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$EUpYLDWLRQV HW V\PEROHYV

‘%2 OD 'HPDQGH %LRFKLPLTXH HQ R[\JgQH

'&2 /D GHPDQGH FKLPLTXH HQ 2[\JgQH

766 RX 0(67 ODWLQUH HQ VXVSHQVLRQ WRWDO

17. WRWDO $]RWH 7RWDO .MHOHG® D Q WH WD B R PYMWEXL WKD®RWOD SRO

F HVYW OD VRPPH GH O DJRWH RUJDQLTXH SURWPLQHV SDU H[HPSOH
('/ pOHFWULFLWp GX /LEDQ

Chanel EIHifnawy 7| Page



&RQFHSWLRQ GH VWDWLRQ GYpSXUDWLRQ

'pGLFDFH
-H GpGLH FH WUDYDLO ««

$ PRQ PDUL HW PRQ ILOV
-IDGUHVVH XQH SHQVpH SDUWLFXOLqUH j YRXV SRXU YRWUH V

$ PD PqUH
JHPPH UHVSRQVDEOH HW FRXUDJHXVH

$ PRQ SqUH

+RPPH KRQQrWH FRXUDJHX[ HW ILHU

-H YRXVY UHPHUFLH SRXU YRWUH LPPHQVH DPRXU

$ PRQ IUQUH HW PHV V°XUV

-H YRXV UHPHUFLH SRXU YRWUH SDWLHQFH HW YRWUH JHQWLC
&THVW OfRFFDVLRQ SRXU PRL GH YRXY UHGLUH PRQ SURIRQG

$X SURIHVVHXU ORKDPPHG +D]LP
OpWKRGLTXH DLPDQW VD SURIHVVLRQ HW GpVLUHX[ GH OTHQV

$ 'RFWHXU 7RQ\ -DEERXU
8Q JUDQG UHPHUFLHPHQWWREH PRY pWEKEHDWK GBRQV VRQ GpSDL

$X[ LQIJpQLHXUV GH OD VRFLpWp ORGRQ*URXS
%HDXFRXS GH V\PSBBEWKG&H VEPHYIWHFHIHPHUFLHPHQWYV

$X &1%$0 3DULYV
%HDXFRXS GH UHFRQQDW WVFRMYHH GWR XKW WROMWGIHOIDLGH DSSRU

$X &1%$0 %H\URXWK DGPLQLVWUDWLRQ HW j WRXV PHV SURIV
%HDXFRXS GI{HVWLPH SRXU OH FRXUDJH GH QRXV DYRLU VXSS

$ WRXV XQ JUDQG PHUFL GX IRQG GX F°XU
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SHPHUFLHPHQWYV

-IDGUHVVH WRXW WGAIIDHRAUBVRFHYHYHPE XY VLQFqUHYVY DX 'U ORKE
wugqgV YRORQWLHUYVY DFFHSWp GYfrWUH OH SURPRWHXU GH FH SURMHYV

/ID VROOLFLWXGH GX 'U AMRGQGH-BEWRWU DRRpHRXRID SURIRQGPP
[ TDERXWLVVHPHQW GH FH WUDYDLO PH GRQQH OTRFFDVLRQ GH OXL

-H PH VHOQWLUDLWBWRXSCEHEHDMLGMHQQY UHPHUFLDLY SDV 'U )UDC
SUpFLHX[ FRQVHLO

OHV UHPHUFLHPHQWYV V{DGUHWKPQW pDOLDAHKPHQWHEFWHXU ORGR
VDUO 6RQ MXGLFLHX[ FRQFRXUV GDQV OHV GLIIpUHQWHYV pWD:
OfpODERUDWLRQ GH FH WUDYDLO

-H UHPHUFLH pJDOHPHQW $KPDG PRQ PDUL 7RL TXL SDUWDJH
FHWWH DQ HW MH VDLV MH @DDY WRWY WRXRRHK@VRWW BRHPEN GH |ID
IDFH ] WRXWHV OH¥HWW HFXOPRALW H$ FRIWW DXVVL OD WLHQQH

(QILQ MH UHPHUFLH +XVVHHQVRRIU UONAY H7TORRHUEBHLPOHD WUDYDLC
PRWLYDWLRQ QpFHVVDLUH SRYPLYHEH GUR XWH ¥ XTKWLRX WWHD DW SRV VL
PpPRLUH WRXW HQ D\DQW HX XQ HQIDQW

Chanel EIHifnawy 9] Page



&RQFHSWLRQ GH VWDWLRQ GYpSXUDWLRQ

5pVXPp

$ OfpFKHOOH PRQGLDOH OH WUDLWHPHQW GHV HDX[ XVpHV
SXEOLTXH

$X /ILEDQ OH SUREOQgPH GYHDX XVpH HVW GHYHQXH WUqV UpSI
PLQLVWgUH GTHDX D ODQFp XQH VpULH GHV SURMHWYV TXL
LQGXVWULHOOH GDQV SOXVLHXUV UpJLRQV DX /LEDQ

/ID SOXSDUW GHV VWDWLABQM H[®WWDRXW KFREKDH LRHH  TRQW V
WUDLWHPHQW SUpOLPLQDNVUBGHHWUBH Q/GH HDXW6 DIGID X W VNG G F K
] GLVWDQFH GH .P GH OD F{WH &HFL j FDXVH GH PDQTXH G
FKH] OHV HQWUHSUHQHXUVGGOGLERQPHSWALRQ@VHWH GGRRPDQHVDW
GIpSXUDWLRQ FRPSOgWH SDU FRQVpTXHQFH OH WUDLWHPHQW

$X VHLQ GH PRQ HQWUHSUWLIRQXI®WS G RMHID G FRQRESGH VW
GYHDX[ XVpHV GRQW OD ILQDOLWp HVW OD SURWHFWLRQ GX P

6HORQ OD QDWXUH RX OY0QPSRUWDE BN G IS DFOF SROW0O SWK R HQW
°XYUH SRXU OfpSXUDWLR G W H D GHHMHW\H @\ VLG HR QAW DRQ G H
VSPFLILTXHV GH FHV GHUQWHRY GPW LG G,IDJ UpX &/ RRXNIDU G DL
PrPH W\SH GH SROOXWLRQY RROXWXWQWQE YO IHDWIHRQ GLYHU
FHOOHV j UHWHQLU GRLW |LGH W G RGO VERGEULIWYRIG WENTOHIP HOQ
SDU H[HPSOH j OJHIILFDFLWp UHODWLYH GHV GLYHUV SURFpG
PFRQRPLTXH SRUWDQW VXUGOIBYWVRDWYRPHGWY GHIDRWYQFWL
GIH[SORLWDWLRQ

(QILQ OD VROXWLRQ FKRLVLH GRLW rWUH VXIILVDPPHQW VRXS
XOWPpPULHXUV TXL WLHQG WDSWGHR B SWWHE K QALTTPYR G ¥WELRSRR O O X \
UpJOHPHQWDWLRQ SOXV VpYqUH
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&RQFHSWLRQ GH VWDWLRQ GYpSXUDWLRQ

,QWURGXFWLRQ
&DGUH '"TpWXGH

ORQ SURMHW FRQVLVWH j FRQFHY ®DLWNKQHINID WV RIQ GH p SKL
7LEQLQH -PDLMPH %DUDDFKLW &KDTUD GDQV OD UpJLRQ (

/IH SURMHW VHUD XQH VROKWMDDROXBRAKY OWMHWPRE PRV OHV L
GH 3XLWV VHSWLTXHV TXL SROOXH OfHDX SRWDEOH HW FDX

$XVVL LO SHUPHW GYfDVVXUHU OfHDX SRXU OfLUULJDWLRQ
2EMHFWLI HW GpPDUFKH GTpWXGH

/JH EXW GH FHWWH pW XBRIQNDWQGH I U ILRQVXWWIHQW SDU Of
HW OHV UDLVRQV GH FKRL[ GHV SURFQGHV GYpSXUDWLRQ Q
PDLV DXVVL DX QLYHDX pFRQRPLTXH HW HQYLURQQHPHQWDC

