUH�OH�
SRLGV�HW�G¶DPpOLRUHU�OD�PDQLDELOLWp���'DQV�FHV�FDV��ORUVTX¶RQ�OHV�SODFH�GH�QRXYHDX��
YHLOOHU�j�FH�TXH�VH�VRLW�GDQV�OD�SRVLWLRQ�DGpTXDWH�HW�TXH�OHV�IHUUDJHV�IRQFWLRQQHQW�
FRUUHFWHPHQW�

)LJXUH������3URWHFWLRQ�6RODLUH

en cas de rénovation

&RPSWH�WHQX�GHV�FDUDFWpULVWLTXHV�GH�FRQVWUXFWLRQ��OD�IDFLOLWp�G¶LQWHUYHQWLRQ�HW�O¶LPSDFW�
TX¶HOOH� D� VXU� O¶LVRODWLRQ� WKHUPLTXH� GH� O¶HQYHORSSH� GX� EkWLPHQW�� OD� SDURL� YLWUpH� HVW�
FRQVLGpUpH�FRPPH�OH�SUHPLHU�pOpPHQW�j�pYDOXHU�WHFKQLTXHPHQW�HW�pFRQRPLTXHPHQW��
HQ�FDV�GH�UpKDELOLWDWLRQ�WKHUPLTXH�GX�EkWLPHQW�

/¶LQWHUYHQWLRQ� VXU� OHV� SDURLV� YLWUpHV�� LQWpJUDQW� GHV� PDWpULDX[� GH� PHLOOHXUHV�
SHUIRUPDQFHV� WKHUPLTXHV� HW� FRUUHFWHPHQW� LQVWDOOpV�� HVW� O¶XQH� GHV� PHLOOHXUHV�
RSWLRQV�j� FKRLVLU�� SRXU� VD� UDSLGLWp�� VRQ�FR�W� UHQWDEOH�� HW� VXUWRXW�TX¶HOOH�Q¶DIIHFWH�
SDV�O¶XVDJH�KDELWXHO�GX�EkWLPHQW��&KDTXH�FDV�GRLW�rWUH�pWXGLp�DYHF�VRLQ��&¶HVW�SRXU�
FHWWH�UDLVRQ��TX¶LO�Q¶H[LVWH�SDV�GH�UqJOHV�JpQpUDOHV�j�VXLYUH�SRXU�OD�UpQRYDWLRQ�GHV�
EDLHV�YLWUpHV�

)LJXUH������3URWHFWLRQ�6RODLUH�HW�FKkVVLV�HQ�39&�
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6.1. INNOVATION DANS LES MATÉRIAUX 
D´ISOLATION
'H�PDQLqUH�JpQpUDOH��OHV�H[LJHQFHV�pOHYpHV�G¶pFRQRPLH�G¶pQHUJLH�HW�OD�QpFHVVLWp�
GH�OLPLWHU�QRV�pPLVVLRQV�GH�&22�GDQV�O¶DWPRVSKqUH��RQW�JpQpUp�G¶pQRUPHV�SURMHWV�
GH� 5HFKHUFKH� 	� 'pYHORSSHPHQW�� GDQV� OH� GRPDLQH� GHV� PDWpULDX[� GHVWLQpV� j�
O¶LVRODWLRQ�WKHUPLTXH��

&L�DSUqV��TXHOTXHV�LQGLFDWLRQV�VRQW�PHQWLRQQpHV��VXU�OHV�SURGXLWV�TXL�FRPPHQFHQW�j�
DSSDUDvWUH�HQ�WDQW�TXH�UpSRQVH�j�OD�GHPDQGH�G¶XQH�VRFLpWp�GH�SOXV�HQ�SOXV�HQ�SOXV�HQ�
IDYHXU�GX�'pYHORSSHPHQW�'XUDEOH��

�������3RO\VW\UqQH�H[SDQVp�PRGL¿�p

,O�HVW�FRPSRVp�GH�SHWLWHV�ELOOHV�QRLUHV�GH�SRO\VW\UqQH�H[SDQVp��(36���FRQWHQDQW�GHV�
SDUWLFXOHV�GH�JUDSKLWH�DLQVL�TX¶XQ�XQ�DJHQW�G¶H[SDQVLRQ��

)LJXUH� ����� 3ODTXH� GH� SRO\VW\UqQH� (36�
PRGL¿�p��6RXUFH��$1$3(�

/HV� DEVRUEHXUV� LQIUDURXJHV� ,5�
HW� OHV� UpÀ�HFWHXUV� HPSrFKHQW�� HQ�
JUDQGH� SDUWLH�� OD� SHUWH� GH� FKDOHXU�
SDU� UD\RQQHPHQW�� UpGXLVDQW� DLQVL� OD�
FRQGXFWLYLWp� WKHUPLTXH� GX� SURGXLW� GH�
����MXVTX¶j�DWWHLQGUH������:�P�.��

�������3RO\VW\UqQH�H[WUXGp�PRGL¿�p

/¶DMRXW� GH� TXHOTXHV� DEVRUEHXUV� LQIUDURXJHV�� OHV�PRGL¿�FDWLRQV� GDQV� OD�PDWULFH� GH�
SRO\PqUH�HW� O¶DSSDULWLRQ�GH�QRXYHDX[�QDQR�DGGLWLIV�QXFOpDQWV��FRPELQpV�DYHF�GHV�
JD]� G¶H[SDQVLRQ� GH� QRXYHOOH� JpQpUDWLRQ�� UDSSURFKHQW� OHV� YDOHXUV� GH� FRQGXFWLYLWp�
WKHUPLTXH�GH�OD�QRXYHOOH�JpQpUDWLRQ�GHV�SODTXHV�GH�;36��j�GHV�YDOHXUV�GH�������j�
������:�P�.��

6.1.3. mousse de polyisocyanurate (Pir)

'DQV� OH� VHFWHXU� GX� SRO\XUpWKDQH�� OHV� SODTXHV� HQ� SRO\XUpWKDQH� �385�� pYROXHQW� HQ�
SDQQHDX[� HQ� PRXVVH� GH� SRO\LVRF\DQXUDWH� �3,5��� TXL� SRVVqGHQW� GH� PHLOOHXUHV�
FDUDFWpULVWLTXHV�GH�FRPSRUWHPHQW�DX�IHX�HW�j�O¶DEVRUSWLRQ�G¶HDX��

/HV� PRXVVHV� GH� SRO\LVRF\DQXUDWH� �3,5�� UHYrWXHV� VXU� OHXUV� IDFHV� H[WpULHXUHV� SDU�

6.  ALTERNATIVES EN 
« NOUVEAUX » PROCÉDÉS ET 
MATÉRIAUX D’ISOLATION
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GHV�FRPSOH[HV�VDQGZLFKHV�GH�WUqV�IDLEOH�SHUPpDELOLWp��SRVVqGHQW�GHV�FRQGXFWLYLWpV�
WKHUPLTXHV�j�ORQJ�WHUPH�GH�������j�������:�P�.��

)LJXUH������3ODTXH�GH�SRO\LVRF\DQXUDWH�3,5�$/8�7��GH�FRQGXFWLYLWp� WKHUPLTXH��������:�P�.��
�6RXUFH��,385�

6.1.4. Panneau en mousse phénolique 

/HV� PRXVVHV� SKpQROLTXHV� RQW� GHV� FHOOXOHV� IHUPpHV�� (OOHV� SUpVHQWHQW�
G¶H[FHOOHQWHV�SURSULpWpV�GH� UpVLVWDQFH�DX� IHX�HW�GHV�FRQGXFWLYLWpV� WKHUPLTXHV�
GH�������j�������:�P.��XQH�GHQVLWp�DXWRXU�GH���NJ�P3�HW�XQH�UpVLVWDQFH�j�OD�
FRPSUHVVLRQ�GH�����N3D��

/HXUV� DSSOLFDWLRQV� GDQV� OH� EkWLPHQW� FRwQFLGHQW� DYHF� OHV� SODTXHV� FODVVLTXHV� GH�
SRO\XUpWKDQH�RX�GH�SRO\LVRF\DQXUDWH��

)LJXUH������3DQQHDX�HQ�PRXVVH�SKpQROLTXH�SRXU�LVRODWLRQ�GH�SODIRQGV��6RXUFH��(3)$��(XURSHDQ�
3KHQROLF�)RDP�$VVRFLDWLRQ�

6.1.5. Panneaux en laine de roche avec aérogel 

/¶DpURJHO�RX�OD�IXPpH�JODFpH�HVW�XQH�VXEVWDQFH�FROORwGDOH�VLPLODLUH�DX�JHO��GDQV�OHTXHO�
OH�FRPSRVDQW�OLTXLGH�HVW�UHPSODFp�SDU�XQ�JD]��HQ�REWHQDQW�FRPPH�UpVXOWDW�XQ�VROLGH�GH�
WUqV�IDLEOH�GHQVLWp����NJ�P3��HW�WUqV�SRUHX[��DYHF�FHUWDLQHV�SURSULpWpV�WUqV�VXUSUHQDQWHV��
FRPPH�VRQ�pQRUPH�FDSDFLWp�G¶LVRODWLRQ�WKHUPLTXH��5pFHPPHQW��O¶DpURJHO�GH�JUDSKqQH�
HVW�HQ�IRUW�GpYHORSSHPHQW�HW�TXL�SUpVHQWH�XQH�GHQVLWp�GH������NJ�P3. 

6XU�OH�PDUFKp��LO�H[LVWH�GHV�SURGXLWV�GH�ODLQH�GH�URFKH�HQ�DpURJHO�DYHF�XQH�SODTXH�GH�
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SOkWUH�PXQLH�G¶XQ�SDUH�YDSHXU�LQWpJUp�VXU�XQ�F{Wp��GRQW�OD�FRQGXFWLYLWp�WKHUPLTXH�HVW�
GH�������:�P�.�HW�OHV�pSDLVVHXUV�GH����j����PP��

6.1.6. Panneaux rigides isolants sous vide (ViP)

,O�V¶DJLW�GHV�SODTXHV�ULJLGHV��DYHF�XQ�QR\DX�PLFURSRUHX[�GRQW�O¶LQWpULHXU�HVW�IDLW�VRXV�
YLGH��TXL�VRQW�HQFDSVXOpHV�HW�VFHOOpHV�GDQV�XQH�HQYHORSSH�WUqV�PLQFH�HW�LPSHUPpDEOH�
DX[�JD]��

/HXU�FRQGXFWLYLWp�WKHUPLTXH�HVW�GH�������:�P�.�HW�VRQW�SUpVHQWpV�HQ�IRUPDWV�DYHF�GHV�
ODUJHXUV�DOODQW�GH�����j�����PP��GHV�ORQJXHXUV�GH�����j������PP�HW�GHV�pSDLVVHXUV�
DOODQW�GH����j����PP��

$YHF� OHXU� IDLEOH�FRQGXFWLYLWp� WKHUPLTXH�� LOV�SHXYHQW�rWUH�DSSOLTXpV�VXU� OHV�PXUV�� OHV�
WRLWV�HW�OHV�SODQFKHUV�DYHF�XQH�pSDLVVHXU�PLQLPDOH��

6.2 RECHERCHE DANS LES MATÉRIAUX 
LOCAUX A GRAND POTENTIEL D´ISOLATION 
THERMIQUE

6.2.1. Liège aggloméré

$X�0DURF�� LO� H[LVWH�GpMj�FHUWDLQV� IDEULFDQWV�GH�PDWpULDX[�G¶LVRODWLRQ� WKHUPLTXH�� WHOV�
TXH�OH�SRO\VW\UqQH�H[SDQVp��(36��HW�FHUWDLQV�IDEULFDQWV�SRWHQWLHOV�GH�V\VWqPHV�SRXU�
OH�SRO\XUpWKDQH�SURMHWp��7RXWHIRLV��XQ�PDWpULDX�QDWXUHO�HVW�SURGXLW�ORFDOHPHQW�WHO�TXH�
OH�OLqJH��,&%���GRLW�rWUH�SULV�HQ�FRQVLGpUDWLRQ��

/H�OLqJH��,&%��HVW�XQ�PDWpULDX�SUpVHQW�GDQV�O¶pFRUFH�GH�FHUWDLQV�DUEUHV��QRWDPPHQW�
GDQV�OH�FKrQH�OLqJH��

&¶HVW�XQ�S�URGXLW�j�IDLEOH�GHQVLWp�
����j�����NJ�P3���DQWLVWDWLTXH��
DYHF� XQ� FRPSRUWHPHQW�
DX� IHX� DFFHSWDEOH�� XQH�
ERQQH� LVRODWLRQ� WKHUPLTXH��
DFRXVWLTXH�� DQWL�YLEUDWLRQV�
HW� UHODWLYHPHQW� UpVLVWDQW� j�
O¶HDX� JUkFH� j� OD� VXEpULQH� TXL�
LPSUqJQH�VHV�FHOOXOHV��

6D� FRQGXFWLYLWp� WKHUPLTXH�
Ȝ� SHXW� YDULHU� HQWUH� ������ HW�
������:�P�.�

/RUVTX¶LO� HVW� WUDQVIRUPp�
HQ� JUDQXOpV�� H[SDQVp� HW�
DJJORPpUp�j�OD�YDSHXU��LO�SHXW�
rWUH� DJJOXWLQp� VRXV� IRUPH� GH�
SODTXHV�
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)LJXUH������3ODTXHV�GH�OLqJH�DJJORPpUp�HW�H[SDQVp��,&%�

/H�OLqJH�SUpVHQWH�SOXVLHXUV�DYDQWDJHV��(Q�HIIHW��LO�V¶DJLW�G¶XQ�PDWpULDX�UHQRXYHODEOH��
QDWXUHO�HW�UHF\FODEOH��DYHF�XQH�ERQQH�LQHUWLH�WKHUPLTXH�HW�XQH�UpVLVWDQFH�PpFDQLTXH��
7RXWHIRLV�� SDUPL� VHV� LQFRQYpQLHQWV�� OH� SUL[� HVW� UHODWLYHPHQW� pOHYp�� OD� GLI¿�FXOWp� GH�
OH�PHWWUH� HQ�°XYUH� ORUVTX¶RQ� YHXW� pYLWHU� OHV� SRQWV� WKHUPLTXHV� �SDU� H[HPSOH�� GDQV�
O¶LVRODWLRQ�GHV�FRPEOHV�HQWUH�OHV�SRXWUHV�GX�WRLW���DLQVL�TXH�OD�GLVSRQLELOLWp�HQ�UDLVRQ�GH�
OD�ORQJXH�SpULRGH�HQWUH�UpFROWH�HW�UpFROWH����DQV���

/H�OLqJH�SHXW�rWUH�XWLOLVp�GDQV�O¶LVRODWLRQ�GH�OD�WRLWXUH��OHV�PXUV�HW�OHV�SODQFKHUV��$YHF�
GHV�JUDQXOpV�HQ�YUDF�QRQ�H[SDQVpHV��RQ�SUpSDUH�OH�PRUWLHU�GH�FLPHQW��TXL�SUpVHQWH�
VRXYHQW�XQH�FRQGXFWLYLWp�WKHUPLTXH�G¶HQYLURQ������:�P�.��

6.2.2. Laine de mouton

,O�V¶DJLW�G¶XQH�¿�EUH�GHQVH��ERXFOpH�HW�VRXSOH�TXL�UHFRXYUH�OD�SHDX�GHV�PRXWRQV��6RQ�
H[WUDFWLRQ� SDU� FLVDLOOHPHQW� HVW� HIIHFWXpH� XQH� IRLV� SDU� DQ�� HQWUH� OHV�PRLV� GH�0DL� HW�
-XLQ�� /¶XWLOLVDWLRQ� GH� OD� ODLQH� GH� PRXWRQ� HQ� WDQW� TXH�PDWpULDX� G¶LVRODWLRQ�� LPSOLTXH�
XQ� WUDLWHPHQW� VSpFLDO� GH� QHWWR\DJH� HW� GH� FRQVHUYDWLRQ��'DQV� VRQ� pWDW� QDWXUHO�� HOOH�
SUpVHQWH�O¶LQFRQYpQLHQW�G¶rWUH�DWWDTXpH�SDU� OHV�SDSLOORQV�GH�QXLW��PDLV�FHOD�HVW�pYLWp�
SDU�WUDLWHPHQW�DYHF�GX�WpWUD�ERUDWH�GH�VRGLXP��3RXU�TXH�OD�ODLQH�GH�PRXWRQ�VRLW�ELHQ�
OLpH�PpFDQLTXHPHQW��RQ�XWLOLVH� MXVTX¶j�����GH�¿�EUHV�GH�SRO\HVWHU��SRXU� IRUPHU�GHV�
URXOHDX[�G¶LVRODWLRQ�

)LJXUH������/DLQH�GH�PRXWRQ
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$YHF� XQH� FRQGXFWLYLWp� WKHUPLTXH� GH� Ȝ�  � ����:�P�.�� FH� SURGXLW� FRQYLHQW� SRXU�
O¶LVRODWLRQ�GH�JUHQLHUV��SODIRQGV�VXVSHQGXV��PXUV�GH�VpSDUDWLRQ�HW�FRQVWUXFWLRQV�HQ�
RVVDWXUH�ERLV�

/D�ODLQH�GH�PRXWRQ�DEVRUEH�O¶KXPLGLWp�HQ�H[FqV�GDQV�XQH�DWPRVSKqUH�HW� OD�UHMHWWH��
ORUVTXH�FHWWH�GHUQLqUH�HVW�VqFKH��,O�HVW�GLI¿�FLOH�GH�WURXYHU�XQ�LVRODQW�TXL�UpJXOH�DXWDQW�
O¶KXPLGLWp���OD�ODLQH�GH�PRXWRQ�SHXW�DEVRUEHU�����GH�VRQ�SRLGV�HQ�HDX�HW�OD�UHVWLWXHU��
HQ�VH�VpFKDQW��VDQV�SHUGUH�VD�FDSDFLWp�WKHUPLTXH�

6.2.3. fibres de chanvre

/HV�¿�EUHV�GH�FKDQYUHV�FRQVWLWXHQW�XQ�H[FHOOHQW�LVRODQW�WKHUPLTXH�HW�DFRXVWLTXH��RXWUH�
XQ�UpJXODWHXU�G¶KXPLGLWp��6D�FRQGXFWLYLWp�WKHUPLTXH�YDULH�GH�������j������:�P.�

6D�PDWLqUH�SUHPLqUH�SHXW�rWUH�GX�FDQQDELV�RX�GX�OLQ��(Q���������������KHFWDUHV�RQW�pWp�
FXOWLYpV�j�O¶pFKHOOH�PRQGLDOH��/D�&KLQH�HW�OD�5XVVLH�VRQW�OHV�SOXV�JUDQGV�SURGXFWHXUV��
VXLYLHV�SDU� OH�&DQDGD�HW� OD�)UDQFH��'X�SRLQW�GH�YXH�pFRORJLTXH��VD�FXOWXUH�HVW� WUqV�
EpQp¿�TXH�SRXU�O¶DJULFXOWXUH�HW�SRXU�O¶HQYLURQQHPHQW�HW�QH�QpFHVVLWH�SDV�GH�SHVWLFLGHV�
RX�G¶KHUELFLGHV��SXLVTX¶LO�V¶DJLW�G¶XQH�SODQWH�UpIUDFWDLUH�DX[�SDUDVLWHV��(Q�RXWUH��F¶HVW�
XQH�SODQWH�j�FURLVVDQFH�UDSLGH�

)LJXUH������3ODTXH�HQ�¿�EUHV�GH�FKDQYUH��

'DQV�OD�IDEULFDWLRQ�GH�FHW�LVRODQW��DSUqV�Gp¿�EUDJH�PpFDQLTXH��OHV�¿�EUHV�VRQW�FRQGLWLRQQpHV�
VRXV�IRUPH�GH�QDSSHV��DX[TXHOOHV�HVW�DMRXWp�XQ�OLDQW�j�EDVH�GH�¿�EUHV�GH�SRO\HVWHU��HQWUH�
���HW��������GH�FRWRQ�HW�GH�MXWH��SRXU�SURGXLUH�XQ�PDWpULDX�LVRODQW�OpJHU�

,O�HVW�FRPPHUFLDOLVp�VRXV� IRUPH�GH�PDWHODV�À�H[LEOHV��TXL�V¶DMXVWHQW�DX[�VXUIDFHV�� ,O�
SHXW�rWUH�XWLOLVp�GDQV� O¶LVRODWLRQ�GHV�PXUV��HQ� WRLWXUHV�QRQ�YHQWLOpHV�� WRLWXUHV�SODWHV��
PXUV�FORLVRQV��SODQFKHUV�À�RWWDQWV�

&RPPH�WRXV�OHV�LVRODQWV�G¶RULJLQH�YpJpWDOH��OD�ODLQH�GH�FKDQYUH�HVW�VHQVLEOH�DX�IHX��&HUWDLQV�
LVRODQWV�HQ�ODLQH�GH�FKDQYUH�SHXYHQW�GRQF�UHFHYRLU�XQ�WUDLWHPHQW�DGGLWLRQQHO�LJQLIXJH�

6.3. ENVELOPPE DU BÂTIMENT
/¶LQGXVWULH� GH� OD� FRQVWUXFWLRQ� HVW� WUqV� FRQVHUYDWULFH� HW� PRGL¿�H� WUqV� OHQWHPHQW� VD�
WHFKQRORJLH�� HQ� FKHUFKDQW� WRXMRXUV� OD� VpFXULWp� GH� QRV� EkWLPHQWV�� 7RXWHIRLV�� OHV�
WHFKQLTXHV� GH� FRQVWUXFWLRQ� DLQVL� TXH� GHV� PDWpULDX[� pYROXHQW� SRXU� UpSRQGUH� j� OD�
GHPDQGH�GHV�pFRQRPLHV�G¶pQHUJLH�HW�j�OD�UpGXFWLRQ�GHV�pPLVVLRQV�GDQV�O¶DWPRVSKqUH��
&L�DSUqV��TXHOTXHV�H[HPSOHV�GH�FHV�GpYHORSSHPHQWV�VRQW�SUpVHQWpV��TXL�FRPPHQFHQW�
j�VH�FRQVROLGHU�VXU�OH�PDUFKp�PRQGLDO��
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6.3.1. L´isolation des parois opaques

(Q�FH�TXL�FRQFHUQH�OHV�QRXYHOOHV�WHFKQLTXHV�G¶LVRODWLRQ�GHV�PXUV�� LO�HVW�j�VRXOLJQHU�
OH� IRUW�GpYHORSSHPHQW�GH� WRXV� OHV�V\VWqPHV�G¶LVRODWLRQ�SDU� O¶H[WpULHXU��HQ� UDLVRQ�GH�
O¶pYROXWLRQ�GX�PDUFKp�GX�VHFWHXU�GH�OD�UpQRYDWLRQ��$�WLWUH�G¶LQQRYDWLRQ�DXVVL�ELHQ�GH�
SRLQW�GH�YXH�HVWKpWLTXH�TXH�WHFKQRORJLTXH�� O¶LVRODWLRQ�WKHUPLTXH�SDU� O¶H[WpULHXU�VRXV�
IRUPH�GH�IDoDGH�YHQWLOpH�HQ�FpUDPLTXH��SHXW�rWUH�FRQVLGpUpH��

/D� IDoDGH�YHQWLOpH�HVW�XQ�EDUGDJH�PXOWLFRXFKH�FRPSRVp�G¶XQ�SDQ�H[WpULHXU� IDLW�GH�
GLIIpUHQWV�PDWpULDX[��¿[p�PpFDQLTXHPHQW�VXU�XQ�SDQ�LQWpULHXU��PXU�QHXI�RX�H[LVWDQW�HQ�
EULTXHV��EORFV�GH�EpWRQ��HWF����DX�PR\HQ�G¶XQH�VRXV�RVVDWXUH�HQ�ERLV��DOXPLQLXP�RX�
DFLHU��HW�G¶XQH�ODPH�G¶DLU�GH�ODUJHXU�YDULDEOH��PLQLPXP���FP���j�O¶LQWpULHXU�GH�ODTXHOOH�
O¶LVRODQW�WKHUPLTXH�HVW�KDELWXHOOHPHQW�SRVp�VXU�OH�SDQ�LQWpULHXU�

/HV�IRQFWLRQV�GH�OD�ODPH�G¶DLU�VRQW�OHV�VXLYDQWHV��

 Ȉ 3RVH� GH� O¶LVRODQW� SDU� O¶H[WpULHXU� GH� WRXW� OH� PXU� H[LVWDQW�� pOLPLQDWLRQ� GHV� SRQWV�
WKHUPLTXHV�

 Ȉ (IIHW�FKHPLQpH��UpGXLW�OD�FRQGHQVDWLRQ��DXJPHQWH�O¶pWDQFKpLWp�j�O¶HDX�GH�SOXLH�HW�
DX�YHQW��PDLQWLHQW�O¶LVRODWLRQ�HW�OH�SDQ�LQWpULHXU�VHFV�

/D�YHQWLODWLRQ�HVW�DVVXUpH�SDU�GHV�RXYHUWXUHV�VXSpULHXUHV�HW� LQIpULHXUHV�HW�RX�SDU�OH�
ELDLV�GH�OD�FRQFHSWLRQ�GH�MRLQWV�RXYHUWV�VXU�WRXWH�O¶HQYHORSSH�

6.3.2. L´isolation des toitures et terrasses

Systèmes de dalles isolantes

$XVVL�ELHQ�GDQV�OD�FRQVWUXFWLRQ�QHXYH�TXH�GDQV�OD�UpQRYDWLRQ��OH�V\VWqPH�GH�WRLWXUH�
LQYHUVpH� j� EDVH� GH� GDOOH� LVRODQWH�� FRPPHQFH� j� rWUH� XQH� UpIpUHQFH� GH� TXDOLWp� HW�
G¶DPpOLRUDWLRQ�GX�FRPSRUWHPHQW�WKHUPLTXH�GH�OD�WRLWXUH��

/D� GDOOH� LVRODQWH� HVW� FRQVWLWXpH� G¶XQH� FRXFKH� GH� EpWRQ� SRUHX[�� TXL� DJLW� FRPPH�
SURWHFWLRQ�PpFDQLTXH�VXU�XQH�EDVH� LVRODQWH�GH�SRO\VW\UqQH�H[WUXGp��GRQQDQW� OLHX�j�
XQH�VXUIDFH�DFFHVVLEOH�UpVLVWDQWH�HW�LVROpH�WKHUPLTXHPHQW�

/HV�DYDQWDJHV�

 Ȉ ,VRODWLRQ�WKHUPLTXH�HW�GDOODJH�HQ�XQH�VHXOH�SLqFH�

 Ȉ &RPSDWLEOH�DYHF�Q¶LPSRUWH�TXHO�V\VWqPH�G¶pWDQFKpLWp��

 Ȉ +DXWH�UpVLVWDQFH�PpFDQLTXH�TXL�SHUPHW��

 ƕ 6XSSRUW�GHV�pTXLSHPHQWV�GH�FOLPDWLVDWLRQ�HW�GHV�LQVWDOODWLRQV�
 ƕ &RQVWUXFWLRQ�GHV�EDQFV�

 Ȉ $OOqJH�VHQVLEOHPHQW�OH�SRLGV�GH�OD�WRLWXUH�HQ�FRPSDUDLVRQ�j�G¶DXWUHV�SURWHFWLRQV�ORXUGHV��

 Ȉ 5HQG�OD�WRLWXUH�DFFHVVLEOH��

 ƕ &RXORLUV�HQ�JUDYLHU�DX�QLYHDX�GHV�WRLWXUHV�DXWR�SURWpJpHV��VXSSRUW�HQ�EpWRQ��
GHFN��HW�YpJpWDOLVpHV��

 ƕ $FFqV�IDFLOH�DX[�LQVWDOODWLRQV��
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 ƕ &UpDWLRQ�G¶HVSDFH�XWLOH�R��RQ�SHXW�UpDOLVHU�OHV�pYHQWXHOOHV�PDLQWHQDQFHV��

 Ȉ 0RGL¿�FDWLRQ�GHV�XWLOLVDWLRQV�GH�OD�WRLWXUH��QRQ�DFFHVVLEOH�j�DFFHVVLEOH���

 ƕ 7UDQVIRUPDWLRQ�GHV�WRLWXUHV�HQ�JUDYLHU��
 ƕ 5pKDELOLWDWLRQ�GHV�WRLWXUHV�DXWR�SURWpJpHV�

)LJXUH������&DUUHODJH�LVRODQW��6RXUFH���$,3(;�

,O�V¶DJLW�GHV�V\VWqPHV�EDVpV�VXU�GHV�SLqFHV��©�HQWUHYRXV�ª�RX�KRXUGLV��HQ�(36��TXL�
DOOqJHQW� OD�VWUXFWXUH�SRUWHXVH�GX�EkWLPHQW��HQ�DPpOLRUDQW��VLPXOWDQpPHQW�� O¶LVRODWLRQ�
WKHUPLTXH�GH�OD�FRQVWUXFWLRQ��

)LJXUH�������3LqFH�HQ�(36��6RXUFH�$1$3(�

6.3.3. L´isolation des parois vitrées

/H�YHUUH�j�FRXFKH�GH�FRQWU{OH�VRODLUH�HW�j�IDLEOH�pPLVVLYLWp�HVW� OD�PHLOOHXUH�VROXWLRQ�
SRXU�pTXLSHU� OHV� IHQrWUHV�GHV� IDoDGHV�RULHQWpHV�VXG�RX�RXHVW�� ,O�SHUPHW�GH� UpGXLUH�
OHV�VXUFKDXIIHV��HQ�pWp�HW�HQ�LQWHUVDLVRQV��ORUVTXH�OHV�YLWUDJHV�VRQW�H[SRVpV�DX�VROHLO��
,O�GRQQH�DX�GRXEOH�YLWUDJH�OD�PHLOOHXUH�SHUIRUPDQFH�G¶LVRODWLRQ�WKHUPLTXH�SRVVLEOH�HW�
FRQVHUYH�XQ�ERQ�DSSRUW�GH�OXPLqUH�QDWXUHOOH�

,O�HVW�FRPSRVp�G¶XQ�YHUUH�FODLU�UHYrWX�G¶XQH�¿�QH�FRXFKH�WUDQVSDUHQWH�GH�PpWDX[�QREOHV�
GpSRVpV�SDU�SXOYpULVDWLRQ�FDWKRGLTXH�
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/D�FRXFKH� UpÀpFKLW� OHV� LQIUDURXJHV�GX� UD\RQQHPHQW�VRODLUH�YHUV� O¶H[WpULHXU�HW� OLPLWH�
DLQVL�OHV�HQWUpHV�GH�FKDOHXU�VRODLUH�WRXW�HQ�JDUGDQW�XQ�ERQ�QLYHDX�GH�OXPLQRVLWp��(OOH�
UpÀpFKLW� OHV� LQIUDURXJHV�WKHUPLTXHV�YHUV� O¶LQWpULHXU�HW� OLPLWH�DLQVL� OHV�GpSHUGLWLRQV�GH�
FKDOHXU�SDU�UD\RQQHPHQW�

6.4. ASPECTS BIOCLIMATIQUES
/D�FRQFHSWLRQ�ELRFOLPDWLTXH�D�SRXU�REMHFWLI�SULQFLSDO�G¶REWHQLU�GHV�FRQGLWLRQV�GH�YLH�
HW� GH� FRQIRUW� G¶DPELDQFH�� DGpTXDWV� HW� DJUpDEOHV� �WHPSpUDWXUHV�� WDX[� G¶KXPLGLWp��
LQVDOXEULWp�� OXPLQRVLWp��HWF���GH�PDQLqUH� OD�SOXV�QDWXUHOOH�SRVVLEOH��HQ�XWLOLVDQW�DYDQW�
WRXW� GHV�PR\HQV� DUFKLWHFWXUDX[�� OHV� pQHUJLHV� UHQRXYHODEOHV� GLVSRQLEOHV� VXU� OH� VLWH�
�pQHUJLH� VRODLUH�� JpRWKHUPLTXH�� pROLHQQH�� HW� SOXV� UDUHPHQW� O¶HDX��� HW� HQ� XWLOLVDQW� OH�
PRLQV�SRVVLEOH�OHV�PR\HQV�WHFKQLTXHV�PpFDQLVpV�HW�OH�PRLQV�G¶pQHUJLHV�H[WpULHXUHV�
DX�VLWH��JpQpUDOHPHQW�SROOXDQWHV�HW�QRQ�UHQRXYHODEOHV���WHO�TXH�OHV�pQHUJLHV�IRVVLOHV�
RX�O¶pOHFWULFLWp��SURGXLWHV�HW�DSSRUWpHV�GH�ORLQ�j�JUDQGV�IUDLV�

/¶DUFKLWHFWXUH�ELRFOLPDWLTXH�HVW�XQH�GLVFLSOLQH�GH�O¶DUFKLWHFWXUH�� O¶DUW�HW� OH�VDYRLU�IDLUH�
GH�WLUHU� OH�PHLOOHXU�SDUWL�GHV�FRQGLWLRQV�G¶XQ�VLWH�HW�GH�VRQ�HQYLURQQHPHQW��SRXU�XQH�
DUFKLWHFWXUH�QDWXUHOOHPHQW�OD�SOXV�FRQIRUWDEOH�SRXU�VHV�XWLOLVDWHXUV�

'DQV�OHV�DQQpHV�����OH�'U��:ROIJDQJ�)HLVW��XQ�SK\VLFLHQ�GH�'DUPVWDGW�HQ�$OOHPDJQH��
ODQFH�OH�SURMHW�XWRSLTXH�GH�OD�PDLVRQ�VDQV�FKDXIIDJH��$XMRXUG¶KXL���������EkWLPHQWV��j�
FRQFHSWLRQ�ELRFOLPDWLTXH��H[LVWHQW�HQ�(XURSH�

/�XWLOLVDWLRQ�LQWHOOLJHQWH�GH�WRXWHV�OHV�VRXUFHV�GH�FKDOHXU�OLpHV�j�O�HIIHW�GH�VHUUH��DX[�
DSSDUHLOV�HW�DX[�SHUVRQQHV�HW�OD�TXDOLWp�HW�OD�SHUIRUPDQFH�H[FHSWLRQQHOOH�GHV�SDURLV�HW�
GHV�IHQrWUHV�HQJHQGUHQW�XQH�pFRQRPLH�G�pQHUJLH�GH�O�RUGUH�GH����j�������OH�FRQFHSW�
OH�SOXV�DYDQFp�PRQGLDOHPHQW�
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7.1 ÉTUDES DE FAISABILITÉ  
TECHNICO-ÉCONOMIQUE
0R\HQQDQW�OD�VLPXODWLRQ�WKHUPLTXH�HW�O¶DQDO\VH�SDUDPpWULTXH��LO�HVW�SRVVLEOH�GH�Gp¿QLU�
OHV� RSWLRQV� WHFKQLTXHV� SRXU� DPpOLRUHU� GH� PDQLqUH� VLJQL¿FDWLYH� OH� FRPSRUWHPHQW�
WKHUPLTXH� GHV� EkWLPHQWV� FRQVLGpUpV� FRPPH� UpIpUHQFH�� SRXU� PHWWUH� HQ� YLJXHXU� OD�
QRXYHOOH�UpJOHPHQWDWLRQ��

/¶DQDO\VH� SDUDPpWULTXH� pQHUJpWLTXH� QRXV� SHUPHW� GH� PRGL¿HU� OHV� SDUDPqWUHV�
�pSDLVVHXU�GH�O¶LVRODWLRQ��SURWHFWLRQ�VRODLUH������GX�EkWLPHQW�HW�GH�VLPXOHU�O¶LPSDFW�VXU�
OHV�EHVRLQV�HQ�FKDXIIDJH�HW�HQ�FOLPDWLVDWLRQ��GDQV�OHV�FRQGLWLRQV�QRUPDOH�GH�O¶XVDJH�
GXGLW�EkWLPHQW��

(QVXLWH�� OD� VLPXODWLRQ� pFRQRPLTXH� HVW� UpDOLVpH� R�� O¶RQ� DQDO\VH� OHV� VXUFR�WV� GH�
O¶LQYHVWLVVHPHQW�HQ� UDLVRQ�GH� OD�PLVH�HQ�°XYUH�GH�FKDFXQH�GHV�RSWLRQV�HVWLPpHV��
&HOD�SHUPHW�pJDOHPHQW�GH�GpWHUPLQHU�OD�UpGXFWLRQ�RX�O¶DXJPHQWDWLRQ�GHV�FR�WV�GHV�
LQVWDOODWLRQV�GH�FKDXIIDJH�HW�GH�FOLPDWLVDWLRQ��HQ�IRQFWLRQ�GH�OD�SXLVVDQFH�LQVWDOOpH��HW�
HQ�WHQDQW�FRPSWH�GH�OD�YDULDWLRQ�GHV�FR�WV�GH�PDLQWHQDQFH�

/HV�VXUFR�WV�GH�O¶LQYHVWLVVHPHQW�VRQW�GpWHUPLQpV�SDU�O¶DUFKLWHFWH��HQ�VH�EDVDQW�VXU�OHV�
SUL[�GHV�PDWpULDX[�LVRODQWV�GLVSRQLEOHV�DFWXHOOHPHQW�DX�0DURF��

&HV�pWXGHV�SHUPHWWHQW�GH�GpWHUPLQHU�j�O¶DYDQFH�OD�UHQWDELOLWp�pFRQRPLTXH�HW�WHFKQLTXH�
GHV� FKDQJHPHQWV� SRWHQWLHOV� UpJOHPHQWDLUHV�� OLpV� j� OD� GHPDQGH� G¶pQHUJLH� SRXU� OH�
FKDXIIDJH��OD�FOLPDWLVDWLRQ�HW�O¶HDX�FKDXGH�VDQLWDLUH��

¬� WLWUH� G¶H[HPSOH�� GDQV� O¶8QLRQ�(XURSpHQQH�� WRXV� OHV� SD\V� GHYUDLHQW� FRQYHUJHU� HQ�
�����YHUV�XQH�UpJOHPHQWDWLRQ�TXL�SUpFRQLVH�TXH�WRXV�OHV�EkWLPHQWV�UHVVHPEOHQW�DX�
6WDQGDUG�GH�OD�0DLVRQ�3DVVLYH�©�3DVVLYH�+DXVH�ª��'DQV�OHV�SD\V�GX�6XG��O¶(VSDJQH��
O¶,WDOLH�� OH� 3RUWXJDO������ LO� HVW� VXSSRVp� TX¶XQH� UpGXFWLRQ� GH� OD� GHPDQGH� HQ� pQHUJLH��
SXLVVH�rWUH�HIIHFWXpH�HQ�GHX[�pWDSHV��GH�����HW�GH������

3RXU�DWWHLQGUH�OHV������UpGXFWLRQ�GH����N:K�P2���O¶RQ�GHYUD�LQYHVWLU�XQ�PRQWDQW�TXL�
UHSUpVHQWH������GX�FR�W�GH�FRQVWUXFWLRQ�HW�������VXU�OH�SUL[�GH�YHQWH��'H�PrPH��SRXU�
DWWHLQGUH�XQH�UpGXFWLRQ�GH�����GH�OD�GHPDQGH��UpGXFWLRQ�GH������N:K�P2���LO�IDXGUD�
LQYHVWLU�XQ�PRQWDQW�TXL�UHSUpVHQWH������VXU� OH�FR�W�GH�FRQVWUXFWLRQ�HW�������VXU� OH�
SUL[�GH�YHQWH��

$¿Q�GH�PHQHU�j�ELHQ� OHV�pWXGHV�G¶LPSDFW�HW� GH� IDLVDELOLWp�pFRQRPLTXH�GHV�DFWLRQV�
G¶LVRODWLRQ� SOXV� DYDQFpHV� j� FHOOHV� VWULFWHPHQW� UpJOHPHQWDLUHV�� LO� D� pWp� VROOLFLWp� GH�
O¶LQIRUPDWLRQ�VXU�OH�FR�W�HVWLPDWLI�GHV�LVRODQWV�PLV�HQ�SODFH��GDQV�OHV�FRQVWUXFWLRQV�DX�
0DURF��SRXU�OHV�pSDLVVHXUV�DFWXHOOHV�HW�G¶DXWUHV�pSDLVVHXUV�VXSpULHXUHV�TXL�SRXUUDLHQW�
rWUH�LPSODQWpHV�GDQV�O¶DYHQLU��

7.  MESURES D’ÉCONOMIES ET 
D’EFFICACITÉ ÉNERGÉTIQUE
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méthode.

/HV�SUL[�TXL�RQW�pWp�FRQVLGpUpV�VRQW�FHX[�SUpVHQWpV�GDQV�OH�WDEOHDX�FRPSDUDWLI�GHV�
LVRODQWV�GDQV�O¶DQQH[H�������7DEOHDX�����&RPSDUDLVRQ�GHV�GLIIpUHQWV�SURGXLWV�LVRODQWV��
HQ�IRQFWLRQ�GH�OHXUV�SURSULpWpV�HW�SUL[��

1RXV�DYRQV�FRQVLGpUp�WURLV�JURXSHV�G¶DSSOLFDWLRQV�IRQGDPHQWDOHV��pWDQW�GRQQp�TXH�
OHV�LVRODQWV�WKHUPLTXHV�TXL�OHXU�VRQW�DVVRFLpV�RX�OHXUV�FR�WV�GH�PLVH�HQ�°XYUH��VRQW�
VHQVLEOHPHQW�VLPLODLUHV�

/HV�WURLV�JURXSHV�G¶DSSOLFDWLRQV�SHXYHQW�rWUH�UpVXPpV�HQ��

 Ȉ 3DURLV�9HUWLFDOHV��PXUV��FORLVRQV��IHQrWUHV��� LVRODWLRQ�GHV�IDoDGHV�GH�GLIIpUHQWHV�
W\SRORJLHV��LVRODWLRQ�LQWpULHXUH��H[WpULHXUH��LQWHUPpGLDLUH�

 Ȉ 3DURLV�+RUL]RQWDOHV��SODQFKHUV��WRLWXUHV��WHUUDVVHV����DYHF�O¶LVRODQW�VRXV�OD�FKDUJH�
�LVRODWLRQ�GH�WRLWXUHV�SODWHV��SODQFKHUV�DYHF�O¶LVRODQW�VRXV�SDYHPHQW�������

 Ȉ 3DURLV�+RUL]RQWDOHV�DYHF�O¶LVRODQW�VDQV�OD�FKDUJH��WRLWXUHV�DYHF�O¶LVRODQW�HQWUH�OHV�
OLVWRQV��VXU�OHV�IDX[�SODIRQGV��«��

3RXU�FKDTXH�JURXSH�G¶DSSOLFDWLRQV��QRXV�DYRQV�pWDEOL�XQH�FRUUpODWLRQ�GH�OD�UpVLVWDQFH�
WKHUPLTXH�GHV�SURGXLWV�FRQFHUQpV�DYHF�OH�FR�W�HVWLPDWLI��

/HV�PDWpULDX[�FRQVLGpUpV��j�WLWUH�G¶H[HPSOH��VRQW�OD�ODLQH�PLQpUDOH��0:���OH�SRO\XUpWKDQH�
HQ�PRXVVH��385���OH�SRO\VW\UqQH�H[WUXGp��;36��HW�OH�SRO\VW\UqQH�H[SDQVp��(36��

6XU� FH� ©QXDJH� GH� SRLQWVª�� OHV� OLPLWHV� ©VXSpULHXUHª� �PD[LPXP�� HW� ©LQIpULHXUHª�
�PLQLPXP��RQW�pWp� WUDFpHV��TXL� OLPLWHQW� O¶pYHQWDLO�GHV�SUL[�HQ�IRQFWLRQ�GH� OD�FDSDFLWp�
G¶LVRODWLRQ�GHV�SURGXLWV�

(Q¿Q�� QRXV� DYRQV� HIIHFWXp� XQH� HVWLPDWLRQ� GX� SUL[� ©PR\HQª� FRPPH�XQH�PR\HQQH�
SRQGpUpH�GHV�SURGXLWV�FRQVLGpUpV��VXU�OD�EDVH�G¶XQH�SDUW�GH�PDUFKp�©�TXRWD�ª�HVWLPpH�
HQ�IRQFWLRQ�GH�FH�TXL�VH�SDVVH�GDQV�OHV�SD\V�GH�OD�0pGLWHUUDQpH��

/D�SDUWLFLSDWLRQ�FRQVLGpUpH�D�pWp�GH�����SRXU�OD�ODLQH�PLQpUDOH��0:��������SRXU�OH�
SRO\XUpWKDQH�HQ�PRXVVH��385��������SRXU� OH�SRO\VW\UqQH�H[SDQVp��(36��HW�GH����
�� SRXU� OH� SRO\VW\UqQH� H[WUXGp� �;36��� &HWWH� HVWLPDWLRQ� FRUUHVSRQG� j� OD� TXRWH�SDUW�
GX�PDUFKp�GDQV�OD�ULYH�QRUG�GH�OD�PpGLWHUUDQpH��R��LO�H[LVWH�GHV�EDVHV�GH�GRQQpHV�
VWDWLVWLTXHV�VXU�OD�FRQVRPPDWLRQ�GHV�LVRODQWV�WKHUPLTXHV�

/HV�UpVXOWDWV�VRQW�SUpVHQWpV�PR\HQQDQW�GHV�JUDSKHV�HW�GH�O¶H[SUHVVLRQ�DQDO\WLTXH�GHV�
OLJQHV�©OLPLWHVª�UpVXOWDQWHV��

 Ȉ 3DURLV�YHUWLFDOHV��PXUV��FORLVRQV�������� 
3UL[��'+�P2�� �������5��������

 Ȉ 3DURLV�KRUL]RQWDOHV��SODQFKHUV��WRLWXUHV������DYHF�FKDUJH�� 
3UL[��'+�P2�� �������5��������

 Ȉ 3DURLV�KRUL]RQWDOHV��SODQFKHUV��WRLWXUHV������VDQV�FKDUJH�� 
3UL[��'+�P2�� �������5��������
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*UDSKH�����5DSSRUW�HQWUH�OH�FR�W�HVWLPDWLI�GH�O¶DSSOLFDWLRQ�HW�OD�UpVLVWDQFH�WKHUPLTXH�GDQV�OH�FDV�
GHV�PXUV��'DQV�OH�JUDSKLTXH��VRQW�SUpVHQWpHV�WURLV�OLJQHV�FRUUHVSRQGDQW�DX[�YDOHXUV�PD[LPDOHV��
PLQLPDOHV�HW�PR\HQQHV��FRXOHXU�QRLUH��

$�WLWUH�G¶H[HPSOH��VL�O¶RQ�FRQVLGqUH�O¶LVRODWLRQ�GHV�GRXEOHV�FORLVRQV�j�(UUDFKLGLD��GDQV�
XQ�EkWLPHQW�DYHF�XQ�7DX[�*OREDO�GHV�%DLHV�9LWUpHV��7*%9� ������,O�IDXGUDLW��UHVSHFWHU�
XQ�FRHI¿�FLHQW�GH������:�P2�.��VHORQ�FH�TXL�HVW�pWDEOL�GDQV�OH�5qJOHPHQW�7KHUPLTXH�GH�
&RQVWUXFWLRQ�DX�0DURF��57&0��

/D�UpVLVWDQFH�WKHUPLTXH�pTXLYDOHQWH�GX�PXU�VHUDLW���������� ������P2�.�:�

6L�O¶RQ�FRQVLGqUH�FHWWH�YDOHXU�GDQV�OH�JUDSKH��O¶RQ�REWLHQGUD�XQH�HVWLPDWLRQ�GH�O¶LQWHUYDOOH�
GX�FR�W�GH�O¶LVRODWLRQ�PLVH�HQ�°XYUH�GDQV�FH�EkWLPHQW��GRQW�OD�YDOHXU�PR\HQQH�VHUDLW�
GH�������'+�P2.

7.2 INVESTISSEMENT ET TEMPS DE RETOUR
,O� HVW� YUDL� TXH� VL� QRXV� SDUORQV� GH� O¶HI¿�FDFLWp� pQHUJpWLTXH� HQ� PDWLqUH� GH� O¶LVRODWLRQ�
WKHUPLTXH�GDQV�OH�EkWLPHQW��QRXV�GHYRQV�SDUOHU�G¶XQH�pSDLVVHXU�RSWLPDOH��ELHQ�TXH�
OHV�pFRQRPLHV�TXL�VHURQW�REWHQXHV�VRLHQW�GLUHFWHPHQW�SURSRUWLRQQHOOHV�j�O¶pSDLVVHXU�
DSSOLTXpH��SRXU�OH�PrPH�LVRODQW���8QH�SOXV�JUDQGH�pSDLVVHXU�LQGLTXH�pJDOHPHQW�XQ�
LQYHVWLVVHPHQW� LQLWLDO� SOXV� pOHYp� HW� pYHQWXHOOHPHQW�� OHV� FR�WV� GH� PDLQ� G¶°XYUH� HW��
PDLQWHQDQFH�SOXV�pOHYpV��6L�HQ�SOXV��RQ�WLHQW�HQ�FRPSWH�TXH�OHV�pFRQRPLHV�JpQpUpHV�
VRQW�GH�SOXV�HQ�SOXV�UpGXLWHV�FKDTXH�IRLV�TXH�O¶RQ�DXJPHQWH�O¶pSDLVVHXU�GH�O¶LVRODQW��
MXVTXH�O¶RQ�DUULYH�j�XQ�SRLQW�R��OH�VXUFR�W�QH�VRLW�SDV�UHQWDEOH��3RXU�FHOD��RQ�GHYUD�
VXLYUH� OH�5qJOHPHQW�57&0�HW�G¶DXWUHV�pWXGHV�VFLHQWL¿�TXHV�PHQpHV� ORFDOHPHQW��DX�
PRPHQW�G¶RSWHU�SRXU�O¶LVRODWLRQ�WKHUPLTXH�GHV�EkWLPHQWV�

/¶pSDLVVHXU� RSWLPDOH� YDULH� HQ� IRQFWLRQ� GH� QRPEUHX[� IDFWHXUV� WHOV� TXH� O¶XVDJH� HW�
O¶RFFXSDWLRQ� GX� EkWLPHQW�� O¶HI¿�FDFLWp� pQHUJpWLTXH� GHV� pTXLSHPHQWV� GX� FKDXIIDJH�
HW� FOLPDWLVDWLRQ�� OD� ]RQH� FOLPDWLTXH�� OHV� PDWpULDX[� GH� FRQVWUXFWLRQ�� OD� WDLOOH� HW�
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O¶DUFKLWHFWXUH�GX�EkWLPHQW�� OHV�FKDUJHV�LQWHUQHV��HW�ELHQ�V�U�� OH�PDWpULDX�G¶LVRODWLRQ�
FKRLVL��HQWUH�DXWUHV�IDFWHXUV��

$X� 0DURF�� OH� 5qJOHPHQW� 57&0� QRXV� GRQQH� GLIIpUHQWHV� YDOHXUV� GX� FRHI¿�FLHQW� GH�
WUDQVPLVVLRQ�WKHUPLTXH�SRXU�OHV�GLIIpUHQWHV�]RQHV�FOLPDWLTXHV��7RXWHIRLV��SRXU�SRXYRLU�
YLVXDOLVHU�FRQFUqWHPHQW�FH�FRHI¿�FLHQW��O¶pSDLVVHXU�GHV�LVRODQWV�YDULHUD�HQWUH����HW����
PP��FRUUHVSRQGDQW�j� OD�YDOHXU�PLQLPDOH�TXL�GHYUDLW�rWUH�SULVH�HQ�FRQVLGpUDWLRQ��(Q�
HIIHW��FH�FRHI¿�FLHQW�JDUDQWLW�TXH��TXHO�TXH�VRLW�OHV�FRQGLWLRQV�FOLPDWLTXHV�HW�FHOOHV�GX�
EkWLPHQW��HQWUH�DXWUHV�� O¶RQ�REWLHQQH� WRXMRXUV�GHV�pFRQRPLHV�G¶pQHUJLH�HW�XQ� UHWRXU�
SOXV�UDSLGH�VXU�LQYHVWLVVHPHQW��

0DLV�� YDXW�LO� YUDLPHQW� OD� SHLQH� G¶LQYHVWLU� SRXU� OD� UpKDELOLWDWLRQ� pQHUJpWLTXH� G¶XQ�
EkWLPHQW"� /D� UpSRQVH� HVW� VXVFHSWLEOH� GH� YDULHU� VHORQ� FKDTXH� FDV��7RXWHIRLV�� LO� HVW�
FHUWDLQ� TXH�� ORUVTXH� O¶RQ� SURMHWWH� GH� UpQRYHU� RX� GH� UHVWDXUHU� XQ� EkWLPHQW�� LO� HVW�
IRUWHPHQW�UHFRPPDQGp��HQ�GpSLW�VL�OD�UpJOHPHQWDWLRQ�O¶REOLJH�RX�SDV��GH�OH�UpKDELOLWHU�
WKHUPLTXHPHQW�� FDU�FHOD�SHXW�JpQpUHU�XQH�pFRQRPLH�GH����� ��HW�SUR¿�WHU�DLQVL�GHV�
WUDYDX[�GH�UpQRYDWLRQ�SRXU�UpGXLUH�GDYDQWDJH�OHV�FR�WV�G¶LQYHVWLVVHPHQW�SRXU�OD�PLVH�
HQ� SODFH� GH� O¶LVRODWLRQ� WKHUPLTXH��&HOD� SHUPHWWUD� XQ� UHWRXU� SOXV� UDSLGH� HQFRUH� VXU�
LQYHVWLVVHPHQW��(Q�¿�Q�GH�FRPSWH��LO�HVW�LPSRUWDQW�GH�JDUGHU�j�O¶HVSULW�TXH�O¶pQHUJLH�OD�
PRLQV�FKqUH�HW�OD�PRLQV�SROOXDQWH�HVW�FHOOH�TXL�Q¶HVW�SDV�FRQVRPPpH��

/D�UHQWDELOLWp�SHXW�rWUH�PHVXUpH�SDU�O¶LQGLFDWHXU�WHPSV�GH�UHWRXU��TXL�Q¶HVW�DXWUH�TXH�
OH� QRPEUH� G¶DQQpHV� QpFHVVDLUHV� SRXU� DPRUWLU� OH� FR�W� G¶LQYHVWLVVHPHQW� JUkFH� DX[��
pFRQRPLHV�pQHUJpWLTXHV�JpQpUpHV��

(Q�PR\HQQH�VXU�O¶HQVHPEOH�GX�SD\V��OH�WHPSV�GH�UHWRXU�SRQGpUp�SDU�OH�SRLGV�GHV�
]RQHV�HW�OH�SRLGV�GHV�FDWpJRULHV�G¶KDELWDWV�HVW�G¶HQYLURQ�����DQV��FH�TXL�UHVWH�j�
OD�OLPLWH�GH�OD�]RQH�GH�GpFLVLRQ�IDYRUDEOH�j�O¶LQYHVWLVVHPHQW�SRXU�OD�JUDQGH�SDUWLH�
GHV�PpQDJHV�

*UDSKH�����7HPSV�GH�UHWRXU�SRXU�OH�FRQVRPPDWHXU�¿�QDO��VHORQ�OD�]RQH�HW�OD�FDWpJRULH�G¶KDELWDW�
�6RXUFH��$'(5((�

��[ 6<�

II.1.5. Rentabilité de la réglementation thermique 
pour le consommateur 

(5) Moyenne pondérée selon la répartition actuelle de l’habitat selon les zones 
climatiques.