(Q SUHPLHU OLHX XQH pMHKGHG GRPMP\LICROPGHBRBWLY VpOHF
FRPSRVDQWY GH FKDTXH SKDVH GH FKDLQH GYpSXUDWLRQ

(W SXLV RQ IHUD XQH DQDO\VH IRQFWLRQQHOOH GX V\VW
PFRQRPLTXH HQ SUHQDQWPSRQFWRAYYGPBRWHRE QWDO GHYV
WHFKQRORJLHV XWLOLVpHYV

&DKLHU GH FKDUJH
&RQFHSWLRQ JpQpUDO

/D VWDWLRQ HVW ORFDOLVp j 7LEQLQH /LEDQ VXG GDQV
PRQWDJQHV OH ODUJHXU GH VLWH YDULH HQWUH P HW
GIHDX HQ KLYHU

/IH VLWH GH SURMHW HVW D OD IRUPH G XQ FRXUEH FRPSR
HVvW XQ P /H QLYHDX GH VRO YDULH HVW HQWUH P H

/ID VWDWLRQ UHORLW OHV HDX[ XVpHV GHV YLOODJHV -PDlI
SRSXODWLRQ VHUYLH HVW HVWLPpH j HQ HW j I
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&RQFHSWLRQ GH VWDWLRQ GIpSXUDWLRQ

D 3DUDPgqWUH

3DUDPqQWUHYV 8QLWpPV

(-

'PELW MRXUQDOLHU PR\HQOQRHIRX

'PELW PR\HQQH SDU KHXU P KU

'PELW GH SRLQW j WHPSV WHKU

"% 2 .J MRXU
‘&2 .J MRXU
766 RX 0(67 .J MRXU
17. WRWDO J MRXU

E &RQGLWLRQV SDUWLFXOLHUV
L 3KDVHV GH SURMHW
3KDVH HQ
3KDVH HQ
LL/D ORFDOLVDWLRQ FKRLVLH GRLW rWUH FDSDEOH GH FR¢

F SHUIRUPDQFH DWWHQGXH

'%2 d PJ O

&2 d PJ O

o(e6d PJ O

17.d PJ O

3+

'PVLQIHFWLRQ PJ / &O



&RQFHSWLRQ GH VWDWLRQ GTpSXUDWLRQ

/H VLWH VHUD FRQVWLWXH GH XQLWpV FRPPH LQGLTXH VX

Figurel rPlangénéralde station d'épuration



&RQFHSWLRQ GH VWDWLRQ GYpSXUDWLRQ

$GPLQLVWUDWLRQ FIHVW OH EKWLPHQW RX LO \D OHV

6RXUFHV GIYpOHFWULFLWp RX RQ SODFH OHV JpQpUDWH X
GYpOHFWULFLWp GH /LEDQ ('/

8QLWpV GH 'pJULOODJH WDPLVDJH 3RVWH GH UHOHYDJ
8QLWpV GH WUDLWHPHQW GHV RGHXUV

8QLWpV GH GpVRGRULVDWLRQ

8QLWpYV GH WUDLWHPHQW GHV ERXHYV

'PEFDQWHXU

%DVVLQ G DpUDWLRQ

&ODULILFDWHXU

6WDWLRQ GH SRPSDJH GH ERXH

%DVVLQ HW XQLWpV GHV FKORUDWLRQ
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&RQFHSWLRQ GH VWDWLRQ GYpSXUDWLRQ

6RXUFHV HW F BV DGMAM BID\XW XV HV

/ID VWDWLRQ GYpSXUDWLRQHRWVW | X3 RQO XWHDWD OO WD R QX VW XH ¢
GHVWUXFWLRQ WRWDOH GHVN @QPRAXNVMW@OGHYV BXKDIWT XHNM X H C
'RQF XQH VWDWLRQ GpSXUDWLRQ D SOXVLHXUV REMHFWLIV

SURWHFWLRQ GH VDQWp SXEOLF

SURWHFWLRQ GHV VRXUFHVY QDWXUHOOH GfHDX SRWDEQO
SURWHFWLRQ GH VA\VWHP DTXDWLTXH

SURWHFWLRQ GHV WHUUDLQVY DGMDFHQWYV

X X X X

/I TpSXUDWLRQ VHUD IDLWDB THKM SEOWIHH 2 H X W KIWVUHVD RKRP SO L\
SURFpGXUHV RX W\SHV SKID/WHNVXESHRARMWDVWOHMVGH WUDLWHPH

X TUDLWHPHQWY SUPQPPRADOQHWWDWpPULHOV TXL HQGRPPD
PTXLSHPHQWY VDQV rWUH WUDLWHYV

X TUDLWHPHQW pSOULFABQH®HY VROLGHY GpFDQWDEOHV RX |

X TUDLWHPHQW \p{OALPQGELOM '%2 HW OHV PDWLQUHV GLVVF
OYDLGH GHV UpDFWLRQV ELRORJLTXHYV

X 7TUDLWHPHQWXWHOWYBLWH WUDLWHPHQW SK\WVLTXH HW FI
UHVWH GH '%2 OH VROLGH HW PDWLqUHV RUJDQLTXHV U

X 'pVLQIHFMWILLRPQQH WRXV OHV PLFURRUJDQLVPHV HW OHYV
SURYRTXHU GHV PDODGLHV RX LQIHFWHU OH V\VWqgPH Q|

X TUDLWHPHQW GMWD®BRXHWH OHV VROLGHV UHWLUpV GXUD
XVpHV GpVDFWLYH OHV HRW JDIEVIPH D SR W KRIPOAHV HQ pO
OTHDX

6HV GLIIpUHQWHY SK BI\OHS pWHLROOM W [BDQ VXHHNV FKDSLWUHYV

Figure3 rSchémade principe. Traitementcompletdeseauxusées
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&RQFHSWLRQ GH VWDWLRQ GYpSXUDWLRQ

ILJXUH PRQWUH OHG/RRMP BWD WAARQO ARAYRW WD QW OD |

GHV WUDLWHPHQWY 'DQV OD SUDWLTXH RQ SHXW IDLUH
vLPSOLILPH VHORQ OHV REMHFWLYHV YLVHV

6RXUFHYVY GTHDX XVpHYV

/HV HDX[ XVpHV VRQWLGBQMQHOOBL H GXX\DVQ WL D R HY HLD HW
GYRULJLQH DQLPDO /D OLVWH FL DGMRLQW GpWDLOOpV ¢
SDUHQWKQgVH\RQQYBPTLXQHD QWV BUREDEOHYV

X

X

'PFKHWV G RULJLQH KXPDLQH KDELWXHOOHPHQW SURYH
K\JLPpQLTXH XVDJp FHKIMIFOX\L GXWLBRIU DKWHDOV 2Q XWLOL
GpVLIJQDWLRQ G HDX QRLUH

)XLWH HW GpYHUVHPHQW GH IRVVH VHSWLTXH
(YDFXDWLRQ G LQVWDOODWLRQ GH WUDLWHPHQW G HDX
(DX GH ODYDJH SHUVRQQHV YrWHPHQWYV VROV YDLVVt
FRPPH HDX JULVH

(DX[ VRXWHUUDLQHYV LQILOWUpPHY GDQV OH UpVHDX G pJ
ILTXLGHV PDQXIDFWXUpV HQ VXUSOXV SURYHQDQW GH V
KXLOHV GH FXLVLQH SHVWLFLGHV KXLOHV GH JUDLVVD
QHWWR\DJH HWF

eFRXOHPHQW XUEDLQ & ©0W\s WRHM{\BHWDWHR D VXLQJV OF
FRQWLHQW GHV KXLOH\EXRD@W HWp VWG R¥ HOHGHD RRW FKR
GH JD] G pFKDSSHPHQW GHV YpKLEFXOHV HWE

'UDLQDJH GHV URXWHV KXLOH DJHQWVY GH GpJLYUDJH
'UDLQDJH GH WHPSrWH SUHVTXH Q LPSRUWH TXRL \ FRF
EpWDLO HWF

SHUWHYV LQGXVWULHOOHV

'UDLQDJH LQGXVWULHO G XQ VLWH

&DUDFWpPULVWLTXHYV GHV HDX[ XVpHV

/IHV HDX[ XVpHV SRVYVqgGHYWS & BAL FORND FMKpLWPLVIW HYV HW ELRO

&RQVWLWXDQWY SK\VLTXHYV

LHV SULQFLSDOHV SURSULpWpPV SK\VLTXHV VRQW OHV VXLYD

X

X

&RXOHRPD FRNMMIXWH TXDQG HOOMLHYWOINMIERW HQOH C
QRLU D FDXVH GYDFWLYLWp EDFWpPULHQQH HQ PLOLHX D
2GHXUSOXV OD FRXOHXWENWUIRYRADHR BWHKWHEIGpVDJIUpI
GHV UpDFWLRQV DQDpURBIYTX B \R XO0 DI BWHRIDW LIRUID WHR Q G
PLFUR RUJDQLVPHV TKGpYXERB®WQMX[REALRFOV GH WUDLW
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&RQFHSWLRQ GH VWDWLRQ GYpSXUDWLRQ

x THPSpUDWXOWH HVW UHODWLYHPHQW SOXV pOHYpH
FRQVRPPDWLRQ /D WHPSpUDWXUH HVW XQ pOpPHQW W
UpDFWLRQV FKLPLTXHV HW ELRORJLTXHV GXUDQW OH W|I

x /D FRQFHQWUDWLRQ HQ PDWLQPBO\OMR MSIHOBE BDXVSHQ
/HV 0(6 VH VXEGLYLVHQW HQ GHX[ FDWpJRULHV OHV |
YRODWLOHV & HVW jGHW HO (BX WD H REIDUWWIM. MOOHV VR
FKDXIIpHV j KDXWH WHPS@HDWXUH FHWWHUSWUWLH FI
IUDFWLRQ RUJDQLTXH HW OHV VHOV LQRUJDQLTXHV YRO

&RQVWLWXDQWYV FKLPLTXHYV

X 3+ /H S+ TXL HVW OYDEUpPYLDWLRQ GH SRWHQWLHO K\
VHUYDQW j GpILQLU VL XQ PLOLHX HVW DFLGH RX EDVI
HW SOXV GH LQGLTXHJWDI G ROMOHHRAND W HVX HHM H W
HW QfHVW SDV FRPSDWLEOHV B pW UDH. WK DH @\M PGHHQ WH
GpFKHWV j OD VRXUFH HVW KDELWXHOOHPHQW H[LJp S
H[WUrPHV SHXYHQW HQGRPPDJHU OHV XQLWpV GH WUL

X 'HPDQGH ELRFKLPLTXHIBBVRUSIIRQ G R[\JqQH GXH DX
GpYHUVHPHQW G HDX XVpH GDQV XQ FRXUV G HDX HVW
PDWLQUH ELRGpJUDGDEOH TX HOOH FRQWLHQW ' R+ O
ELREFKLPLTXH G R[\Jq@i#2 GHE OWHISUHLBK HQ PLOOLJUDF
G R[\JgQH SDU OLWUH G HDX /D PHVXUH GH OD '%2 VI
FRQVLVWH j FDOFXQWW i O [ ITIXPWHWLA¥p G R[\JgQH GLV
LQLWLDOHPHQW SUpVHQWH GDQV O pFKDQWLOORQ G F
GH FLQT MRXUV | GHJIUt OB HOXPLLYWH] MWDEHLO DLU &
QH UHSUPVHQWH TX XQH IUDFWLRQ GH OD '%2 XOWLPH
PLQpPUDOLVDWLRQ FRPSOqQWH GHV PDWLQUHV RUJDQLT
MRXUV RX SOXV /D '%2 HVW GRQF XQH IDoRQ G H[SULF
PDWLQUH ELRGpJUDGDEOH TXH FRQWLHQW XQH HDX

X /D GHPDQGH FKLPLTXH HQHRNWJOQHFRQ¥RPPDWLRQ HQ
GLR[\JgQH SDU OHV R[\GDQWYV FKLPLTXHV IRUWV SRXU
RUJDQLTXHV HW PLQSUWIDOHW GHp¥ CHDXH {GDHFKDUJH S|
HDX[ XVpHV

X ODWLQUHV IHMRWPWLqUHV RHIDIHTWHWRKRGWW GH O D]
RUJDQLTXH $VVH] UDSLGHPHQW FHWWH HVSgFH D]RW|
1+ RX HQ VHOV G DPPRHAR® X1 SURFHVVXV EDFWpUL
DSSHOp DPPRQLVDWGRQ HOR LSQHHGH KOVEBBHKH DPPRQLDFD
8QH JUDQGH TXDQWLWp G DJRWH DPPRQLDFDOH GDQV
SROOXWLRQ HVW UpFHQWH
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&RQFHSWLRQ GH VWDWLRQ GYpSXUDWLRQ

/JHV GHX[ SUHPLQUHV IRUPHV G DJRWH VH GpJUDGHQW
XVpH j PHVXUH TX HOOH YLHLOOLWQ /W V FE\DEERNROQLWHYV Q|
R[\GHQW O D]RWH DPPRQLDFDO SRXU GRGQHAH QDLVVD
LQWHUPPGLDLUH GH O DJRWH 3DU OD VXLWH OH UHOI
QLWULILDQWHY VX JHQUH QLWUREDFWHU TXL HQJHQG
GLUHFWHPHQW DVVLPLODEOHY SDU OHV SODQWHV /D
DpURELH HW QH FRPPHQFH TX DSUQqV XQH GL]DLQH GH
TX HOOH H[HUFH YLHQXWWLPMRBWHU HOX 'R SHXW DS
'%2 WRWDOH UpVXOWDpQWqgLYDWRIRQEGEHIPPWLqUHYV R
GH OD QLWULILFDWLRQ GH O DPPRQLDF

/H PDQTXH G R[\JqQH CSH1I W pRUIRPYRHXHQYYHUVH DSSHOp
GPpQLWULILFDWLRQ VEOW @MORIDMWMYD Q¥ IRRM pV HQ QLV
HQ DJRWH PROpPFX@PGXHFWILRQ GHV QLWULWHY HQ D]R\
pJDOHPHQW SRVVLEOH HQ PLOLHX DQDpPURELH /D FRQ
HVW PHVXUH j OfDLGH GH PpWKRGH GH .MHOGDKO 17

X ODWLQUHV SKRMSKBPWHWIHQWY HW HQJUDLV FRQFRXUF
HDX[ GH VXUIDFH HQ SKRWSKDQRIWIDELIKRVHVW MXJIp >
HVVHQWLHO GDQV OHV pFRV\VWgPHV DTXDWLTXHV /H\
SKRVSKDWHY K\GURO\V DEPW M XWRQ ®/L A QWD QR GRHOMW O
HVW LQGLVSHQVDEOBA 8R®YV FROIK DWDWWHR 6 REHVUBIDFV |, C
LPSRUWDQW GH OHV pOLPLQHU GDQV OHV VWDWLRQV
PHVXUH - FHW pJDUG OHV WHFKQLFLHQV HQ HDX GpW
SKRVSKDWHV VXLYDQWHY SKRVSKDWHV WRWDX[ RUYV
K\GURO\VDEOHV HW SKRVSKDWHY RUJDQLTXHV &KDTX
VROXWLRQ HW HQ VXVSHQVLRQ

X +XLOHV HW 3URYVYMAW HVVHQWLHOOHPHQW GH OHXU\
SUpSDUDWLRQ GDQV OH GRPDLQH GH OYDOLPHQWDW
JUDLVVHV j SOXVLHXUWDFRAOWPWXRQFBY SRBSDJH HYV
WUDLWHPHQW GHV HDX[ XVpHV