Temps de retour pour le consommateur !nal 
selon la zone et la catégorie d’habitat

II.1.3. Impacts sur la facture énergétique du 
consommateur final

II.1.4. Les surcoûts liés au respect de la réglementation

Gains sur facture énergétique pour le 
consommateur selon les zones climatiques

Surcoûts d’investissement engendrés par la 
réglementation thermique selon les zones climatiques

% de surcoût d’investissement dû à la RT  
selon la catégorie du logement et la région
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7.3 IMPACT ÉNERGETIQUE ET 
ENVIRONNEMENTAL
/H� 5qJOHPHQW� 7KHUPLTXH� GH� &RQVWUXFWLRQ� DX�0DURF� 57&0�� JpQqUH� GHV� LPSDFWV�
pYLGHQWV�HW�G¶XQH�JUDQGH�DPSOHXU�j�WRXV�OHV�QLYHDX[�DX�0DURF��1RXV�HQ�FLWRQV�OHV�
SOXV�LPSRUWDQWV�

����'HV�pFRQRPLHV�VXEVWDQWLHOOHV�GDQV�OD�FRQVRPPDWLRQ�G¶pQHUJLH��DYHF�OD�FRQVpTXHQWH�
UpGXFWLRQ�GDQV�OD�IDFWXUH�pQHUJpWLTXH�GX�SD\V�

����/D�UpGXFWLRQ�GHV�pPLVVLRQV�GHV�*D]�j�(IIHW�GH�6HUUH�HW�GH�O¶LPSDFW�VXU�OH�FKDQJHPHQW�
FOLPDWLTXH�

����/¶DPpOLRUDWLRQ�GH�OD�EDODQFH�GHV�SDLHPHQWV�GX�SD\V��TXL�SHUPHWWUD�GH�GLVSRVHU�
GH�SOXV�GH�UHFRXUV�pFRQRPLTXHV�SRXU�G¶DXWUHV�LQYHVWLVVHPHQWV�SXEOLFV�G¶LQWpUrW�
QDWLRQDO�

*UDSKH������*DLQ�HQ�pQHUJLH�SULPDLUH�VHORQ�OD�]RQH�FOLPDWLTXH��6RXUFH��$'(5((�

/HV�JDLQV�HQ�pQHUJLH�SULPDLUH�SRXU�OH�SD\V�V¶pOqYHUDLHQW�HQ�PR\HQQH�j���NJHS�P2�DQ�

(Q�WHQDQW�FRPSWH�GHV�IDFWHXUV�G¶pPLVVLRQV�FRQVLGpUpV�DX�0DURF��SRXU�OHV�FRPEXVWLEOHV�
HW�SRXU� OH� UpVHDX�pOHFWULTXH�� OHV�pPLVVLRQV�pYLWpHV�FXPXOpHV�VXU� OD�SpULRGH�GHV����
SURFKDLQHV�DQQpHV�VHUDLHQW�G¶HQYLURQ����0W(&22.

kg
ep

/m
2/

an

6=��[��Les éléments techniques du projet  de la réglementation thermique  du bâtiment au Maroc

Estimation de l’évolution du marché annuel  
de la climatisation au Maroc et en Tunisie

En conclusion, l’attractivité économique de la régle-
mentation thermique reste mitigée pour certains seg-
ments de marché de l’habitat, particulièrement dans 
les zones intérieurs du pays (Z3, Z4, Z5 et Z6), puisque 
le temps de retours des mesures réglementaires pour 
le consommateur !nal dépasse la frange de la renta-
bilité minimale habituellement acceptable par les mé-
nages.

II.2. Impacts pour l’Etat et la Collectivité

Les impacts de la mise en œuvre de la réglementation 
thermique pour la Collectivité et l’Etat peuvent être me-
surés à plusieurs niveaux :

>  Réduction de la facture d’approvisionnement éner-
gétique pour le pays grâce aux économies d’énergie 
primaire ;

>  Gains en investissements publics grâce aux capacités 
de production électrique évitées suite à la réduction 
de la demande de charge de climatisation ; 

>  Gains en subventions accordées aux énergies conven-
tionnelles substituées (notamment le GPL) ;

>  Réduction des émissions de gaz à e"et de serre, ce qui 
renforce la contribution du Maroc à la lutte contre les 
changements climatiques.

II.2.1. Gains en énergie primaire

Les gains en énergie primaire pour le pays s’élèveraient 
en moyenne à 3 kgep/m2/an. 

Ils varient selon les caractéristiques climatiques des zones : 
de 2 kgep/m2/an dans les zones Z1 et Z2 à 7 kgep/m2/an 
dans la zone d’Ifrane. 

Les gains en puissance les plus élevées sont observés 
dans les zones de hautes chaleurs telles que Fès, Mar-
rakech et Errachidia (environ 30 W/m2).

II.2.2. Gains en puissances électriques installées

En termes de puissances électriques évitées, la mise en 
œuvre de la réglementation thermique des bâtiments 
permettrait d’éviter en moyenne 24 W/m2, ce qui cor-
respondrait à un investissement pour la construction 
de capacités additionnelles de production électrique de 
l’ordre de 200 à 240 Dh/m2 d’habitat traité.

Le développement de la climatisation constituera au 
Maroc un enjeu futur important, compte tenu des évo-
lutions observées ces dernières années dans le marché 
des appareils de climatisation, conséquent à l’améliora-
tion du niveau de vie des ménages et leur aspiration à 
des standards de confort plus exigeants. Le graphique 
suivant, construit à partir des informations collectées de 
diverses sources, notamment les plus importants distri-
buteurs d’équipements électroménagers, illustre cette 
forte évolution. L’année dernière (2009), on compte en-
viron 200 000 climatiseurs écoulés sur le marché maro-
cain. 

Ce développement induira progressivement une trans-
formation structurelle de la courbe de charge électrique 
nationale avec l’accroissement rapide de la pointe de 
charge de jour en été due à la climatisation, comme ob-
servé en Tunisie depuis une dizaine d’années. 

L’observation de l’évolution de la courbe de cahrge ma-
rocaine, montre bien les prémisses d’un tel phénomène, 
avec une petite de pointe qui commence à apparaitre 
pendant la journée type d’été.

Gain en énergie primaire selon la zone climatique

Puissance électrique évitée selon la zone climatique
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7.4. IMPACT SOCIOCULTUREL, GÉNÉRATION 
D´EMPLOI
/H� GpYHORSSHPHQW� GX� VHFWHXU� GH� O¶HI¿�FDFLWp� pQHUJpWLTXH� GDQV� OH� PRQGH� GH� OD�
FRQVWUXFWLRQ� YD� JpQpUHU� GDQV� OHV� SURFKDLQHV� DQQpHV�� XQH� VpULH� G¶LPSDFWV� SRVLWLIV�
LPSRUWDQWV�GDQV�OD�VRFLpWp��

(Q�UDLVRQ�GH�O¶DPpOLRUDWLRQ�pQHUJpWLTXH�GHV�ORJHPHQWV��GHV�K{SLWDX[��GHV�pWDEOLVVHPHQWV�
GH�O¶pGXFDWLRQ�HW�G¶DXWUHV�EkWLPHQWV�SXEOLFV��OHV�XVDJHUV�JDJQHURQW�SULQFLSDOHPHQW�HQ�
WHUPHV�GH�FRQIRUW�WKHUPLTXH�GHV�FRQGLWLRQV�LQWpULHXUHV�GHV�EkWLPHQWV��&HFL��DMRXWp�j�
O¶DVSLUDWLRQ�QDWXUHOOH�G¶DYRLU�XQH�YLH�PHLOOHXUH�HW�SOXV�H[LJHDQWH�HQ�FRQIRUW��YD�JpQpUHU�
XQH�IRUWH�FURLVVDQFH�GDQV�FHUWDLQV�VHFWHXUV�pFRQRPLTXHV��&RPPH�OH�PRQWUH��j�WLWUH�
G¶LOOXVWUDWLRQ��OH�JUDSKH�FL�GHVVRXV��

La création d’emplois et d’opportunités

/H�EkWLPHQW�HW�OHV�WUDYDX[�SXEOLFV�VRQW�GHV�VHFWHXUV�FOpV�GDQV�O¶HQVHPEOH�GX�V\VWqPH�
SURGXFWLI� PDURFDLQ� HW� OHXU� GpYHORSSHPHQW� GpSHQGUDLW� GH� OD� UpXVVLWH� GDQV� OD� IDoRQ�
G¶RULHQWHU�OHXU�FURLVVDQFH��/H�5qJOHPHQW�57&0�SHXW�rWUH�XQH�SLqFH�HVVHQWLHOOH�SRXU�OD�
FRQVROLGDWLRQ�GH�O¶LQGXVWULH�GH�OD�FRQVWUXFWLRQ��HQ�JpQpUDQW�GHV�HPSORLV�GLUHFWV��HW�VXUWRXW��
HQ�FUpDQW�GH�QRXYHOOHV�RSSRUWXQLWpV�G¶HPSORL�GDQV�OHV�QRXYHDX[�PpWLHUV�OLpV�j�O¶HI¿�FDFLWp�
pQHUJpWLTXH�HW�DX�VHFWHXU�GH� O¶LVRODWLRQ� WKHUPLTXH��DXVVL�ELHQ�GDQV� OD�SURGXFWLRQ�TXH�
GDQV�OD�GLVWULEXWLRQ�HW�OD�PLVH�HQ�°XYUH�GHV�LVRODQWV�GDQV�OH�EkWLPHQW��

/D�PLVH�HQ�SODFH�GH�OD�UpJOHPHQWDWLRQ�SHUPHWWUD�OD�FUpDWLRQ�G¶HQYLURQ��������HPSORLV�
SHUPDQHQWV�j�O¶KRUL]RQ������HW�JpQqUHUD�XQ�YROXPH�G¶DIIDLUHV�VXSSOpPHQWDLUHV�SRXU�
OHV�HQWUHSULVHV�PDURFDLQHV�GH�SOXV�GH����PLOOLDUGV�GH�'K�

7DEOHDX������,PSDFW�VXU�O¶LQYHVWLVVHPHQW�HW�O¶HPSORL���6RXUFH��$'(5((�
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climatisation au Maroc, qui sont élaborées sur la base de 
l’analyse rétrospective et du benchmarking avec d’autres 
pays similaires.

L’analyse montre que les économiesannuelles d’énergie 
atteindront 1,2 Mtep d’énergie primaire à l’horizon de  
20 ans (2030), comme le montre le graphique ci-après. 

Les gains cumulés sur la durée de vie des mesures 
d’e!cacité énergétique mises en place (minimum 30 
ans), sont estimés à environ 20 Mtep, soit environ 5 fois 
la consommation annuelle actuelle de tout le secteur 
des bâtiments.

Le coût de la tep économisée d’énergie primaire serait 
dans ce cas d’environ 1 100 Dh/tep à comparer au coût 
d’approvisionnement de la tep de GPL sur le marché 
international qui est de l’ordre de 5 600 Dh pour un prix 
du pétrole brut de 80 $.  

III.3. Capacités électriques évitées

L’agrégation de la réduction des puissances des 
climatiseurs au niveau des bâtiments résidentiels 
suite à l’application de la réglementation ther-
mique permettrait à long terme d’éviter à la com-
pagnie d’électricité la construction de capacités 
électriques additionnelles.

Cette capacité éviter cumulée serait de 370 MW à l’ho-
rizon des 10 prochaines années et 1300 MW à l’horizon 
de 20 ans.

La valeur économique de cette capacité évitée est d’au-
tant plus importante qu’elle interviendra certainement 
en période de pointe de charge d’été due à la climatisa-
tion comme déjà observé en Tunisie depuis une dizaine 
d’années.

En terme "nancier, les investissements di#érés suite  
aux gains en capacités pourraient être estimés à environ  
370 M€ en 10 ans et 1 300 M€  à l’horizon 2030 ans.

Gains annuels en énergie primaire

III.4. Les subventions évitées

Dans l’hypothèse d’un prix moyen du baril de pétrole à 
80 $ et d’un tarif intérieure du Butane conditionné qui 
reste "xe, les subventions évitées par l’Etat à ce produit 
énergétiques serait d’environ 177 MDh à l’horizon 2030. 
Les gains cumulés sur les 20 ans sont estimées à près  
1 340 MDh. 

III.5. Les externalités positives

> Emissions évitées de CO2

En tenant compte des facteurs d’émissions considérés 
au Maroc pour les combustibles et pour le réseau 
électrique, les émissions évitées cumulées sur la période 
des 20 prochaines années seraient d’environ 20 MtECO2.

> La  création d’emplois et d’opportunités

La mise en place de la réglementation permettra la création 
d’environ 18 000 emplois permanents à l’horizon 2030 et 
génèrera un volume d’a#aires supplémentaires pour les 
entreprises marocaines de plus de 20 milliards de Dh.

���

� ���
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8QH FDSDFLWp JpQpUDOHPHQW GH SRLQWH �

Puissance électrique évitée par la mise en œuvre  
de la réglementation thermique

Subventions annuelles évitées par l’Etat

 2011 2015 2020 2025 2030

Emplois directs permanents créés 906 4 926 9 470 13 801 17 801
Volume d’investissement cumulé (MDh) 1 047 5 694 10 948 15 954 20 579

*UDSKH������,PSDFW�VXU�O¶LQYHVWLVVHPHQW�HW�O¶HPSORL���6RXUFH��$'(5((�
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$YHF� XQ� WUDLWHPHQW� DSSURSULp� GH� O¶HQYHORSSH� H[WHUQH� GX� EkWLPHQW�� PXUV�� WRLWXUHV��
SODQFKHUV�� SRQWV� WKHUPLTXHV�� HWF��� LO� HVW� SRVVLEOH� GH� DXMRXUG¶KXL� GH� FRQVWUXLUH� GHV�
EkWLPHQWV�TXL�FRQVRPPDQW�MXVTX¶j�����GH�PRLQV�TXH�OHV�EkWLPHQWV�FODVVLTXHV��

&H�JXLGH��FRQVDFUp�DX[�WHFKQLTXHV�GH�PLVH�HQ�°XYUH�GHV�PDWpULDX[�G¶LVRODWLRQ�GDQV�
OH�EkWLPHQW�DX�0DURF��HVW�GHVWLQp�DX[�SURIHVVLRQQHOV�GH�OD�FRQVWUXFWLRQ��DX[�RXYULHUV�
HW�FKHIV�GH�FKDQWLHUV��HW�RIIUH�XQH�SUpVHQWDWLRQ�DFFHVVLEOH�HW�SUDWLTXH�GHV�GLIIpUHQWHV�
WHFKQLTXHV�GH�PLVH�HQ�°XYUH��

(Q�RXWUH�� OH�JXLGH�PHW�j�GLVSRVLWLRQ�GHV�UHVSRQVDEOHV�HW�GHV�PDvWUHV�G¶°XYUH��GHV�
LQIRUPDWLRQV�HVVHQWLHOOHV�SRXU�OH�FKRL[�GHV�SURGXLWV�HW�GHV�PDWpULDX[�GH�FRQVWUXFWLRQ�
HW� G¶LVRODWLRQ�� TXL� SHUPHWWHQW� XQH� DSSOLFDWLRQ� IDFLOH�� HQ� FRQIRUPLWp� DX� 5qJOHPHQW�
7KHUPLTXH��DLQVL�TX¶XQH�DSSUR[LPDWLRQ�GHV�FR�WV�GHV�SURGXLWV�HW�OHXU�LQVWDOODWLRQ���,O�
RIIUH�pJDOHPHQW�XQ�DSHUoX�VXU�TXHOTXHV�SURMHWV�LQWpJUDQWV�GHV�WHFKQRORJLHV�GH�SRLQWH��
HQ�UHODWLRQ�DYHF�O¶LVRODWLRQ�WKHUPLTXH�GDQV�OH�EkWLPHQW�

&H�JXLGH�YLHQGUD�HQ�DLGH�DX[�DUFKLWHFWHV��LQJpQLHXUV�HW�PDvWUHV�G¶°XYUH�HQ�DPRQW�j�
O¶XWLOLVDWLRQ� GHV� DSSURFKHV� GH� FRQFHSWLRQ� WKHUPLTXH� SHUIRUPDQWH� GH� O¶HQYHORSSH� GX�
EkWLPHQW��3DU�DLOOHXUV��LO�DXUD�DLGp�OHV�FKHIV�GH�FKDQWLHUV�HW�RSpUDWHXUV��j�UpDOLVHU�les 
travaux de pose des matériaux�G¶LVRODWLRQ�VHORQ�OHV�UqJOHV�GH�O¶DUW��RSWLPLVDQW�DLQVL�
OD�FRQFHSWLRQ�GH�O¶HQYHORSSH�GX�EkWL�LQGpSHQGDPPHQW�GHV�V\VWqPHV�pQHUJpWLTXHV�PLV�
HQ�°XYUH��/D�PLVH�HQ�°XYUH�GH�FHV�PHVXUHV�SHUPHWWUD�QRWDPPHQW�XQH�UpGXFWLRQ�GHV�
EHVRLQV�HQ�FKDXIIDJH�HW�HQ�FOLPDWLVDWLRQ�GHV�EkWLPHQWV��WRXW�HQ�DPpOLRUDQW�OH�FRQIRUW�
WKHUPLTXH�GHV�XVDJHUV��

8. CONCLUSION
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9.1. GLOSSAIRE
'HJUp�MRXUV�GH�&KDXIIDJH��0HVXUH�GH�OD�GLIIpUHQFH�HQWUH�OD�WHPSpUDWXUH�PR\HQQH�
G¶XQ�MRXU�GRQQp�SDU�UDSSRUW�j�XQH�WHPSpUDWXUH�GH�UpIpUHQFH�HW�TXL�H[SULPH�OHV�EHVRLQV�
HQ�FKDXIIDJH�GRPHVWLTXH��/D� WHPSpUDWXUH�GH� UpIpUHQFH�XWLOLVpH�HVW����&�SXLVTX¶HQ�
PR\HQQH��TXDQG�OD�WHPSpUDWXUH�H[WpULHXUH�WRPEH�VRXV�FHWWH�EDUUH��RQ�GRLW�FKDXIIHU�
O¶LQWpULHXU� SRXU� \� PDLQWHQLU� XQH� WHPSpUDWXUH� DJUpDEOH�� /RUVTXH� OD� WHPSpUDWXUH�
H[WpULHXUH�HVW�����&��OHV�JDLQV�LQWHUQHV�SHXYHQW�DXJPHQWHU�OD�WHPSpUDWXUH�LQWpULHXUH�
DX�GHVVXV�GH����&�HW�RQ�Q¶D�SDV�EHVRLQ�GH�FKDXIIHU��

'HJUp�MRXUV� GH� &OLPDWLVDWLRQ�� ,GHQWLTXH� DX� GHJUp�MRXU� GH� FKDXIIDJH� VDXI� TX¶LO�
PHVXUH� OHV� EHVRLQV� HQ� FOLPDWLVDWLRQ� GRPHVWLTXH�DX� FRXUV� GHV�PRLV� FKDXGV�G¶pWp�
SDU� UDSSRUW�j�XQH� WHPSpUDWXUH�GH� UpIpUHQFH��/D� WHPSpUDWXUH�GH� UpIpUHQFH�XWLOLVpH�
HVW����&��/RUVTXH� OD� WHPSpUDWXUH�H[WpULHXUH�HVW����&�� OHV�JDLQV� LQWHUQHV�SHXYHQW�
DXJPHQWHU� OD� WHPSpUDWXUH� LQWpULHXUH� DX�GHVVXV� GH� ���&����&� HW� LPSOLTXHQW� GHV�
EHVRLQV�GH�FOLPDWLVDWLRQ��

%kWLPHQW�UpVLGHQWLHO��WRXW�EkWLPHQW�GRQW�OHV�HVSDFHV�UpVHUYpV�j�O¶KDELWDWLRQ�FRQVWLWXHQW�
SOXV�TXH�����GH�VD�VXUIDFH�XWLOH�GH�SODQFKHUV��

%kWLPHQW� WHUWLDLUH�� WRXW� EkWLPHQW� UHOHYDQW� GHV� VHFWHXUV� VXLYDQWV�� WRXULVPH�� VDQWp��
pGXFDWLRQ�HW�HQVHLJQHPHQW��DGPLQLVWUDWLRQ��FRPPHUFH�HW�VHUYLFH��

BectH.-� /¶DSSURFKH� SHUIRUPDQFLHOOH� FRQVLVWH� j� ¿[HU� OHV� VSpFL¿FDWLRQV� WHFKQLTXHV�
PLQLPDOHV� HQ� WHUPHV� GH� SHUIRUPDQFHV� WKHUPLTXHV� GX� EkWLPHQW�� &HOOHV�FL� VRQW�
pYDOXpHV� j� WUDYHUV� OHV� EHVRLQV� pQHUJpWLTXHV� DQQXHOV� GX� EkWLPHQW� OLpV� DX� FRQIRUW�
WKHUPLTXH��/HV�EHVRLQV�DQQXHOV�GH�FKDXIIDJH�HW�RX�GH�UHIURLGLVVHPHQW�GX�EkWLPHQW�
VRQW�FDOFXOpV�SDU�GHV� ORJLFLHOV�GH�VLPXODWLRQ�pQHUJpWLTXH�GH�EkWLPHQWV�RX�SDU�GHV�
RXWLOV� LQIRUPDWLTXHV� VLPSOL¿pV� DSSURXYpV� SDU� O¶$JHQFH� GH� 'pYHORSSHPHQW� GHV�
(QHUJLHV� 5HQRXYHODEOHV� HW� GH� O¶(I¿FDFLWp� (QHUJpWLTXH�� HQ� XWLOLVDQW� GHV� GRQQpHV�
FOLPDWLTXHV�FRQYHQWLRQQHOOHV�SRXU�FKDTXH�]RQH�HW�GHV� WHPSpUDWXUHV�GH� UpIpUHQFH�
SRXU�OH�FKDXIIDJH�HW�OD�FOLPDWLVDWLRQ�����&�HQ�KLYHU�HW����&�HQ�pWp�

7DX[�*OREDO�GHV�%DLHV�9LWUpHV�7*%9��/H�7DX[�*OREDO�GH�%DLHV�9LWUpHV�7*%9�GHV�
HVSDFHV�FKDXIIpV�HW�RX�UHIURLGLV�G¶XQ�EkWLPHQW�HVW�Gp¿QL�SDU�OH�UDSSRUW�HQWUH�OD�VXUIDFH�
WRWDOH�GH�OHXUV�EDLHV�YLWUpHV��LQFOXDQW�FDGUHV��HW�OD�VXUIDFH�WRWDOH�EUXWH�GH�O¶HQVHPEOH�
GH�OHXUV�PXUV�H[WpULHXUV�

&RHI¿FLHQW�GH�7UDQVPLVVLRQ�7KHUPLTXH�8��/H�FRHI¿FLHQW�GH�WUDQVPLVVLRQ�WKHUPLTXH�
8�G¶XQH�SDURL�FRUUHVSRQG�DX�WDX[�G¶pFRXOHPHQW�GH�FKDOHXU�HQ�UpJLPH�SHUPDQHQW�GLYLVp�
SDU�PqWUH�FDUUp�GH�VXUIDFH�HW�SDU�OD�GLIIpUHQFH�GH�WHPSpUDWXUH�HQWUH�OHV�HQYLURQQHPHQWV�
VLWXpV�GH�SDUW�HW�G¶DXWUH�GH�ODGLWH�SDURL��&H�FRHI¿FLHQW�HVW�H[SULPp�HQ�:��P2�.���,O�HVW�
Gp¿QL�FRPPH�VXLW�

8� �������KL���KH��ȈHL�ȜL���Ȉ5M�

9. ANNEXES
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��KL���KH�� 5pVLVWDQFH� WKHUPLTXH� VXSHU¿FLHOOH� G¶pFKDQJH� G¶XQH� SDURL� VXU� OHV� IDFHV�
LQWpULHXUH�HW�H[WpULHXUH�SDU�FRQYHFWLRQ�HW�UD\RQQHPHQW��P2�.�:���

/HV�YDOHXUV�FRQYHQWLRQQHOOHV�GHV�UpVLVWDQFHV�WKHUPLTXHV�VXSHU¿FLHOOHV��3DURL�YHUWLFDOH��
��KL���KH� �������P2�.�:�

3DURL�KRUL]RQWDOH����KL���KH� �������P2�.�:�

 Ȉ �ȜL��&RQGXFWLYLWp�7KHUPLTXH�GX�PDWpULDX�©�L�ª�FRQVWLWXDQW�OD�SDURL��:�P�.��

 Ȉ �HL��(SDLVVHXU�GX�PDWpULDX�©�L�ª�FRQVWLWXDQW�OD�SDURL��P��

 Ȉ �5M��5pVLVWDQFH�WKHUPLTXH��P2�.��:��

5HVLVWDQFH�WKHUPLTXH�5��(VW�O¶LQYHUVH�GX�FRHI¿FLHQW�GH�WUDQVPLVVLRQ�WKHUPLTXH��(OOH�
HVW�H[SULPpH�HQ��P2�.�:��

&RQGXFWLYLWp� 7KHUPLTXH� Ȝ��&¶HVW� OD� TXDQWLWp� GH� FKDOHXU� WUDQVIpUpH� par unité de 
surface d’un matériau et par une unité de temps VRXV�XQ�JUDGLHQW�GH�WHPSpUDWXUH�
GH��.��(OOH�HVW�H[SULPpH�en W/m.K.

)DFWHXU�6RODLUH�)6��/H�IDFWHXU�VRODLUH��HQFRUH�DSSHOp�6RODU�+HDW�*DLQ�&RHI¿FLHQW��
6+*&�� HVW� OD� TXDQWLWp� G¶pQHUJLH� VRODLUH�� H[SULPpH� HQ� SRXUFHQWDJH� ����� TXH� O¶RQ�
UHWURXYH�GHUULqUH�OHV�EDLHV�YLWUpHV�H[SRVpHV�DX�UD\RQQHPHQW�VRODLUH��VDQV�SURWHFWLRQV�
VRODLUHV�H[WpULHXUHV�HW�LQWpULHXUHV��

)DFWHXU�6RODLUH�(TXLYDOHQW�)6��/H�IDFWHXU�VRODLUH�pTXLYDOHQW�GHV�EDLHV�YLWUpHV�HVW�
OD�TXDQWLWp�G¶pQHUJLH�VRODLUH��H[SULPpH�HQ�SRXUFHQWDJH������TXH�O¶RQ�UHWURXYH�GHUULqUH�
OHV�EDLHV�YLWUpHV�DVVRFLpHV�j�OHXUV�SURWHFWLRQV�VRODLUHV�DUFKLWHFWXUHOOHV�H[WpULHXUHV��
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9.2. TABLEAUX DES EXIGENCES LIMITES 
RÈGLEMENTAIRES

7DEOHDX�����/HV�H[LJHQFHV�OLPLWHV�5qJOHPHQWDLUHV�GHV�FDUDFWpULVWLTXHV�WKHUPLTXHV�GH�O¶HQYHORSSH�
GHV�EkWLPHQWV�UpVLGHQWLHOV

��[ 6:�

 Les exigences limites réglementaires des caractéristiques  
thermiques de l’enveloppe des bâtiments résidentiels

Zone climatique
règlementaire Z1
(Réf. Agadir)

Zone climatique
règlementaire Z2
(Réf. Tanger)

Zone climatique
règlementaire Z3
(Réf. Fès)

Zone climatique
règlementaire Z4
(Réf. Ifrane)

Zone climatique
règlementaire Z5
(Réf. Marrakech)

Zone climatique
règlementaire Z6
(Réf. Errachidia)

R  minimale des 
planchers sur sol 

(m2.k/W)
NE

NE

NE

NE

NE

NE

NE

NE

≥ 0,75

≥ 0,75

≥ 0,75

≥ 0,75

≥ 1,25

≥ 1,25

≥ 1,25

≥ 1,25

≥ 1,00

≥ 1,00

≥ 1,00

≥ 1,00

≥ 1,00

≥ 1,00

≥ 1,00

≥ 1,00

U des toitures 
exposées  
(W/m2.K)
≤ 0,75

≤ 0,75

≤ 0,75

≤ 0,65

≤ 0,75

≤ 0,65

≤ 0,65

≤ 0,55

≤ 0,65

≤ 0,65

≤ 0,65

≤ 0,55

≤ 0,55

≤ 0,55

≤ 0,55

≤ 0,49

≤ 0,65

≤ 0,65

≤ 0,55

≤ 0,49

≤ 0,65

≤ 0,65

≤ 0,55

≤ 0,49

U des vitrages
(W/m2.k)

≤ 5,80

≤ 5,80

≤ 3,30

≤ 3,30

≤ 5,80

≤ 3,30

≤ 3,30

≤ 2,60

≤ 3,30

≤ 3,30

≤ 2,60

≤ 1,90

≤ 3,30

≤ 3,30

≤ 2,60

≤ 1,90

≤ 3,30

≤ 3,30

≤ 2,60

≤ 1,90

≤ 3,30

≤ 3,30

≤ 2,60

≤ 1,90

U des murs 
extérieurs 
(W/m2.k)
≤ 1,20

≤ 1,20

≤ 1,20

≤ 1,20

≤ 0,80

≤ 0,80

≤ 0,70

≤ 0,60

≤ 0,80

≤ 0,80

≤ 0,70

≤ 0,60

≤ 0,60

≤ 0,60

≤ 0,60

≤ 0,55

≤ 0,80

≤ 0,70

≤ 0,60

≤ 0,55

≤ 0,80

≤ 0,70

≤ 0,60

≤ 0,55

Facteur  
Solaire FS* des 

vitrages 
NE

Nord : NE
Autres : ≤ 0,7

Nord : NE
Autres : ≤ 0,5
Nord : ≤ 0,7

Autres : ≤ 0,3

NE
Nord : NE

Autres : ≤ 0,7
Nord : NE

Autres : ≤ 0,5
Nord : ≤ 0,7

Autres : ≤ 0,3

NE
Nord : NE

Autres : ≤ 0,7
Nord : NE

Autres : ≤ 0,5
Nord : ≤ 0,7

Autres : ≤ 0,5

NE
Nord : NE

Autres : ≤ 0,7
Nord : ≤ 0,7 

Autres : ≤ 0,6
Nord : ≤ 0,6

Autres : ≤ 0,5

NR
Nord : NE

Autres : ≤ 0,7
Nord : ≤ 0,6 

Autres : ≤ 0,4
Nord : ≤ 0,5

Autres : ≤ 0,3

NR
Nord : NE

Autres : ≤ 0,7
Nord : ≤ 0,6 

Autres : ≤ 0,4
Nord : ≤ 0,5

Autres : ≤ 0,3

Taux des baies 
vitrées TGBV

≤ 15%

16-25 %

26-35 %

36-45 %

≤ 15%

16-25 %

26-35 %

36-45 %

≤ 15%

16-25 %

26-35 %

36-45 %

≤ 15%

16-25 %

26-35 %

36-45 %

≤ 15%

16-25 %

26-35 %

36-45 %

≤ 15%

16-25 %

26-35 %

36-45 %

NE : Pas d’exigence.NE : Pas d’exigence.NE
U des planchers exposés sur pilotis est le même que celui de la toiture.U des planchers exposés sur pilotis est le même que celui de la toiture.U
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7DEOHDX�����/HV�H[LJHQFHV�OLPLWHV�5qJOHPHQWDLUHV�GHV�FDUDFWpULVWLTXHV�WKHUPLTXHV�GH�O¶HQYHORSSH�
GHV�EkWLPHQWV�WHUWLDLUHV

77��[��Les éléments techniques du projet  de la réglementation thermique  du bâtiment au Maroc

Les exigences limites réglementaires des caractéristiques  
thermiques de l’enveloppe des bâtiments à usage de bureaux

NE : Pas d’exigence.
U des planchers exposés sur pilotis est le même que celui de la toiture.

Zone climatique 
règlementaire Z1 
(Réf. Agadir)

Zone climatique 
règlementaire Z2 
(Réf. Tanger)

Zone climatique 
règlementaire Z3 
(Réf. Fès)

Zone climatique 
règlementaire Z4 
(Réf. Ifrane)

Zone climatique 
règlementaire Z5 
(Réf. Marrakech)

Zone climatique 
règlementaire Z6 
(Réf. Errachidia)

R  minimale des 
planchers sur sol 

(m2.k/W)
NE

NE

NE

NE

NE

NE

NE

NE

≥ 0,75

≥ 0,75

≥ 0,75

≥ 0,75

≥ 1,25

≥ 1,25

≥ 1,25

≥ 1,25

≥ 1,00

≥ 1,00

≥ 1,00

≥ 1,00

≥ 1,00

≥ 1,00

≥ 1,00

≥ 1,00

U des toitures 
exposées  
(W/m2.K)
≤ 0,75

≤ 0,65

≤ 0,65

≤ 0,55

≤ 0,65

≤ 0,65

≤ 0,65

≤ 0,55

≤ 0,65

≤ 0,65

≤ 0,55

≤ 0,49

≤ 0,55

≤ 0,55

≤ 0,49

≤ 0,49

≤ 0,65

≤ 0,65

≤ 0,55

≤ 0,49

≤ 0,65

≤ 0,65

≤ 0,55

≤ 0,49

Taux des baies 
vitrées TGBV

≤ 15%

16-25 %

26-35 %

36-45 %

≤ 15%

16-25 %

26-35 %

36-45 %

≤ 15%

16-25 %

26-35 %

36-45 %

≤ 15%

16-25 %

26-35 %

36-45 %

≤ 15%

16-25 %

26-35 %

36-45 %

≤ 15%

16-25 %

26-35 %

36-45 %

U des vitrages
(W/m2.k)

≤ 5,80

≤ 5,80

≤ 3,30

≤ 3,30

≤ 5,80

≤ 3,30

≤ 3,30

≤ 2,60

≤ 3,30

≤ 3,30

≤ 2,60

≤ 1,90

≤ 3,30

≤ 3,30

≤ 2,60

≤ 1,90

≤ 3,30

≤ 3,30

≤ 2,60

≤ 1,90

≤ 3,30

≤ 3,30

≤ 2,60

≤ 1,90

U des murs 
extérieurs 
(W/m2.k)
≤ 1,20

≤ 1,20

≤ 1,20

≤ 1,20

≤ 0,80

≤ 0,80

≤ 0,60

≤ 0,60

≤ 0,80

≤ 0,80

≤ 0,70

≤ 0,60

≤ 0,60

≤ 0,60

≤ 0,60

≤ 0,55

≤ 0,80

≤ 0,70

≤ 0,60

≤ 0,55

≤ 0,80

≤ 0,70

≤ 0,60

≤ 0,55

Facteur  
Solaire FS* des 

vitrages 
NE

Nord : NE
Autres : ≤ 0,7

Nord : NE
Autres : ≤ 0,5
Nord : ≤ 0,7

Autres : ≤ 0,3

NE
Nord : NE

Autres : ≤ 0,7
Nord : NE

Autres : ≤ 0,5
Nord : ≤ 0,7

Autres : ≤ 0,3

NE
Nord : NE

Autres : ≤ 0,7
Nord : NE 

 Autres : ≤ 0,5
Nord : ≤ 0,7

Autres : ≤ 0,5

NR
Nord : NE

Autres : ≤ 0,7
Nord : ≤ 0,7 

Autres : ≤ 0,6
Nord : ≤ 0,6

Autres : ≤ 0,5

NR
Nord : NE

Autres : ≤ 0,7
Nord : ≤ 0,6 

Autres : ≤ 0,4
Nord : ≤ 0,5

Autres : ≤ 0,3

NE
Nord : NE

Autres : ≤ 0,7
Nord : ≤ 0,6

Autres : ≤ 0,4
Nord : ≤ 0,5

Autres : ≤ 0,3
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9.3. LISTE NON EXHAUSTIVE DES FOURNISSEURS 
DES MATÉRIAUX D’ISOLATION AU MAROC
',675,%87(856�'(6�0$7e5,$8;�,62/$176�

 Ȉ /LEDXG�0DURF�7UDGH�©%LJPDWª��/07�©%LJPDWª���&DVDEODQFD�

 Ȉ (PULJ��&DVDEODQFD�

 Ȉ (QWUHSULVH�0DJKUpELQH�GH�5pIUDFWDLUH�G¶,VRODWLRQ�*pQpUDOH��&DVDEODQFD�

 Ȉ ,QWHUIHU��&DVDEODQFD�

 Ȉ &RQVWUXFWLRQ�,VRODWLRQ�0DURF�±�,VRD��&DVDEODQFD�

 Ȉ %pWRQ�([SDQFH�V�D�U�O���&DVDEODQFD��

 Ȉ &DVWRU\�V�D�U�O���&DVDEODQFD��

 Ȉ 6(3526,��&DVDEODQFD

 Ȉ 6RUH[L��&DVDEODQFD

 Ȉ ,VRODQH��&DVDEODQFD

 Ȉ %HDXVLWH��&DVDEODQFD

 Ȉ ,VROD\D��&DVDEODQFD�

 Ȉ 2XNDFKD��&DVDEODQFD

 Ȉ (WDQFKpLWp�GX�&DVD�1RUG��&DVDEODQFD

*5$1'6�)$%5,&$176�48,�9(1'(17�/(6�0$7e5,$8;�,62/$176�$8�0$52&�

 Ȉ ,VRYHU�6DLQW�*REDLQ

 Ȉ .QDX¿QVXODWLRQ

 Ȉ 'DQRVD�0DURF

 Ȉ 7RSR[

 Ȉ 'RZ�%XLOGLQJ�6ROXWLRQV

)$%5,&$176�'(6�0$7e5,$8;�,62/$176�$8�0$52&��

 Ȉ ,]DU��&DVDEODQFD�� 
)DEULFDWLRQ�HPEDOODJH�HQ�SRO\VW\UqQH�H[SDQVp���

 Ȉ /01���/HV�0DWpULDX[�1RXYHDX[��&DVDEODQFD� 
)DEULFDWLRQ�GH�SRO\VW\UqQH�H[SDQVp�

 Ȉ 3$1$)�,62/$7,21��&DVDEODQFD� 
)DEULFDWLRQ�G¶pTXLSHPHQWV�DpUDXOLTXHV�HW�IULJRUL¿TXHV�LQGXVWULHOV�

 Ȉ ,VRODQWV�7KHUPLTXHV�HW�$VVLPLOpV�HQ�3RO\VW\UqQH��,7$3���6HWWDW� 
)DEULFDWLRQ�GHV�SODTXHV�HQ�SRO\VW\UqQH�H[SDQVpV�

 Ȉ 6RGLÀH[��&DVDEODQFD� 
)DEULFDWLRQ�GH�PRXVVH�GH�SRO\XUpWKDQH��SURGXLWV�HQ�PRXVVH��
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9.4. RÉSUMÉ DES FICHES DES PRODUITS
3URGXLW��/DLQH�GH�YHUUH��0:�
ProDuit LaiNe De Verre (mW)

'(6&5,37,21� 0DWpULDX�IDEULTXp�j�SDUWLU�GHV�¿�EUHV�GH�VLOLFH�
IRQGXH�GDQV�GHV�IRXUV�j�KDXWHV�WHPSpUDWXUHV�

35e6(17$7,21� (Q�URXOHDX[�RX�HQ�SODTXHV�

&$5$&7e5,67,48(6�3+<6,48(6��

&RQGXFWLYLWp�WKHUPLTXH��:�P�.� 0,034-0,050

5pVLVWDQFH�j�OD�YDSHXU�G¶HDX��ȝ� 1-4

'HQVLWp��NJ�P3� 15-60

&RPSRUWHPHQW�DX�IHX��FODVVH� a

5pVLVWDQFH�j�OD�FRPSUHVVLRQ��N3D� 20-50

$33/,&$7,216� ,VRODWLRQ�GHV�SDURLV��SODQFKHUV�HW�WRLWXUHV�

Prix (DH/m2) �����

coÛt De miSe eN ŒuVre (DH/m2) �����

2%6(59$7,216� 3HUPpDEOH�j�OD�YDSHXU�G¶HDX�
%RQQHV�SURSULpWpV�G¶LVRODWLRQ�DFRXVWLTXH�

3URGXLW��3RO\XUpWKDQH��385�
ProDuit PoLYuretHaNe (Pur)

'(6&5,37,21� 0DWpULDX�REWHQX�PR\HQQDQW�OD�UpDFWLRQ�
FKLPLTXH�GµXQ�SRO\RO��XQ�LVRF\DQDWH�HW�XQ�
JD]�G¶H[SDQVLRQ��
/H�SRO\XUpWKDQH�VH�SUpVHQWH�DLQVL�VRXV�
IRUPH�G¶XQH�VWUXFWXUH�DOYpRODLUH�UHQIHUPDQW�
XQ�JD]�HQFRUH�SOXV�LVRODQW�TXH�O¶DLU�

35e6(17$7,21� 6RXV�IRUPH�GH�SODTXHV�SRXU�WRLWXUHV�SODWHV��
RX�HQ�pWDW�OLTXLGH���PRXVVH�SUpSDUpH�VXU�
FKDQWLHU��SRXU�GRXEOHV�FORLVRQV�HW�WRLWXUHV��

&$5$&7e5,67,48(6�3+<6,48(6�

&RQGXFWLYLWp�WKHUPLTXH��:�P�.� 0,022-0,0030

5pVLVWDQFH�j�OD�YDSHXU�G¶HDX��ȝ� 20-80

'HQVLWp��NJ�P3� 30-50

&RPSRUWHPHQW�DX�IHX��FODVVH� B

5pVLVWDQFH�j�OD�FRPSUHVVLRQ��N3D� 80-200
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$33/,&$7,216� ,VRODWLRQ�GHV�SDURLV��SODQFKHUV�HW�WRLWXUHV�
,VRODWLRQ�LQGXVWULHOOH�
3DU�LQMHFWLRQ��SHUPHWWDQW�GH�UHPSOLU�
LQWpJUDOHPHQW�WRXWHV�OHV�FDYLWpV��LVRODWLRQ�
GHV�GRXEOHV�FORLVRQV�

Prix (DH/m2) ������

coÛt De miSe eN ŒuVre (DH/m2) �����

2%6(59$7,216� 5HTXLHUW�XQH�SURWHFWLRQ�FRQWUH�OHV�89�
5HTXLHUW�XQH�SURWHFWLRQ�FRQWUH�OH�IHX�

3URGXLW��3RO\VW\UqQH�H[SDQVp��(36�

ProDuit PoLYStYreNe exPaNSe (ePS)

'(6&5,37,21� 0DWpULDX�REWHQX�SDU�SRO\PpULVDWLRQ�GH�
VW\UqQH��HQFKDvQHPHQW�GH�PROpFXOHV�
LGHQWLTXHV���/¶H[SDQVLRQ�GX�SRO\VW\UqQH�
HVW�REWHQXH�SDU�DFWLRQ�GH�OD�YDSHXU�
G¶HDX��3RXU�FHOD��RQ�PpODQJH�OHV�ELOOHV�
GH�SRO\VW\UqQH�H[SDQVLEOH�DYHF�O¶DJHQW�
JRQÀDQW��SHQWDQH��HW�RQ�FKDXIIH��YDSHXU�
G¶HDX�!������&��SRXU�IRUPHU�GHV�ELOOHV�SUp�
H[SDQVpHV��

35e6(17$7,21� 6RXV�IRUPH�GH�SODTXHV�
6RXV�IRUPH�GH�ELOOHV�HQ�YUDF��SRXU�EpWRQ�
DOOpJp�

&$5$&7e5,67,48(6�3+<6,48(6�

&RQGXFWLYLWp�WKHUPLTXH��:�P�.� 0.032-0,050

5pVLVWDQFH�j�OD�YDSHXU�G¶HDX��ȝ� 20-80

'HQVLWp��NJ�P3� 15-25

&RPSRUWHPHQW�DX�IHX��FODVVH� e

5pVLVWDQFH�j�OD�FRPSUHVVLRQ��N3D� 50-200

$33/,&$7,216� 0XUV��WRLWXUHV�HW�SODQFKHUV�

Prix (DH/m2) �����

coÛt De miSe eN ŒuVre (DH/m2) �����

2%6(59$7,216� ,PSXWUHVFLEOH��FDSDFLWp�GX�PDWpULDX�RX�
FRPSRVp�GH�QH�SDV�VH�SXWUp¿HU��
%RQQH�VWDELOLWp�GLPHQVLRQQHOOH�
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3URGXLW��3RO\VW\UqQH�H[WUXGp��;36�

ProDuit PoLYStYreNe extruDe (xPS)

'(6&5,37,21� 0DWpULDX�REWHQX�j�SDUWLU�GH� O¶H[WUXVLRQ�GHV�
UpVLQHV� GH� SRO\VW\UqQH� DYHF� GHV� DGLWLIV� HW�
DJHQWV�G¶H[SDQVLRQ�SRXU�FUpHU�XQH�VWUXFWXUH�
GH�FHOOXOH�IHUPpH�

35e6(17$7,21� 6RXV�IRUPH�GH�SODTXHV 
6RXV�IRUPH�GH�SDQQHDX[�FRPSRVLWHV

&$5$&7e5,67,48(6�3+<6,48(6�

&RQGXFWLYLWp�WKHUPLTXH��:�P�.� 0.028-0,036

5pVLVWDQFH�j�OD�YDSHXU�G¶HDX��ȝ� 60-200

'HQVLWp��NJ�P3� 30-50

&RPSRUWHPHQW�DX�IHX��FODVVH� e

5pVLVWDQFH�j�OD�FRPSUHVVLRQ��N3D� 150-700

$33/,&$7,216� 7RLWXUHV�� SODQFKHUV�� 6RXV�VROV�� IRQGDWLRQV�
HW�PXUV�

Prix (DH/m2) �����

coÛt De miSe eN ŒuVre (DH/m2) �����

2%6(59$7,216� ([FHOOHQW�FRPSRUWHPHQW�j�O¶HDX�

5HFRPPDQGp�SRXU�OHV�WRLWXUHV�LQYHUVpHV�

3URGXLW��/DLQH�GH�URFKH

ProDuit LaiNe De rocHe

'(6&5,37,21� 0DWpULDX� IDEULTXp� j� SDUWLU� GHV� URFKHV�
EDVDOWLTXHV� IRQGXHV� GDQV� GHV� IRXUV� j�
����� �&�� SRXU� REWHQLU� GHV� ¿EUHV� TXL� VRQW�
DJJORPpUpHV� HW� K\GURSKREHV�� DYHF� O¶DLGH�
G¶DGGLWLIV�

35e6(17$7,21� 6RXV�IRUPH�GH�SODTXHV��GH�URXOHDX[�RX�HQ�
YUDF�SRXU�LQMHFWLRQ��

&$5$&7e5,67,48(6�3+<6,48(6�

&RQGXFWLYLWp�WKHUPLTXH��:�P�.� 0,034-0,050

5pVLVWDQFH�j�OD�YDSHXU�G¶HDX��ȝ� 0,8-2,2

'HQVLWp��NJ�P3� 20-150

&RPSRUWHPHQW�DX�IHX��FODVVH� a

5pVLVWDQFH�j�OD�FRPSUHVVLRQ��N3D� 50-100
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$33/,&$7,216� ,VRODWLRQ�GHV�WRLWXUHV�HW�SODQFKHUV�
,VRODWLRQ�LQGXVWULHOOH�j�KDXWHV�WHPSpUDWXUHV�

Prix (DH/m2) �����

coÛt De miSe eN ŒuVre (DH/m2) �����

2%6(59$7,216� 0DWpULDX�K\JURVFRSLTXH�

%RQ�FRPSRUWHPHQW�j�KDXWHV�WHPSpUDWXUHV�

3URGXLW��/LqJH�DJJORPpUp�

ProDuit LieGe aGGLomere 

'(6&5,37,21� 0DWpULDX� pODERUp� j� SDUWLU� GH� O¶pFRUFH� GX�
FKrQH�OLqJH�� DJJORPpUp� SDU� VD� SURSUH�
UpVLQH�DYHF�O¶DLGH�GH�OD�YDSHXU�G¶HDX�

35e6(17$7,21� 6RXV�IRUPH�GH�SODTXHV�
*UDQXOp�HQ�VDFV�

&$5$&7e5,67,48(6�3+<6,48(6�

&RQGXFWLYLWp�WKHUPLTXH��:�P�.� 0.032-0,050

5pVLVWDQFH�j�OD�YDSHXU�G¶HDX��ȝ� 10-15

'HQVLWp��NJ�P�� 80-140

&RPSRUWHPHQW�DX�IHX��FODVVH� e

5pVLVWDQFH�j�OD�FRPSUHVVLRQ��N3D� 10-20

$33/,&$7,216� ,VRODWLRQ�GHV�WRLWXUHV��PXUV�HW�SODQFKHUV�

Prix (DH/m2) �����

coÛt De miSe eN ŒuVre (DH/m2) �����

2%6(59$7,216� ,O� HVW� GLI¿�FLOH� G¶pYLWHU� OHV� SRQWV� WKHUPLTXHV�
SRXU�FHUWDLQHV�DSSOLFDWLRQV��
%RQQHV�SURSULpWpV�DFRXVWLTXHV�
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3URGXLW��3HUOLWH�H[SDQVpH

ProDuit PerLite exPaNSee

'(6&5,37,21� 0DWpULDX� REWHQX� j� SDUWLU� GHV� URFKHV�
YROFDQLTXHV� FDOFLQpHV� HW� H[SDQVp� j�
SOXV� GH� ����� �&�� LO� HVW� GLODWp� JUkFH� DX[�
FUHX[� LQLWLDOHPHQW� RFFXSpV� SDU� O¶HDX� GH�
FULVWDOOLVDWLRQ�

35e6(17$7,21� 6RXV�IRUPH�GH�SDQQHDX[�RX�HQ�YUDF�

&$5$&7e5,67,48(6�3+<6,48(6�

&RQGXFWLYLWp�WKHUPLTXH��:�P�.� 0,045-0,050

5pVLVWDQFH�j�OD�YDSHXU�G¶HDX��ȝ� 5-10

'HQVLWp��NJ�P3� 90-170

&RPSRUWHPHQW�DX�IHX��FODVVH� a

5pVLVWDQFH�j�OD�FRPSUHVVLRQ��N3D� 20-40

$33/,&$7,216� 7RLWXUHV��3ODQFKHUV�HW�EpWRQ�OpJHU�LVRODQW�

Prix (DH/m2) �����

coÛt De miSe eN ŒuVre (DH/m2) �����

2%6(59$7,216� &RQWU{OHU�OD�VpGLPHQWDWLRQ�GDQV�OHV�GRXEOHV�
FORLVRQV��ORUVTX¶LO�HVW�XWLOLVp�HQ�YUDF�
0DWpULDX� LQFRPEXVWLEOH�� WUqV� ERQQH�
UpVLVWDQFH�DX�IHX�

3URGXLW��ODLQH�GH�FKDQYUH

ProDuit LaiNe De cHaNVre

'(6&5,37,21� 0DWpULDX�LVVX�GH�¿EUHV�QDWXUHOOHV�GH�FKDQYUH�
FRQGLWLRQQpHV� VRXV� IRUPH� GH� QDSSHV��
DX[TXHOOHV� HVW� DMRXWp� XQ� OLDQW� j� EDVH� GH�
¿EUHV�GH�SRO\HVWHU� �HQWUH����HW�������D¿Q�
GH�FRQVWLWXHU�XQ�PDWHODV�GH�¿EUHX[�VRXSOH�
HW�G¶DVVXUHU�OD�FRKpVLRQ�GH�FH�PDWHODV���

35e6(17$7,21� 3UpVHQWp�VRXV�IRUPH�GH�URXOHDX[��SDQQHDX[�
VHPL�ULJLGHV�RX�HQ�YUDF�
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&$5$&7e5,67,48(6�3+<6,48(6�

&RQGXFWLYLWp�WKHUPLTXH��:�P�.� 0,039-0,045

5pVLVWDQFH�j�OD�YDSHXU�G¶HDX��ȝ� 1-2

'HQVLWp��NJ�P3� 20-50

&RPSRUWHPHQW�DX�IHX��FODVVH� e

5pVLVWDQFH�j�OD�FRPSUHVVLRQ��N3D� 10-20

$33/,&$7,216� 7RLWXUHV��GRXEOHV�FORLVRQV�HW�SODQFKHUV�

Prix (DH/m2) ������

coÛt De miSe eN ŒuVre (DH/m2) �����

2%6(59$7,216� 1H�GRLW�SDV�rWUH�H[SRVp�j�GHV�VRXUFHV�GH�
IHX�j�SUR[LPLWp�
,O� HVW� UHFRPPDQGp� TXH� FHW� LVRODQW� UHoRLYH�
XQ�WUDLWHPHQW�DGGLWLRQQHO�LJQLIXJH�
6RXV� VD� IRUPH� YUDF�� OD� ODLQH� GH� FKDQYUH�
SHXW� VH� WDVVHU� GDQV� OH� WHPSV�� ,O� HVW� GRQF�
SUpIpUDEOH�GH�OD�UpVHUYHU�DX�WUDLWHPHQW�GHV�
SDUWLHV�KRUL]RQWDOHV�GX�EkWLPHQW��

3URGXLW��/DLQH�GH�PRXWRQ

ProDuit LaiNe De moutoN 

'(6&5,37,21� 3URGXLW� pODERUp�j�EDVH�GHV�¿EUHV�QDWXUHOOHV�
GH�PRXWRQ�HW�WUDLWpHV�DYHF�GH�O¶DFLGH�ERULTXH��
FRQGLWLRQQpHV� VRXV� IRUPH� GH� PDWHODV� HQ� \�
DMRXWDQW�XQ�OLDQW�j�EDVH�GH�¿EUHV�V\QWKpWLTXHV�
GH�SRO\HVWHU��HQWUH����HW�������

35e6(17$7,21� )HXWUHV��PDWHODV�RX�SDQQHDX[�DJJORPpUpV�

&$5$&7e5,67,48(6�3+<6,48(6�

&RQGXFWLYLWp�WKHUPLTXH��:�P�.� 0,039-0,045

5pVLVWDQFH�j�OD�YDSHXU�G¶HDX��ȝ� 1-2

'HQVLWp��NJ�P3� 35-85

&RPSRUWHPHQW�DX�IHX��FODVVH� e

5pVLVWDQFH�j�OD�FRPSUHVVLRQ��N3D� 10-20
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$33/,&$7,216� 7RLWXUHV�HW�SODIRQGV�VXVSHQGXV�

'RXEOHV�FORLVRQV�HW�PXUV�GH�VpSDUDWLRQ�

3ODQFKHUV�
Prix (DH/m2) ������

coÛt De miSe eN ŒuVre (DH/m2) �����

2%6(59$7,216� /RUV�GH�OD�SRVH�GDQV�GHV�HQGURLWV�IHUPpV�� LO�
HVW�UHFRPPDQGp�GH�SRUWHU�GHV�PDVTXHV�DQWL�
SRXVVLqUH�HW�GHV�SURWHFWHXUV�SRXU�OHV�\HX[�
0DWpULDX�K\JURVFRSLTXH�

3URGXLW��2XDWH�GH�FHOOXORVH

ProDuit ouate De ceLLuLoSe

'(6&5,37,21� 0DWpULDX� IDEULTXp� j� SDUWLU� G¶HQYLURQ� ��� ��
GH� MRXUQDX[� UHF\FOpV�� OHV� ��� �� UHVWDQWV�
pWDQW� XQ� DGGLWLI� LJQLIXJHDQW� FRPPH� O¶DFLGH�
ERULTXH� �� DLQVL� TXH� GHV� DGGLWLIV� FRQWUH� OHV�
FKDPSLJQRQV��OHV�URQJHXUV�HW�OHV�LQVHFWHV�

35e6(17$7,21� 6RXV�IRUPH�GH�SODTXHV�RX�HQ�YUDF�

&$5$&7e5,67,48(6�3+<6,48(6�

&RQGXFWLYLWp�WKHUPLTXH��:�P�.� 0,039-0,055

5pVLVWDQFH�j�OD�YDSHXU�G¶HDX��ȝ� 1-2

'HQVLWp��NJ�P3� 30-50

&RPSRUWHPHQW�DX�IHX��FODVVH� B

5pVLVWDQFH�j�OD�FRPSUHVVLRQ��N3D� 5-25

$33/,&$7,216� ,VRODWLRQ� GHV� GRXEOHV� FORLVRQV�� WRLWXUHV� HW�
VRXV�SHQWHV�

Prix (DH/m2) �����

coÛt De miSe eN ŒuVre (DH/m2) �����

2%6(59$7,216� 0DWpULDX�K\JURVFRSLTXH�

/D�FHOOXORVH�GRLW�rWUH�ELHQ�FRPSDFWH�GDQV�OH�
FRPEOH�GH�OD�GRXEOH�FORLVRQ��D¿Q�GH�PDLQWHQLU�
O¶LVRODWLRQ�WKHUPLTXH�j�ORQJ�WHUPH�
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9.5. RÉSUMÉ DES PROPRIÉTÉS FONDAMENTALES 
DES MATÉRIAUX LES PLUS UTILISÉS
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9.6. TABLEAU DES NORMES RELATIVES A 
L’EFFICACITÉ ÉNERGÉTIQUE

5pIpUHQFH $QQpH 7LWUH ,QGLFH� GH�
FODVVHPHQW

10�,62������� 2003

'HVVLQV� WHFKQLTXHV� ±� ,QVWDOODWLRQV� ±�
3DUWLH� �� �� 6\PEROHV� JUDSKLTXHV� SRXU�
SORPEHULH�� FKDXIIDJH�� YHQWLODWLRQ� HW�
FDQDOLVDWLRQV��

10.4.031

10�,62������� 2005

'HVVLQV� WHFKQLTXHV� ±� 5HSUpVHQWDWLRQ�
VLPSOL¿pH� GHV� WX\DX[� HW� OLJQHV� GH�
WX\DXWHULHV� ±� 3DUWLH� �� �� $FFHVVRLUHV�
SRXU� OHV� V\VWqPHV� GH� YHQWLODWLRQ� HW� GH�
GUDLQDJH�

10.4.320

10�(1������ 2011

3HUIRUPDQFHV� WKHUPLTXHV� GHV�
EkWLPHQWV���&DOFXO�GHV�EHVRLQV�G¶pQHUJLH�
SRXU� OH�FKDXIIDJH�HW� OH� UHIURLGLVVHPHQW�
GHV� ORFDX[� �� &ULWqUHV� JpQpUDX[� HW�
SURFpGXUHV�GH�YDOLGDWLRQ�

10.8.608

10�(1���� 2011
3HUIRUPDQFH� WKHUPLTXH� GHV� EkWLPHQWV�
��&DOFXO� GHV� EHVRLQV� G¶pQHUJLH� SRXU� OH�
FKDXIIDJH���%kWLPHQWV�UpVLGHQWLHOV�

10.8.611

10�,62����� 2007

$FRXVWLTXH� ±� 'pWHUPLQDWLRQ� GH� OD�
SXLVVDQFH�DFRXVWLTXH�UD\RQQpH�GDQV�XQ�
FRQGXLW� SDU� GHV� YHQWLODWHXUV� HW� G¶DXWUHV�
V\VWqPHV� GH� YHQWLODWLRQ� ±� 0pWKRGH� HQ�
FRQGXLW�

19.1.022

10�,62����� 2005
'RQQpHV�FOLPDWLTXHV�SRXU�OD�FRQFHSWLRQ�
GHV� EkWLPHQWV� ±� 6\VWqPH� GH� V\PEROHV�
SURSRVp��

10.8.777

10� ,62� ������
������

3HUIRUPDQFH� K\JURWKHUPLTXH� GHV�
EkWLPHQWV� �� &DOFXO� HW� SUpVHQWDWLRQ� GHV�
GRQQpHV�FOLPDWLTXHV� ��3DUWLH��� ��eFDUWV�
GH�WHPSpUDWXUH�FXPXOpV��GHJUpV�MRXU���

10.8.845

10��������� 2010

3URGXLWV� LVRODQWV� WKHUPLTXHV� SRXU�
OH� EkWLPHQW� �� 3URGXLWV� PDQXIDFWXUpV�
HQ� SRO\VW\UqQH� H[SDQVp� �(36�� ±�
6SpFL¿FDWLRQV�

19.7.003

10�(1������

3URGXLWV� LVRODQWV� WKHUPLTXHV� SRXU� OH�
EkWLPHQW� �� 3URGXLWV� PDQXIDFWXUpV� HQ�
PRXVVH�GH�SRO\VW\UqQH�H[WUXGp��;36��±�
6SpFL¿FDWLRQ��

19.7.004

10��������� 2010

3URGXLWV� LVRODQWV� WKHUPLTXHV� SRXU� OH�
EkWLPHQW� �� 3URGXLWV� PDQXIDFWXUpV� HQ�
PRXVVH�ULJLGH�GH�SRO\XUpWKDQH��385��±�
6SpFL¿FDWLRQV�

19.7.005
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5pIpUHQFH $QQpH 7LWUH ,QGLFH� GH�
FODVVHPHQW

10��������� 2010
3URGXLWV� LVRODQWV� WKHUPLTXHV� SRXU� OH�
EkWLPHQW� �� 3URGXLWV� PDQXIDFWXUpV� HQ�
PRXVVH�SKpQROLTXH��3)��±�6SpFL¿FDWLRQV�

19.7.006

10��������� 2010
3URGXLWV� LVRODQWV� WKHUPLTXHV� SRXU� OH�
EkWLPHQW� �� 3URGXLWV� PDQXIDFWXUpV� HQ�
YHUUH�FHOOXODLUH��&*��±�6SpFL¿FDWLRQV�

19.7.007

10��������� 2010
3URGXLWV� LVRODQWV� WKHUPLTXHV� SRXU� OH�
EkWLPHQW� �� 3URGXLWV� PDQXIDFWXUpV� HQ�
ODLQH�GH�ERLV��::��±�6SpFL¿FDWLRQV�

19.7.008

10�(1������� 2012 
3URGXLWV� LVRODQWV� WKHUPLTXHV� SRXU� OH�
EkWLPHQW� �� 3URGXLWV� PDQXIDFWXUpV� HQ�
SHUOLWH�H[SDQVpH��(3%��±�6SpFL¿FDWLRQV��

19.7.013

10��������� 2009

3URGXLWV� LVRODQWV� WKHUPLTXHV� SRXU� OH�
EkWLPHQW� �� ,VRODWLRQ� WKHUPLTXH� IRUPpH�
HQ�SODFH�j�EDVH�GH�SURGXLWV�GH�SHUOLWH�
H[SDQVpH� �(3�� �� 6SpFL¿FDWLRQV� GHV�
SURGXLWV�OLpV�HW�HQ�YUDF�DYDQW�OD�PLVH�HQ�
SODFH�

19.7.014

10��������� 2009

3URGXLWV� LVRODQWV� WKHUPLTXHV� SRXU� OH�
EkWLPHQW� �� ,VRODWLRQ� WKHUPLTXH� IRUPpH�
HQ� SODFH� j� EDVH� GH� SURGXLWV� GH� SHUOLWH�
H[SDQVpH� �(3�� �� 6SpFL¿FDWLRQV� GHV�
SURGXLWV�PLV�HQ�SODFH�

19.7.015

10�,62������ 2011

3URGXLWV� LVRODQWV� WKHUPLTXHV� SRXU�
O¶pTXLSHPHQW� GX� EkWLPHQW� HW� OHV�
LQVWDOODWLRQV�LQGXVWULHOOHV���'pWHUPLQDWLRQ�
GH�OD�FRQGXFWLYLWp�WKHUPLTXH�GpFODUpH��

19.7.016

10�,62������ 2009
0DWpULDX[� G¶LVRODWLRQ� WKHUPLTXH� ��
'pWHUPLQDWLRQ� GH� O¶DEVRUSWLRQ� G¶HDX� j�
ORQJ�WHUPH�SDU�GLIIXVLRQ��

19.7.017

10�,62������ 2009
0DWpULDX[� G¶LVRODWLRQ� WKHUPLTXH� ��
'pWHUPLQDWLRQ� GH� OD� UpVLVWDQFH� DX� JHO�
GpJHO��

19.7.019

10��������� 2010
3URGXLWV� LVRODQWV� WKHUPLTXHV� SRXU� OH�
EkWLPHQW� �� 3URGXLWV� PDQXIDFWXUpV� HQ�
OLqJH�H[SDQVp��,&%��±�6SpFL¿FDWLRQV�

19.7.020

10��������� 2010
3URGXLWV� LVRODQWV� WKHUPLTXHV� SRXU� OH�
EkWLPHQW� �� 3URGXLWV� PDQXIDFWXUpV� HQ�
¿EUHV�GH�ERLV��:)��±�6SpFL¿FDWLRQV�

19.7.021

10�(1���� 2011
3URGXLWV�LVRODQWV�WKHUPLTXHV�GHVWLQpV�DX[�
DSSOLFDWLRQV�GX�EkWLPHQW���'pWHUPLQDWLRQ�
GH�O¶pSDLVVHXU�

19.7.023
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5pIpUHQFH $QQpH 7LWUH ,QGLFH� GH�
FODVVHPHQW

10�(1����

3URGXLWV� LVRODQWV� WKHUPLTXHV� GHVWLQpV�
DX[� DSSOLFDWLRQV� GX� EkWLPHQW� ��
'pWHUPLQDWLRQ� GH� OD� ORQJXHXU� HW� GH� OD�
ODUJHXU�

19.7.024

10�(1����� 2012
3URGXLWV�LVRODQWV�WKHUPLTXHV�GHVWLQpV�DX[�
DSSOLFDWLRQV�GX�EkWLPHQW���'pWHUPLQDWLRQ�
GH�O¶pTXHUUDJH��

19.7.025 

10�(1���� 2011
3URGXLWV�LVRODQWV�WKHUPLTXHV�GHVWLQpV�DX[�
DSSOLFDWLRQV�GX�EkWLPHQW���'pWHUPLQDWLRQ�
GH�OD�SODQpLWp

19.7.026

10�(1����
3URGXLWV�LVRODQWV�WKHUPLTXHV�GHVWLQpV�DX[�
DSSOLFDWLRQV�GX�EkWLPHQW���'pWHUPLQDWLRQ�
GX�FRPSRUWHPHQW�HQ�FRPSUHVVLRQ��

19.7.027

10�(1�����
3URGXLWV�LVRODQWV�WKHUPLTXHV�GHVWLQpV�DX[�
DSSOLFDWLRQV�GX�EkWLPHQW���'pWHUPLQDWLRQ�
GH�OD�PDVVH�YROXPLTXH�DSSDUHQWH�

19.7.028

10�(1�����

3URGXLWV�LVRODQWV�WKHUPLTXHV�GHVWLQpV�DX[�
DSSOLFDWLRQV�GX�EkWLPHQW���'pWHUPLQDWLRQ�
GH� OD� VWDELOLWp� GLPHQVLRQQHOOH� GDQV� GHV�
FRQGLWLRQV�GH�WHPSpUDWXUH�HW�G¶KXPLGLWp�
VSpFL¿pHV�

19.7.030

10�(1�����

3URGXLWV� LVRODQWV� WKHUPLTXHV� GHVWLQpV�
DX[� DSSOLFDWLRQV� GX� EkWLPHQW� ��
'pWHUPLQDWLRQ� GH� OD� GpIRUPDWLRQ� VRXV�
FKDUJH�HQ�FRPSUHVVLRQ�HW�FRQGLWLRQV�GH�
WHPSpUDWXUH�VSpFL¿pHV�

19.7.031

10�(1�����
3URGXLWV�LVRODQWV�WKHUPLTXHV�GHVWLQpV�DX[�
DSSOLFDWLRQV�GX�EkWLPHQW���'pWHUPLQDWLRQ�
GX�ÀXDJH�HQ�FRPSUHVVLRQ�

19.7.032

10�(1�����

3URGXLWV� LVRODQWV� WKHUPLTXHV� GHVWLQpV�
DX[� DSSOLFDWLRQV� GX� EkWLPHQW� ��
'pWHUPLQDWLRQ� GH� OD� UpVLVWDQFH� j� OD�
WUDFWLRQ�SHUSHQGLFXODLUHPHQW�DX[�IDFHV�

19.7.033

10�(1������ 2011
3URGXLWV�LVRODQWV�WKHUPLTXHV�GHVWLQpV�DX[�
DSSOLFDWLRQV�GX�EkWLPHQW���'pWHUPLQDWLRQ�
GX�FRPSRUWHPHQW�HQ�ÀH[LRQ�

19.7.034
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5pIpUHQFH $QQpH 7LWUH ,QGLFH� GH�
FODVVHPHQW

10�(1������ 2011

3URGXLWV�LVRODQWV�WKHUPLTXHV�GHVWLQpV�DX[�
DSSOLFDWLRQV�GX�EkWLPHQW���'pWHUPLQDWLRQ�
GH� O¶DGKpUHQFH� SDU� GH� OD� FROOH� HW� GH� OD�
FRXFKH�GH�EDVH�VXU�PDWpULDX�G¶LVRODWLRQ�
WKHUPLTXH�

19.7.035

10�(1������

3URGXLWV� LVRODQWV� WKHUPLTXHV� SRXU�
EkWLPHQWV� �� 6\VWqPHV� FRPSRVLWHV�
G¶LVRODWLRQ� WKHUPLTXH� SDU� O¶H[WpULHXU� j�
EDVH�GH�SRO\VW\UqQH�H[SDQVp��(7,&6��±�
6SpFL¿FDWLRQ�

19.7.036

10�(1��������

3URGXLWV� LVRODQWV� WKHUPLTXHV� SRXU� OH�
EkWLPHQW���3URGXLWV�G¶LVRODWLRQ�WKHUPLTXH�
j�EDVH�GH�YHUPLFXOLWH�H[IROLpH�IRUPpV�HQ�
SODFH� ��3DUWLH���� VSpFL¿FDWLRQV� UHODWLYHV�
DX[� SURGXLWV� HQ� YUDF� RX� DJJORPpUpV�
DYDQW�PLVH�HQ�°XYUH�

19.7.037

10�(1�������� 2011

3URGXLWV� LVRODQWV� WKHUPLTXHV� SRXU� OH�
EkWLPHQW���3URGXLWV�G¶LVRODWLRQ�WKHUPLTXH�
j� EDVH� GH� YHUPLFXOLWH� H[IROLpH� �(9��
IRUPpV�HQ�SODFH���3DUWLH����VSpFL¿FDWLRQ�
GHV�SURGXLWV�PLV�HQ�SODFH�

19.7.038

10�(1������

3URGXLWV� LVRODQWV� WKHUPLTXHV� GHVWLQpV�
DX[� DSSOLFDWLRQV� GX� EkWLPHQW� ��
'pWHUPLQDWLRQ� GHV� GLPHQVLRQV� OLQpDLUHV�
GHV�pSURXYHWWHV�G¶HVVDL��

19.7.039

10�(1������

3URGXLWV�LVRODQWV�WKHUPLTXHV�GHVWLQpV�DX[�
DSSOLFDWLRQV�GX�EkWLPHQW���'pWHUPLQDWLRQ�
GHV� SURSULpWpV� GH� WUDQVPLVVLRQ� GH� OD�
YDSHXU�G¶HDX�

19.7.040

10�(1������

3URGXLWV�LVRODQWV�WKHUPLTXHV�GHVWLQpV�DX[�
DSSOLFDWLRQV�GX�EkWLPHQW���'pWHUPLQDWLRQ�
GH�O¶DEVRUSWLRQ�G¶HDX�j�ORQJ�WHUPH��HVVDL�
SDU�GLIIXVLRQ�

19.7.041

10�(1������
3URGXLWV�LVRODQWV�WKHUPLTXHV�GHVWLQpV�DX[�
DSSOLFDWLRQV�GX�EkWLPHQW���'pWHUPLQDWLRQ�
GX�FRPSRUWHPHQW�HQ�FLVDLOOHPHQW��

19.7.042

10�(1������
3URGXLWV�LVRODQWV�WKHUPLTXHV�GHVWLQpV�DX[�
DSSOLFDWLRQV�GX�EkWLPHQW���'pWHUPLQDWLRQ�
GH�OD�UpVLVWDQFH�DX[�HIIHWV�GX�JHO�GpJHO��

19.7.043
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5pIpUHQFH $QQpH 7LWUH ,QGLFH� GH�
FODVVHPHQW

10�(1������
0DWpULDX[� LVRODQWV� WKHUPLTXHV�
GHVWLQpV�DX[�DSSOLFDWLRQV�GX�EkWLPHQW� ��
'pWHUPLQDWLRQ�GX�FRQWHQX�RUJDQLTXH��

19.7.044

10�,62����� 2011
$JJORPpUpV�H[SDQVpV�SXUV�GH�OLqJH�SRXU�
LVRODWLRQ� WKHUPLTXH�&DUDFWpULVWLTXHV��
pFKDQWLOORQQDJH�HW�HPEDOODJH��

19.7.046

10�,62������ 2011
,VRODWLRQ�WKHUPLTXH���,VRODWLRQV�GH�WX\DX[�
HQ� ¿EUHV� PLQpUDOHV� PDQXIDFWXUpHV�
SUpIRUPpHV�HQFROOpHV�±�6SpFL¿FDWLRQ��

19.7.047

10�,62������� 2011

,VRODWLRQ� WKHUPLTXH� �� )HXWUHV� HQ� ODLQH�
PLQpUDOH� SRXU� VRXV�WRLWXUHV� YHQWLOpHV�
�3DUWLH����6SpFL¿FDWLRQV�SRXU�DSSOLFDWLRQ�
GDQV� GHV� FRQGLWLRQV� GH� YHQWLODWLRQ�
UHVWUHLQWH�

19.7.048

10�,62������� 2011

,VRODWLRQ� WKHUPLTXH� �� )HXWUHV� HQ� ODLQH�
PLQpUDOH� SRXU� VRXV�WRLWXUHV� 9HQWLOpHV� ��
3DUWLH�����6SpFL¿FDWLRQV�SRXU�DSSOLFDWLRQ�
KRUL]RQWDOH�DYHF�YHQWLODWLRQ�OLEUH�

19.7.049

10�,62������ 2011

,VRODWLRQ� WKHUPLTXH� �� 3DQQHDX[� ULJLGHV�
HQ� ODLQH� PLQpUDOH� SRXU� O¶LVRODWLRQ� SDU�
O¶H[WpULHXU� GHV� WRLWXUHV�WHUUDVVHV� ±�
6SpFL¿FDWLRQV�

19.7.050

10�,62������� 2011

9LHLOOLVVHPHQW� GHV� PDWpULDX[� LVRODQWV�
WKHUPLTXHV� ²� 'pWHUPLQDWLRQ� GX�
FKDQJHPHQW�j�ORQJ�WHUPH�GH�OD�UpVLVWDQFH�
WKHUPLTXH� GHV� SODVWLTXHV� DOYpRODLUHV� j�
FHOOXOHV� IHUPpHV� �PpWKRGHV� G¶HVVDL� GH�
ODERUDWRLUH�DFFpOpUpHV���

19.7.051

10�(1������� 2012

3URGXLWV� LVRODQWV� WKHUPLTXHV� SRXU�
O¶pTXLSHPHQW� GX� EkWLPHQW� HW� OHV�
LQVWDOODWLRQV�LQGXVWULHOOHV���'pWHUPLQDWLRQ�
GX�FRHI¿FLHQW�GH�GLODWDWLRQ�WKHUPLTXH��

19.7.052 

10�(1������ 2011

3URGXLWV� LVRODQWV� WKHUPLTXHV� GHVWLQpV�
DX[� DSSOLFDWLRQV� GX� EkWLPHQW� ��
'pWHUPLQDWLRQ� GH� OD� UpVLVWDQFH� j�
O¶DUUDFKHPHQW�GHV�V\VWqPHV�FRPSRVLWHV�
G¶LVRODWLRQ� WKHUPLTXH� SDU� O¶H[WpULHXU�
�V\VWqPHV� ,�7�(�� �HVVDL� DX� EORF� GH�
PRXVVH���

19.7.053
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5pIpUHQFH $QQpH 7LWUH ,QGLFH� GH�
FODVVHPHQW

10�(1������� 2012

3URGXLWV� LVRODQWV� WKHUPLTXHV� GHVWLQpV�
DX[� DSSOLFDWLRQV� GX� EkWLPHQW� ��
'pWHUPLQDWLRQ� GH� O¶DEVRUSWLRQ� G¶HDX� j�
ORQJ�WHUPH���(VVDL�SDU�LPPHUVLRQ��

19.7.054

10�(1������� 2012

3URGXLWV� LVRODQWV� WKHUPLTXHV� GHVWLQpV�
DX[� DSSOLFDWLRQV� GX� EkWLPHQW� ��
'pWHUPLQDWLRQ� GX� FRPSRUWHPHQW� VRXV�
FKDUJH�SRQFWXHOOH��

19.7.055 

10�(1������ 2012

3URGXLWV� LVRODQWV� WKHUPLTXHV� GHVWLQpV�
DX[� DSSOLFDWLRQV� GX� EkWLPHQW� ��
'pWHUPLQDWLRQ� GH� OD� UpVLVWDQFH� j� OD�
WUDFWLRQ�SDUDOOqOHPHQW�DX[�IDFHV��

19.7.056 

10�(1������� 2012 ,QGLFH� GH� FODVVHPHQW� 3URGXLWV� LVRODQWV�
WKHUPLTXHV���(YDOXDWLRQ�GH�OD�FRQIRUPLWp�� 19.7.057 

10�(1������� 2012

3URGXLWV� LVRODQWV� WKHUPLTXHV� GHVWLQpV�
DX[� DSSOLFDWLRQV� GX� EkWLPHQW� ��
&RQGLWLRQQHPHQW� MXVTX¶j� O¶pTXLOLEUH�
K\JURVFRSLTXH� GDQV� GHV� FRQGLWLRQV� GH�
WHPSpUDWXUH�HW�G¶KXPLGLWp�VSpFL¿pHV��

19.7.059 

10�,62����� 2007

&RPSRVDQWV� HW� SDURLV� GH� EkWLPHQWV� ��
5pVLVWDQFH� WKHUPLTXH� HW� FRHI¿FLHQW� GH�
WUDQVPLVVLRQ� WKHUPLTXH� �� 0pWKRGH� GH�
FDOFXO��

19.8.003

10�,62����� 2007
&DUDFWpULVWLTXHV� WKHUPLTXHV� XWLOHV�
GHV� PDWpULDX[� HW� GHV� SURGXLWV� GH�
FRQVWUXFWLRQ��

19.8.005

10�,62����� 2007

,VRODWLRQ� WKHUPLTXH� ±� (OpPHQWV� GH�
FRQVWUXFWLRQ� ±� 0HVXUDJH� LQ� VLWX� GH� OD�
UpVLVWDQFH�WKHUPLTXH�HW�GX�FRHI¿FLHQW�GH�
WUDQVPLVVLRQ�WKHUPLTXH�

19.8.006

10�,62����� 2007

,VRODWLRQ� WKHUPLTXH� �� 'pWHUPLQDWLRQ�
GH� O¶pWDQFKpLWp� j� O¶DLU� GHV� EkWLPHQWV�
�� 0pWKRGH� GH� SUHVVXULVDWLRQ� SDU�
YHQWLODWHXU��

19.8.007

10�,62������ 2007
0DWpULDX[� HW� SURGXLWV� GX� EkWLPHQW� ²�
3URFpGXUHV� SRXU� OD� GpWHUPLQDWLRQ� GHV�
YDOHXUV�WKHUPLTXHV�GpFODUpHV�HW�XWLOHV�

19.8.010

10�,62������ 2008
,VRODWLRQ�WKHUPLTXH�GHV�pTXLSHPHQWV�GX�
EkWLPHQW�HW�GHV�LQVWDOODWLRQV�LQGXVWULHOOHV�
��0pWKRGHV�GH�FDOFXO�

19.8.011
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5pIpUHQFH $QQpH 7LWUH ,QGLFH� GH�
FODVVHPHQW

10�,62�������� 2007

,VRODWLRQ�WKHUPLTXH�GHV�IHQrWUHV�HW�SRUWHV�
²� 'pWHUPLQDWLRQ� GH� OD� WUDQVPLVVLRQ�
WKHUPLTXH� SDU� OD� PpWKRGH� j� OD� ERvWH�
FKDXGH�²�3DUWLH� ��� )HQrWUHV� HW� SRUWHV�
FRPSOqWHV�

19.8.012

10�,62������ 2007

3HUIRUPDQFHV�WKHUPLTXHV�GHV�EkWLPHQWV�
²� 'pWHUPLQDWLRQ� GX� UHQRXYHOOHPHQW�
G¶DLU�GDQV� OHV�EkWLPHQWV�²�0pWKRGH�GH�
GLOXWLRQ�GH�JD]�WUDFHXUV��

19.8.013

10�,62������ 2007
3HUIRUPDQFH� WKHUPLTXH� GHV� EkWLPHQWV�
�� 7UDQVIHUW� GH� FKDOHXU� SDU� OH� VRO� ±�
0pWKRGHV�GH�FDOFXO�

19.8.014

10�,62������ 2007

3HUIRUPDQFH�WKHUPLTXH�GHV�FRPSRVDQWV�
GH� EkWLPHQW� ²� &DUDFWpULVWLTXHV�
WKHUPLTXHV�G\QDPLTXHV�²�0pWKRGHV�GH�
FDOFXO��

19.8.015

10�,62������ 2007

3RQWV�WKHUPLTXHV�GDQV�OHV�EkWLPHQWV�²�
&RHI¿FLHQW� GH� WUDQVPLVVLRQ� WKHUPLTXH�
OLQpLTXH� ²� 0pWKRGHV� VLPSOL¿pHV� HW�
YDOHXUV�SDU�GpIDXW��

19.8.017

10�,62����� 2007
,VRODWLRQ� WKHUPLTXH� ±� &RQGLWLRQV� GH�
WUDQVIHUW� WKHUPLTXH� HW� SURSULpWpV� GHV�
PDWpULDX[�±�9RFDEXODLUH��

19.8.019

10�,62����� 2007
,VRODWLRQ� WKHUPLTXH� ±� 7UDQVIHUW� GH�
FKDOHXU� SDU� UD\RQQHPHQW� ±� *UDQGHXUV�
SK\VLTXHV�HW�Gp¿QLWLRQV��

19.8.020

10�,62�������� 2007

3RQGV� WKHUPLTXHV� GDQV� OHV� EkWLPHQWV�
±� &DOFXO� GHV� ÀX[� WKHUPLTXHV� HW� GHV�
WHPSpUDWXUHV� VXSHU¿FLHOOHV� ±� 3DUWLH� ���
3RQWV�WKHUPLTXHV�OLQpDLUHV�

19.8.021

10�,62�������� 2008

,VRODWLRQ� WKHUPLTXH� GHV� IHQrWUHV� HW�
SRUWHV���'pWHUPLQDWLRQ�GH�OD�WUDQVPLVVLRQ�
WKHUPLTXH� SDU� OD� PpWKRGH� j� OD� ERvWH�
FKDXGH� �� 3DUWLH� ��� )HQrWUHV� GH� WRLW� HW�
DXWUHV�IHQrWUHV�HQ�VDLOOLH��

19.8.022

10�,62����� 2007 ,VRODWLRQ�WKHUPLTXH�±�7UDQVIHUW�GH�PDVVH�
±�*UDQGHXUV�SK\VLTXHV�HW�Gp¿QLWLRQV� 19.8.023

10�,62������ 2008

3HUIRUPDQFH� K\JURWKHUPLTXH� GHV�
PDWpULDX[� HW� SURGXLWV� SRXU� OH� EkWLPHQW�
�� 'pWHUPLQDWLRQ� GHV� SURSULpWpV� GH�
WUDQVPLVVLRQ�GH�OD�YDSHXU�G¶HDX�

19.8.024
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5pIpUHQFH $QQpH 7LWUH ,QGLFH� GH�
FODVVHPHQW

10�,62����� 2007 ,VRODWLRQ� WKHUPLTXH� �� *UDQGHXUV�
SK\VLTXHV�HW�Gp¿QLWLRQV� 19.8.025

10�,62����� 2010 ,VRODWLRQ�WKHUPLTXH�±�9RFDEXODLUH�� 19.8.026

10�,62������ 2008

3HUIRUPDQFH� WKHUPLTXH� GHV� EkWLPHQWV�
�� &DOFXO� GHV� WHPSpUDWXUHV� LQWpULHXUHV�
HQ� pWp� G¶XQ� ORFDO� VDQV� GLVSRVLWLI� GH�
UHIURLGLVVHPHQW� �� &ULWqUHV� JpQpUDX[� HW�
PpWKRGHV�GH�FDOFXO�

19.8.028

10�,62������ 2008

3HUIRUPDQFH� WKHUPLTXH� GHV� EkWLPHQWV�
�� &DOFXO� GHV� WHPSpUDWXUHV� LQWpULHXUHV�
HQ� pWp� G¶XQ� ORFDO� VDQV� GLVSRVLWLI� GH�
UHIURLGLVVHPHQW� PpFDQLTXH� �� 0pWKRGHV�
VLPSOL¿pHV�

19.8.029

10�,62������ 2008
3HUIRUPDQFH� WKHUPLTXH� GHV� EkWLPHQWV�
�� &RQFHSWLRQ� WKHUPLTXH� GHV� IRQGDWLRQV�
SRXU�pYLWHU�OHV�SRXVVpHV�GXHV�DX�JHO�

19.8.030

10�,62������ 2008

3HUIRUPDQFH� K\JURWKHUPLTXH� GHV�
FRPSRVDQWV� HW� SDURLV� GH� EkWLPHQWV� ��
7HPSpUDWXUH� VXSHU¿FLHOOH� LQWpULHXUH�
SHUPHWWDQW� G¶pYLWHU� O¶KXPLGLWp�
VXSHU¿FLHOOH� FULWLTXH� HW� OD� FRQGHQVDWLRQ�
GDQV�OD�PDVVH���0pWKRGHV�GH�FDOFXO��

19.8.031

10�,62�������� 2007

3HUIRUPDQFH� K\JURWKHUPLTXH� GHV�
EkWLPHQWV� ²� &DOFXO� HW� SUpVHQWDWLRQ�
GHV� GRQQpHV� FOLPDWLTXHV� ²� 3DUWLH� ���
'RQQpHV� KRUDLUHV� SRXU� O¶pYDOXDWLRQ� GX�
EHVRLQ�pQHUJpWLTXH�DQQXHO�GH�FKDXIIDJH�
HW�GH�UHIURLGLVVHPHQW�

19.8.035

10�,62�������� 2007

3HUIRUPDQFH� K\JURWKHUPLTXH� GHV�
EkWLPHQWV�²�&DOFXO� HW� SUpVHQWDWLRQ� GHV�
GRQQpHV�FOLPDWLTXHV�²�3DUWLH����'RQQpHV�
SRXU� OD�FKDUJH�FDORUL¿TXH�GH�FRQFHSWLRQ�
SRXU�OH�FKDXIIDJH�GHV�ORFDX[�

19.8.036

10�,62����� 2009

,VRODWLRQ�WKHUPLTXH���'pWHUPLQDWLRQ�GH�OD�
UpVLVWDQFH� WKHUPLTXH� HW� GHV� SURSULpWpV�
FRQQH[HV� HQ� UpJLPH� VWDWLRQQDLUH� ��
0pWKRGH�GH�OD�SODTXH�FKDXGH�JDUGpH��

19.8.040
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5pIpUHQFH $QQpH 7LWUH ,QGLFH� GH�
FODVVHPHQW

10�,62����� 2009

,VRODWLRQ� WKHUPLTXH� �� 'pWHUPLQDWLRQ�
GHV�SURSULpWpV�UHODWLYHV�DX�WUDQVIHUW�GH�
FKDOHXU� HQ� UpJLPH� VWDWLRQQDLUH� GDQV�
OHV�LVRODQWV�WKHUPLTXHV�SRXU�FRQGXLWHV�

19.8.041

10�,62������ 2009

,VRODWLRQ�WKHUPLTXH���(IIHWV�GH�O¶KXPLGLWp�
VXU� OHV� SURSULpWpV� UHODWLYHV� DX� WUDQVIHUW�
GH� FKDOHXU� �� 'pWHUPLQDWLRQ� GH� OD�
WUDQVPLVVLYLWp� WKHUPLTXH� G¶XQ� PDWpULDX�
KXPLGH�

19.8.042

10�(1������ 2011

3HUIRUPDQFH�WKHUPLTXH�GHV�PDWpULDX[�HW�
SURGXLWV�SRXU�OH�EkWLPHQW���'pWHUPLQDWLRQ�
GH� OD� UpVLVWDQFH� WKHUPLTXH� SDU� OD�
PpWKRGH� GH� OD� SODTXH� FKDXGH� JDUGpH�
HW�OD�PpWKRGH�ÀX[PpWULTXH���3URGXLWV�GH�
KDXWH�HW�PR\HQQH�UpVLVWDQFH�WKHUPLTXH��

19.8.043

10�,62����� 2011

,VRODWLRQ�WKHUPLTXH���'pWHFWLRQ�TXDOLWDWLYH�
G¶LUUpJXODULWpV� WKHUPLTXHV� GDQV� GHV�
HQYHORSSHV� GH� EkWLPHQWV� ±� 0pWKRGH�
LQIUDURXJH�

19.8.055

10�,62������ 2011
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