R $FFXPXODWLRQ GH JUDLVVH VXU OHV SDURLV GX ¢
R 'pWDFKHPHQW GHV JURV PRUFHDX[ GH JUDLVVH G}

RSpUDWLRQV SDU REVWUXFWLRQ GH OD WX\DXWH

OD SRPSH HOOH PrPH

JRUPDWLRQ GYpFXPH j OD VXUIDFH GHV EDVVLQV

2EVWUXFWLRQ GHV JULOODJHV

YRUPDWLRQ GH GpS{WV VXU OHV SDURLV GHV UpV}

'PWpULRUDWLRQ GH OD SHLQWXUH VXU OHV VXUID

HQ FRQWDFW

'pJDIJHPHQW GHV PDXYDLVH RGHXUV GpJDJpHV ORI

GpFRPSRVLWLRQ

O X000

Py
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&RQFHSWLRQ GH VWDWLRQ GYpSXUDWLRQ

R 'LPLOQXWLRQ GH OfHIILFDFLWp GX WUDLWHPHQW V
DFWLYpHV

&RQVWLWXDQWY ELRORJLTXHV

/ID FKDUJH LQIHFWLHXVH SUpVHQWH GDQV OHV HDX[ VH UpSI
EDFWpULHYVY OHV YLUXV OHV SDUDVLWHYV

x /IHV EDFWPWIKHRIgqQHYVY HW SRWHQW,OH/OWVRIP\W Q\WQHI\Y K R P
OHV K{WHV GH OfLQWHVWLQ GHV KRPPHV HW GH OTLQW}
UHVSRQVDEOHYV GTLQIHFWLRQV GLYHUVHYV
/IHV SULQFLSDX[ JHUPHV OHV FROLIRUPHV IpFDX[ OHV
IpPFDX[ OHV VWDSK\ORFKRAIXBDYURARQODLEUQRYWKLIHOOD
SVHXGRPRQDV

X /IHV YLMHWWYLUXV HQWpULTXHV VRQW H[FUpWpV HQ JUDQC
PDWLQUHV IpFDOHVY GHV VXMHWYVY KXPDLQV HW DQLPDXIJ L
DV\PSWRPDWLTXHV ,0V VH GLIIXVHQW IDFLOHPHQW GD!
PDWLqUHV IpFDOHV HW VRQW WUDQVPLVVLEOHV j G DXW

/H WUDLWHPHQW GHV HDX[ XVpHV TXL Q LQFOXW SDV XQ
UHODWLYHPHQW LQHIILFDFH ORUVTX LO V DJLW G pOLPL
WUDLWHPHQW SDU ERXH DFWLYpH TXL SHXW pOLPLQHU
GpVLQIHFWLRQ DX FKORR®YV jXO W UDQYH ROXHWA] BD SHXW L
FRQVLGPUDEOHPHQW OD FKDUJH YLUDOH VXUWRXW ORLU
VHFRQGDLUHV RX WIHOWV DALWHKW QHPBHXYHQW VH PXOWL
WLVVXV GH OHXU K{WH HW SDU FRQVpTXHQW GDQV O H
SOXVLHXUV PRLV GDQV O HDX GRXFH HW SHQGDQW GHYV
VDOpH ,0V VXUYLYHQW 8QXNVURRQ@HPHRSW jGDIDAW H WHPS
SUpPVHQFH GH VpGLPHQWY DX[TXHOV LOV V DGVRUEHQW
GHV WHPSpUDWXUHYV SOXV pOHYpHV HW XQH IRUWH DFW|
GXUpH GH VXUYLH GHV YLUXV HQWpPULTXHV

/IHV YLUXV HQWpULTXHV VRQW WUDQVPLYV SDU OD YRLH I
DpURVROV OHV YHFWHXUV SDVVLIV REMHWY LQDQLPpYV
SDWKRJgQH YLDEOH SHXYHQW WUDQVPHWWUH FHOXL FL
SHUVRQQHV VRQW DX GCpRRBWHIJ GG N HWFWHXVUPLVVLRQ Gt

X /HV SDUDMVWSDUDVLWHY UHWURXYpV GDQV OHV HDX[ XV
DSSDUWLHQQHQW j GHX[ JUDQGYV JURXSHV OHV KHOPLQ
/IHV WURLV SURWR]JRDLUHV j WUDQVPLVVLRQ K\GULTXH \

R (QWDP°ED KLVWRO\WLFD
R *LDUGLD LQWHVWLQDOLY IRUPH YpJpWDWLYHV RX W
R %DODQWLQLXP FROL
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&RQFHSWLRQ GH VWDWLRQ GYpSXUDWLRQ

JHV KHOPLQWKHY SDWKR QYD HW\VEGRRXW OHBGDRW O/HV HD X|
ERXHV SHXYHQW rWUH FODVVpVY HQ SULQFLSDOHV IDPL
R 1pPDWRGHYV
R &HVWRGHYV
R 7TUpPDWRGHYV
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&RQFHSWLRQ GH VWDWLRQ GYpSXUDWLRQ

l1RUPHV HW VWDQGDUGYV

$ILQ GH SUpVHUYHU OTRRYHUREGPHOWQWED®DEY HW OH 0

OT(QYLURQQHPHQW RQW S GpFLUHWY OXHOQBEWUW GRQY BWpVH
TXDOLWp GH OD PHU

/D GPFLVLRHQQ GpWHUPLQH OHV QRUPHG H3/HN DX UWD/RHWV U H \
UHMHWpPHY HQ PHU /HQWRLIPOIINDEH WiHMXRH GGHW HDX[ XVpHV |
/] 2UJDQLVDWLRQ ORQGLDOH GH 6DQWp 206 HW OH 3URJU
O (QYLURQQHPHQW 318( R@MW EIDD\DLG Hp HAHV ALDAXFIRULHV
FULWQUHY PLFURELRORJLTXHV 7DEOHDX

7TDEOHDX l1RUPHV OLEDQDLVHYVY GHV UHMHWY GHV HD.

7TDEOHDX &ODVVLILFDWLRQ GHV HDX[ GH EDLJQDGH VH

Chanel EIHifnawy 21| Page



&RQFHSWLRQ GH VWDWLRQ GTpSXUDWLRQ

&KDLQH GIpSXUDWLRQ
BULQFLSDOHYV )LOLqQUHV GH WUDLWHPHQW GHV HDX[ XVpHV Up\
TUDLWHPHQWY 3UpOLPLQDLUHYV

/IH SUpWUDLWHPHQW FRQVLVWH HQ WURLYV pWDSHV SULQFLS
OHV pOpPHQWYV TXL JrQHUDLHQW OHV SKDVHV VXLYDQWHYV
G pSXUDWLRQ QH VRQW SDWUIRIVDWVpPHRW QA X&ABSPHMO GBYH HV\
DXWUHV VRQW OH GHVVDEODJH HW OH GpJUDLVVDJH

‘pJULOODJH 3RPSDJH HW 7DPLVDJH

SULQFLSH GH GpJULOODJH

/IH GpJULOODJH SHUPHW G H[WUDLUH GH O HDX OHV JURV Gj
EUDQFKHVY OHV REMHWY DRpAWXDEBODDX HSW RRWHFWLRQ GHYV
POHFWURPPFDQLTXHV HWRMPEBEDXWDAHOEM W ERTQDGKWL VBHY PLVHYV
OD VWDWLRQ G BIXHD$QRWVL QUG IWWHY GH GpJULOOHXU

'PJULOOHXU FRXUEpP D
7DPLV DXWRQHWWR\DQW E F G
7TDPLV URWDWLI

Figure4 rDifférenttypesde dégrilleur



&RQFHSWLRQ GH VWDWLRQ GYpSXUDWLRQ

&ROFHSWLRQ

/ID SHUIRUPDQFH Gi1XQ ®RpXIULOWRIIUWWRODXHW VH FDUDFW
HVSDFHPHQW HQWUH EDUUHDX]|

/I MfpFDUWHPHQW GHV EDUUHIDX] GH PIORL1Y LGH B H WW LG HQH W
REMHWY DFFHSWpV SDU OD VWDWLRQ 2Q FKHUFKH DXVVL
EDUUHDX[ HW TXDQWLWp GHW VER HKHWI\ p PXYHDEWHGH OD JULO(

9RLFL XQH WDEOH GH YDOHXU W\SLTXH SRXU OD VpOHF
DXWRPDWLTXH

Modesde nettoyage
Parameétres unités Manuel Automatique

Taillede laBarre

Largeumou épaisseur mm %5 5045

Profondeur mm 25838 2568
Enterfer mm 2560 1575
Pented'inclinaison ° 3045 080
Vitesse

Maximal m/s 0.30.6 0.61.0

Minimal m/s 0.30.5
Pertesde chargesacceptables mm 150 150600

Figure5 rValeufTypiquepour sélectiond'un dégrilleur*

Figure6 rl'écoulement'eau uséea traversle dégrilleur’

/D ILIXUH QRXV SHUPHWQGH GPodBRODOMH IR Q@ G HWIHOLQRXOOL OD -
GDQV OH GpJULOOHXU

! Source TCHOBANOGLOUS.BURTON.F.ISTENSEL.H.2004;In wastewaterengineeringreatment and
reuse;METCALEEDDYInc.;the McGrawrHilEds. gditioninternational,316 p.

2 SourcellIN.D.L2007;In water and wastewatercalculationamanual;C.C.LEEdsthe McGrawrHill New
York;582p.
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&RQFHSWLRQ GH VWDWLRQ GYpSXUDWLRQ

7HO TXH
K OD SURIRQGHXU DYDO GYHDX P
K OD SURIRQGHXU DPDQW GYHDX P
K OD SHUWH GH FKDUJH P
9 9LWHVVH j WUDYHUV OH GpJULOOHXU P V
1 YLWHVVH HV\DDPDY®IQEH EpFDQOOHXU P V
J &RQVWDQWH JUDYLWDWLRQQHOOH P V3
& &RHIILFLHQW GH GpFKDUJH GRQW OD YDOHXU W\SLT
SURSUH SRXU GpJULOOHXU ERXFKH

/ID SHUWH SHXW rWUH FDOFXOp DXVVL D OfDLGH GH IRUPXO'

'RQW OHV SDUDPgQWUHV VRQW LGHQWLILHY GDQV OD ILJXUH

Figure? rCoefficiente perte de chargede grille

Chanel EIHifnawy 24| Page



&RQFHSWLRQ GH VWDWLRQ GYpSXUDWLRQ

$SSOLFDWLRQ

(WDSH &DOFXORQV O HQWUHIHU HW OHV GLPHQVLRQV GH
D OfDLU WRWDO GITHVSDFHPHQW j WUDYHUV OD JULOOH

7
&A>EP @A LKEJPI%BAILO OA?
# k

.
Tfo,

# If%;?‘i_ rasau |
E OD ODUJHXU WRWDOH GH OfHQWUHIHU j WUDYHUV OD JU

Z $ K
z Pd P
z P

F OfHVSDFHPHQW HQWUH EDUUHDX[ HVW (V PP

G OH QRPEUH GYHVSDFHPHQW Q
1 Z (V
1
1 EDUV
2Q FKRLVLW OHV EDUV WHOV TXH OD ODUJHXU HVW PP
H /D ODUJHXU GX FDQDO
: [
: P
| /D KDXWHXU GH GpJULOOHXU
+ K VLQ 2
+
+ P
6RLW OD SURIR@HRWY GH WDRQDOIHV D P

J &DOFXORQV PDLQWHQDQW OD YLWHVVH j WUDYHUV OH G
$ [t $D [ 9
$D VRUIDFH HQWUH OHV EDUUH
9 PV
3RXU XQH GpJULOOHXU DXWRPDWLTXH OD YDOHXU GH YL
K /YHIILFDFLWp GH GpJULOOHXU
(& Z : |
(& [
(&
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&RQFHSWLRQ GH VWDWLRQ GYpSXUDWLRQ

(WDSH &DOFXORQV OHV SHUWHYV GH FKDUJH j WUDYHUYV Ol

s ra{ F r&ax )
= F———7—G L rarv{v I1v{av Il
ray tU {asz

(WDSH &DOFXORQV OHV SHUWWGIN GHIBKOOBKXY DY OH F
ERXFKH

D—Li Sa{e{F r(?iGXLraut l1ut{ II
rax tU {asz { {

2Q UHPDUTXH TXH OD YLWGXVH YHQQGHGHW[ ORLSHUWH VHU
LPSRUWDQWH

(WDSH &DOFXORQV OD YROXPH GH UpVLGX

3RXU OHV HDX[ UpVLGXDLU WY WGEDLQHWHDXWROXPHSGHPp H
KDELWDQW HW SDU DQ YDULH HQ IRQFWLRQ GH OfpFDUWHPH

. aswr
swr :Z f. L@U—XV\%[Jturrr

'J trsw 8+

o7 L.
T W L ra—azzf T1% " "<Z2F%—

swr 7 fe éﬁ")ib uvwrr o7

'J trtw 8k L —UXW L r&ﬁ¥f"Ti%ﬁ<ZZi—ﬂ
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&RQFHSWLRQ GH VWDWLRQ GYpSXUDWLRQ

6POHFWLRQ

(Q VH UplpuDQW DX FDWDORJXH GH
FRQVWUXFWHXUS RCOX  AFHORDLLMULHY

OH GpJULOOHXU OH SOXV SURFKH D QRWUH
FDOFXOH RQ FKRLVLUD OH VpULH © (&

& % * GRQW OHV FDUDFWpPULVWLTXHV VRQW OHV
VXLYDQW

'PELWGH i P K
(QWUHIHU GH PP j PP
+DXWHXU GHGHULOPH PP

3RXU QRWUH DSSOLFDWLRQ OHV FULWQUHV
FKRLVLV VRQW

'PELW a P K
(QWUHIHU PP
+DXWHXU GH JWIPOOH
3XLVVDQFH GH ORWHXU

2Q FKRLVLW GHX[ GpJULOOHXU DXWRPDWLTXH
GpJULOOHXU GH VHUYLFHFRX UXVQ HH @ X0 SROXUDBW DYRLL
PDQXHOOH

/H FDQDO RX VH WURXYH D@V G U HOFDHSOE GHR L.GWH R PWHQL U
SRXU XQ GXUpH GH  KHXU

3RXU OH FDWDORJXHV YRLUH DQQH[H ,,

8 EAUCLAIREoNcoitet réalisedeséquipementspour le prétraitementdeseauxuséeset pluvialespour leseffluentsurbains,industriels
et agricolesCoordonnéed RuedesAcaciaZALeCrélin44410 SAINTLYPHARBranceTél+33(0)2401769 15
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&RQFHSWLRQ GH VWDWLRQ GYpSXUDWLRQ

3RVWH GH UHOHYDJH

$SUqgV OH GpJULOODJH OYHDX HVW GLULJpH YHUV XQ SRV
VXEPHUVLEOH TXL UHOgqYH OYHDX YHUV OH WDPLV URWDWLI
/ID VPOHFWLRQ GHV SRPSHV GRLW UHVSHFWHU FHUWDLQHV U
/IH QRPEUH GH GpPDUUDJH SDU KHXU QH GRLW GpSDVVpt
FKDTXH PLQXWH SRXU pYLWHU OH VXUFKDXIIHPHQW GX
/ID FDSDFLWp GH SRVW GRLW SHUPHWWUH j OD SRPSH GF

/IH YROXPH XWLOH GH OD FXYH GRLW rWUH DVVH] JUDQG
PRWHXU G€ DX GpPDUUDJH H[FHVVLI HW DVVH] SHWLW SR
VWDJQHU HW GH SXHU 7\SLTXHPHQW OHV SRPSHV VXEPHU
IRLVY SDU KHXU

/IH WHPSV WRWDO GT1XQ F\FOH QH GRLW SDV GpSDVVHU
SRPSHV FKRLVLV RQ OH PrPH GpELW TXH OH GpELW MRX
YROXPH GH VWRFNDJH HVW FDOFXOHU SDU OD IRUPXOH VX

m»

8Q
8
GDQV ODTXHOOH
9X 9ROXPH XWLOH GH OD FXYH P
7 7THPSVY 7TRWDOH G XQ F\FOH PLQ
4 '"HELW -RXQDOLHW@®D[LPDO P

Figure8 rSchémade postde relevage
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&RQFHSWLRQ GH VWDWLRQ GYpSXUDWLRQ

$SSOLFDWLRQ

(WDSH &DOFXOH GX WX\DX GH UHIRXOHPHQW

No. Désignation Formule Calcule Résultat
Débit
d'effluent Donnes Initiale = r = 111 |I/s
vitessede g smis <v<amis = 15 - 15 mis
refoulement
Diameterde
tuyaude Dr= (4Q/V* ¢1000)"0.5 = (4*111/1.5*3.14*1000)*0.5 = 0.3 m

reffoulement

/IH WX\DX GH UHIRXOHPHQW GH FKDTXH SRPSH VHUD GH Gl
G pFRXOHPHQW HVW PV OD PDWLgUH GX WX\DXWHULH HV

(WDSH 'LPHQVLRQQHPHQW GH OD FXYH
&RQVLGpURQV OH GpELW GH OD SRPSH HVW pJDOH DX GpELW

HW XQH SRPSH GH VHFRXUV OD SRPSH GpPDUUH IRLV SDU
OD SRPSH GH VHFRXUV RQ D F\FOHV SDU KHXU

No. Désignation Formule Calcule Résultat
0 Nombre de 4 No.
pompes - - - - =
1 No.de cycle par
Heur Parhypothése r = 8 cycle
2 Débitd'effluent  DonnesInitiale r = 397 méd/hr
3 Tempsd'un
Cycle T= 60/No.de cycle = 60/8 = 7.5 min
4 Volume utile Vu= TQ/4 = (7.5*6.61)/4 = 124 m?
5 Donnes Initiale = 516.15 masl
6 Donnes Initiale = 520.9 masl
_ ((0.744*Q(GPM)) _ 174870 540 0 =
7 Dp= A0.5)*0.025 = ((0.744*1748)"0.5)*0.02t = 09 m
8 Longueurde No.de
cuve L= pompe*2*Dp = 2*4*0.9 = 7.2 m
9 Largeur decuve I= 0.75Dp+4Dp = 0.75*0.9+4*0.9 = 43 m
10 L'airde cuve A= Lxl = 6.25*3.5 = 30.887 m2
11 L'hauteur utile Hu= VUu/A = 12.4/21.875 = 0.4013 m
12 On utilisd'hauteur utile pour déterminete niveaude flotteur decommandeC'est ladistance qui
séparele flotteurde démarragede celled'arrét.
13 Niveautrestlevé NTE= Vu0.1lm = 516.150.1 = 516.05 masl
14 Ceniveaua pourbut de signaleavecalarmel'atteint de niveau maximalet dansce casusles
pompesde servicessonen marche.
Niveau de
15 démarrage de NDP3= NTED.15 = 516.050.15 = 515.9 masl
3emepompe
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&RQFHSWLRQ GH VWDWLRQ GYpSXUDWLRQ

Niveau de

16 démarrage de NDP2= NDP30.15 = 515.90.15 = 515.75 masl
2emepompe
Niveau de

17 démarrage de NDP1= NDP20.15 = 515.750.15 = 515.6 masl
lerpompe

1g Niveaudaret - os NpPaHU = 515.90.566 = 5155 masl
de 3emepompe

19 Niveaudaret oo Nppotu = 515.750.566 = 515.35 masl
de 2emepompe

g0 Niveaudamet y,pi_ NppiHy = 515.60.566 = 5151 masl
de lerpompe

21 Niveau Basse NB= NAP10.2 = 514.770.2 = 5149 masl
Niveau minimal

23 de Submerssion S= (D+(0.574*Q)/  _ (12(in)+0.574x1748 _ 09 m
d'entee dela D71.5)*0.025 (GPM)/1271.5)*0.025) '
pompe

g4 Profondeurtotal . 4. o GNB) = 0.1+0.9+(520.614.6) = 7 m
de lacuve

25 Dimensiondda =LxIxHt=7.2nx4.3nx6.9m
cuve

26 Volumetotale de Vt= LxIxHt = 7.2m x4.3nx7m = 216.3 m3

Figure9 rDifférentniveaude cuve
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&RQFHSWLRQ GH VWDWLRQ GYpSXUDWLRQ

(WDSH &DOFXOH GH +DXWHXU PDQRPpPpWULTXH

/ID +07 HVW OD SUHVVLRQ WRWDOH TXH GRLW IRXUQLU XQH S
PQWUHV GH FRORQQH GYfHDX HQ EDUV RX HQ NJ FPd /D KDX'
FDOFXOpH VXLYDQW O pTXDWLRQ VXLYDQW

+ 07 +D +U - [

7HO TXH
+D SRXU KDXWHXU G DVSLUDWLRQ FRUUHVSRQG j OD K|
O D[H GH OD SRPSH 'DQV OH FDV G XQH SRPSH LPPHUJp

+U SRXU KDXWHXU GH UHIRXOHPHQW FRUUHVSRQG j OD
HW OH SRLQW OH SOXV KDXW GH UHIRXOHPHQW

- LO V DJLW GHV SHUWHVY GH FKDUJHV PR\HQQHV GDQV
GH OD VHFWLRQ HWD®H® @IV QR WWKQ HSGH \WH P ELY FKDUJHYV
pJDOHPHQW IRQFWLRQ GX QRPEUH HW GX W\SH GH UDFF
SUpPVHQWY OH ORQJ GH OD FDQDOLVDWLRQ RQ OHV DS
FKDUJH VLQJXOLQUHV -

RQ SUHQG XQ IDFWHXU GH VpEXULWp

Figurel0 Schémeaexplicativede Hauteurmanomeétrique
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&RQFHSWLRQ GH VWDWLRQ GYpSXUDWLRQ

D FDOFXOH GH +DXWHXU GH UHIRXOHPHQW

No. Désignation Formule Calcule Résultat
point le plushaut PPHR= Donnes initiale = 522.85 = 522.85 masl
de refoulement
NiveauBasse NB= deja calculee = 5149 = 514.9 masl
Hauteur
D'aspiration Ha= 0 =0 = 0 mCE
Hauteur de
refoulement Hr= PPHRNB = 552.9514.9 = 7.95 mCE

+U P&(

E &DOFXOH GH SHUWH GH FKDUJH VLQJXOLHU

-V W 9
7THO TXH
-V 3HUWH GH FKDUJH VLQJXOLHU
W &RHIILFLHQW GH SHUWH GH FKDUJH WRWDO
9 9LWHVVH GH UHIRXOHPHQW P V
J &RQVWDQWH JUDYLWDWLRQQHOOH P Vo
Raccordsetvannes Quantité K Ktotale
90° Coude 3.00 0.50 1.50
Vanne gpassage
direct 1.00 0.20 0.20
Clapet 1.00 2.00 2.00
= 3.70

3HUWH GH FKD
VLQJIJXOLHU

Js=(3.7*1.5"2)/(2*9.81)=

F &DOFXOH GH SHUWH GH FKDUJH OLQpDLUH

D 1RPEUH GH 5H\QROGV

£ L—
S

GDQV ODTXHOOH

9HVW OD YLWHVVH PR\HQQH GX

VHFRQGH

IOXLGH GDQV OD VHFWLRC

' OH GLDPqQWUH LQWPpPULHXU GX WXEH HQ PqQWUHYV
#0D YLVFRVLWp FLQPPDWLTXH GX IOXLGH HQ PqgWUHV FDUUp
(Q UpJLPH ODHAINVAWLQHULHXU j
HQ UpJLPH WHHYEWXUKOMWILHXU |

Chanel EIHifnawy
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&RQFHSWLRQ GH VWDWLRQ GYpSXUDWLRQ

/IRUVBXHVW YRLVLQ GH OH UpJLPH HVW LQVWDEOH HW
WXUEXOHQW

$ UHPDUTXHU TXTHQ SUDWLTXH OH UpJLPH ODPLQDLUH VH O
wuqV IDLEOHV WXEHV GH WUqV SHWLW GLDPgWUH YLVFRVL

T Lvx{attsadyv P tvrr :6QN>QH=JPA;
E )RUPXOH GH :,//,$06 HW +$=(1

&THVW OD SOXV XVLWpH GHV IRUPXOHV HPSLULTXHV WRX
QRWDPPHQW DX[ 8 6 $ HW BXDDSHR@ VI ISSWWPPEHHQ IRQFW
FRHIILFLHQW &ZK YDULDEORR @B ®RWHYHHGWL D\PXJUMIRIX@H VHO
VXUIDFH LQWPpPULHXUH

5a<96
ZL >xéz—§h-4{£ 5459
'DQV ODTXHOOH

& ZK &RHIILFLHQW GH UXJRVLWp &ZK DFLHU
/ /IRQIJXHXU GH WX\DX GH UHIRXOHPHQW P

o 4<96
- .. S, LEHG R
ZLya{wH&aﬁp | TaWS T L raryt e

*a/la6L>>Eya{wEravtvy Eraryt?TséatL sradsu N sr |

(WDSH 6pOHFWLRQ GH OD SRPSH
6RLW OD SRPSH 3; &+$1R (/K + P 3DEVRUEPp N:
SHQGHPHQW +\GUDXOLTXHDO OH BRIWWHEKKU H\WW&

3 .. BHQGHPHQW GH,PRWHXRLUH $QQH[H ,,,
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&RQFHSWLRQ GH VWDWLRQ GTpSXUDWLRQ

7DPLVDJH

/IH WDPLVDJH SHUPHW XQ SUpWUDLWHPHQW HQFRUH SOXYV
ILEUHXVHYV FKHYHXQIBDpAHIRARQWEN KWWYV SOXV ILQV

$SUQV OHXU OHUQYIHEXO®WY VRQW WDPLVpV SDU XQH JULOO
JHV UHIXV GH WDPLVDJH VRQW GpYHUVpV DXWRPDWLTXHPHC
YLV

Figurell iUnedegrilleurfine

Oncalculele perte de chargeen utilisant la formule suivant:

D £ "
tc@/)A
Danslaquelle:
K OD SHUWH GH FKDUJH P
1 YLWHVVH HVWLPp GDQV OH FDQDO DYDO GH GpJULO(
J &RQVWDQWH JUDYLWDWLRQQHOOH P Vo
& &RHIILFLHQW GHYBDPHKDUWKNSEG RN HO/DNV &0 SRXU Gy
SURSUH SRXU GpJULOOHXU ERXFKH
D eraﬁ L ra | N
~ I— raru \Y
tT{azsae y

uyv 11O xrrll:R=HAQN =??ALP=>HA,;



&RQFHSWLRQ GH VWDWLRQ GYpSXUDWLRQ

BPOHFWLRQ

(Q VH UplpUDQW DX FDWDORJXHS®MN UF R KRR UWMDUF W H XAp J(WDLO

SOXV SURFKH D QRWUH FDOFXOH RQ FKRLVLUD OH VpUL
FDUDFWpULVWLTXHYVY VRQW OHV VXLYDQW

'PELWGH | P K
(QWUHIHU GH —Pj PP
'LDPqQWUH PP

IDUJHXU GH — P j PP

3RXU QRWUH DSSOLFDWLRQ OHV FULWqUHV FKRLVLV VRQW

Figurel2 Tablede sélectionde tamis

2Q FKRLVLW GHX[ GpJULOQMHXO CCHXWR 68 B YWHHT B KIMFRHED HIS X U
VHERXUYV

3RXU OH FDWDORJXHV YRLUH DQQH[H ,9

4 EAUCLAIREoNcoitet réalisedeséquipementspour le prétraitementdeseauxuséeset pluvialespour leseffluentsurbains,industriels
et agricolesCoordonnéed RuedesAcaciaZALeCrélin44410 SAINTLYPHARBranceTél+33(0)2401769 15
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&RQFHSWLRQ GH VWDWLRQ GTpSXUDWLRQ

/IH GHVVDEODJH HW OH GpJUDLVVDJH

SULOFLSH

/H EXW GX GHVVDEODJHPBIWWqGHYORLO RQHDQOHXNHY ORXU
GpFDQWHQW IDFLOHPHQW GHV HDX[ XVpHV DILQ GH SUp"
PPpFDQLTXH RX XQH VpGLPBOWDWLRQVGHQ VD OB UEVM X[ |
VpSDUDWHXU GH VDEOH HVW RULHQWpP GH PDQLQUH j IDLUH ¢
JDUGHU OHV PDWQQUHWHRUHOQ QLMKXIHQVLRQ 'DQV OH FDV GX
HIITHW HVW FUpp SDU XQH DpUDWLRQ j JURVVHV EXOOHV GYD

3DUIRLY OH GHVVDEODJH HW OH GpJUDLVVDJH VRQW FRPE
IORWWHUD j OD VXUIDFH

/H VDEOH HVW HQOHYp FRQWLQXHOOHPHQW j PR\HQ GH UI
SPULRGLTXHPHQW HQ SHOOHWDQW OH VDEOH PDQXHOOHPHC
GH VXUIDFH

8QH LQVWDOODWLRQ GH VDEOH H V& XO M DELSR VD FAHQ @ HKQ F
ODYDJH GX VDEOH UpGXLWRGHXYUNQMPXME® H\D B DOHY B DWHW L H C

Figurel3 Bacde dessablageet dégrillagecombinées

/ID YLWHVVH G pFRXOHPHQW TXL SHUPHW OD VpSDUDWLRQ (

PV 7\SLTXHPHQW OH GpELW G DLU QpFHVVDLUH HVW GF
SRXU IDFLOLWHU OH GpJUDNMDWOMDPD/NVXYWLMHAMVEHHW B Q X YGIRIL \
HW PV OH WHPSV GH VpMRXU K\GUDXOLTXH VXU OH GpE



&RQFHSWLRQ GH VWDWLRQ GYpSXUDWLRQ

$SSOLFDWLRQ

/IH GpELW PD[LPDO j WUDLWHU SDU OIK VMRXW LR@PE Np\8 R Q U WOL
K\SRWKqVHV GH FDOFXO VXLYDQWHYV

8Q WHPSV GH VpMRXU K\GUDXOLTXH VXU OH GpELW GH SRLQ

/IHV GHX[ RSpUDWLRQV VRQW UpDOLVpPHY VLPXOWDQpPPHQW
UHFWDQJXODLUH

(WDSH &DOFXORQY OH YROXPH GH EDVVLQ
8KHQIA L u{yU:w xr/Luul

(WDSH &DOFXORQV OHV GLPHQVLRQV GH EDVVLQ

6 XSSRVRQV OD ODUJHXU HVW GH P RQ FRQVLGgqUH OH
7\SLTXHPHQW GH D

TCtetf—" L tSsaw L u e

Yot —" L T Z—ef: T et i — 87 [t —";

uu
‘-%oﬂ;—’t’—élzuL waw -

'RQF OH EDVVLQ HVW P[ P[ P HQ HW RQ ODLVVH XQ F

(WDSH &DOFXORQV OD TXDQWLWp GIDLU QpFHVVDLUH

2Q VXSSRVH OH GpELW GYDLU QpFHVVDLUH HVW OV P

7t ttMfert——fZLvaxOwaw L twau Z o
(WDSH &DOFXORQV TXDQWLWp UpFXSpUp GHV ERXHYV

2Q FRQVLGQgQUH OD TXDQWLWp GH ERXH HVW O 3( - HW «
3( -

‘Z—et tf ,—t LrarswUturrrOUOtv U TFfarrsL zatz -

turrr
feed: TH% %o”f<--¢—I§—r|LréF$>lUJItv Lwwat «%o

Chanel EIHifnawy 37| Page



&RQFHSWLRQ GH VWDWLRQ GYpSXUDWLRQ

BPOHFWLRQ

6RLW OB;SRPSH9257(; 4 P K + P 3DEVRUEH N
SHQGHPHQW +\GUDXOLTXH OH PRWHXU HVW  3KDVH
3 . 5HQGHPHQW GH PRWHXU ., $ YRLUH $QQHJ[ 9
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&RQFHSWLRQ GH VWDWLRQ GYpSXUDWLRQ

7TUDLWHPHQWY 3ULPDLUH

6L OHV SUpWUDLWHPHQWY YLVHQW j O pOLPLQDWLRQ GHV PI
PLQPUDOHV TX RQ SHXW UpFXSpUHU SDU VXUQDJH OH WU
PRLWLpPp GHV PDWLQUHV WRHVXE®SHUAL R OXH\ VFRRYWRQ QpJOL
LQVXIILVDQWH SRXU JDUD QPUDUW HXD QIXDOUMP GG IDHMH SIS E
SURFpPGpPV SK\WLTXHV RX FKLPLTXHV

JRUVTXTXQ HITOXHQW FRQ®RHWWS B\H VWURI[ LTOWHWYR G RLQHG D QV
ELRORJLTXH FDU LO HQ GpWUXLUDLW OHV PLFUR RUJDQLVPH
/D SOXSDUW GHV HIIOXHOQWMUWL H HNKH WipVX IS DHWO QIQG & X VW U |
FRQWLHQQHQW GHV WR[L TDXHNWH AMQNVR G\WD UON IRFEAMVOHWM UG T/HY W |
VRQW DGDSWpV j OD QDWXUH GH FKDTXH VXEVWDQFH WRI[LT.
3DU OYDMRXW GH UpDFWLIV FRDIJXODQWY HW GH SRO\pOHF\
TXL IDYRULVH OD IORFXODWLRQ /HV SUpPFLSLWpV VRQW UH
ERXHV

/ID QHXWUDOLVDWLRQ

'H QRPEUHX[ UHMHWYV H@®GX VGHIL HFOW IERUHWL D@EDOLQHV F
QPFHVVLWHQW XQH QHXWXOQ QLPWIHDXRG@ DNINIXQWW XN B WQGRXQ B
G HDX RX DYDQW XQ WUDLWHPHQW XOWpPULHXU FKLPLTXH RX

/D QOHXWUDOLVDWLRQ RX PLVH DX S+

/D SUHPLqQUH RSPpUDWLRQ HDILMAHPXCHVDXKERIXAR/ FXK XL WXH H V'
S+ /D QHXWUDOLVDWLRQ HVW LPSRUWDQWH FDU

XQ S+ VWRSSH OH GpYHORSSHPHQW GH OD PLFURIDXQH
XQ S+ ! SURYRTXH OD GpVDJUpJDWLRQ GH O pSLGHUPH G
OH S+ MRXH XQ U{OH LRS\RU\EDBWpGIDHQQ W DWXWLYOD GLVS
SUPFLSLWDWLRQ GHVY FROORWGHYV

/D QHXWUDOLVDWLRQ GHWOSHIUOXW QAW Y DWUIDR@ BH VRXBH GH
VXOIXULTXH RX G DFLGH FKORUK\GULTXH &HV SURGXLWYV
DFFHSWDEOH

SULQOFLSH GH OD QHXWUDOLVDWLRQ

/D QHXWUDOLVDWLRQ|GJBPHHIHUXWRW SR G\DLW WFHLGLILFDWLR
DOFDOLQLVDWLRQ j XQH YDOHXU IL[pH HQ IRQFWLRQ GHV E}
O HITOXHQW OD YDOHXU GX S+ SHXW VHQVLEOHPHQW YDULH!
$YDQW UHMHW GDQV OH PLOLHX QDWXUHO OH S+ GRLW rwu
JRUV GX SDVVDJH GH O HDX GDQV OHV FDQDOLVDWLRQV OH
O pTXLOLEUH FDOFR FDUEHRWY LPIDXMp 8RBEX[ FIRRWPIH ULOD FRUUR
FRQWUH O HQWDUWUDJH FDOFDLUH

JRUVTXH OD QHXWUDOLVDWLRQ HVW XWLOLVpH HQ SUpWUDL
OH WUDLWHPHQW SRVWpULHXU TXL LPSRVH OH S+
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&RQFHSWLRQ GH VWDWLRQ GYpSXUDWLRQ

X3RXU O RI\GDWLRQ SDU 1D&02 GHV F\DQXUHV OLEUHV S-
X3RXU OD SUpFLSLWDWLRQ j OD FKDX[ GHV SKRVSKDWHYV

Xx3RXU OD SUpFLSLWDWLRQ GHV PpWDX]| S+
Xx3RXU OD FRDXODDWLIRRQAX®RHAU ,,, S+!
X3RXU OD UpGXFWLRQ GX FKURPH ,9 HQ FKURPH ,,, SDU OH

2Q UHPDUTXH j WUDYHUWW RKW HMVQM[ HTXSHOEBM 6H YDULH pQ
HIITHW SRXU IDYRULVHU FHUWDLQHY UpDFWLRQV FKLPLTXHV
GH G R[\GRUpPGXFWLRQ WUOX® VI |RFLOHVGHIVEYRWN TXL GRL
SUPGRPLQHQW HQ VROXWLRQ

SURFpGpY GH OHXWUDOLVDWLRQ

JHV HDX[ XVpHV SHXYHQW FRQWHQLU GHV DFLGHV RX ED
IDFLOHPHQW GDQV O HDXSOH ®PpODDYH Y WE GHV DOFDOLQ
WHUUHX[ SRXU OHV DFLGEMYV DYHD G HY VD ALG HWSKRKXU OHV Q
&HUWDLQHV HDX[ XVpHVY FRQWLHQQHQW GHV DFLGHV RX EDV
GLIILFLOHPHQWS D QWL HDKY HDX[ XVpHV VRQW FRQVWLWXp
RX EDVHV IDLEOHV &22+

&RDIXODWLRQ )ORFXODWLRQ

LOWURGXFWLRQ

/ID WXUELGLWp HQYHOBDKRXRAWUSEKNVQPRHVS B5DUH PGHHMVSBR WLFXO
SHWLWHV GLWHV SDUW ILFXOHYW FRXOLOBWSEDOEIW WHWWSFDUMQ
O HDX GXUDQW GH WUqV ORQJXHV SpULRGHV SHXYHQW Pr
DLOOHXUV GX IDLW GH OHXU JUDQGH VWDELOLWp HOOHV Q
DXWUHYV

3RXU pOLPLQHU FHV SDUWIUWFRKBOHI)P VRGHDFRBEBERRDWIDXQ HW G
/ID FRDIJXODWLRQ D SRXU EXW SULQFLSDO GH GpVWDELOLVF
GLUH GH IDFLOLWHU OHXU DJJORPpUDWLRQ (Q SUDWLTXH I
HW OD GLVSHUVLRQ GH SUROGWILWY PKERXTUXBEXW/BHAORKFRULV
PpODQJH OHQW OHV FRQWDFWV HQWUH OHV SDUWLFXOHYV -
SRXU IRUPHU XQ IORF TX RQ SRXUUD IDFLOHPHQW pOLPLQHL
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&RQFHSWLRQ GH VWDWLRQ GYpSXUDWLRQ

4XHOTXHY RUGUHY GH JUDQGHXUYV

Ob WDLOOH GH FHV VL SHWLWHYV SDUWLFXOHYV GLWHV FROOI

‘'LDPqWUH GHV SDUWLFXOHV PLFYRPqWHPRSOH (WDW
(WDW GLYVRXV

Oxydeset

hydroxydes

] (WDW FROORwWArDiIe

Huileset graisses
Bactéries

Limon
ables
ollen

| 6ROLGHV
' GpFDQWEEOHi

OH WHPSV PLV SDU FHVY SDUWLFXOHV SRXU FKXWHU QDWXUH

Tempsde
Type Diameétre departicule(um) décantation
Gravier 10000 1ls
Sables
Grossiers 1000 10 s
Sabledins 100 2min
Argile 10 2h
Bactéries 1 8j
Colloides 0.1 a0.001 2a 200ans

SULQFLSH GH FRDJXODWLRQ

/JHV SDUWLFXOHV HQ VXVSHQVLRQ GDQV XQH HDX GH VXUIDF
OD GLVVROXWLRQ GH VXENVWDRPORHASRPLQYIUD®D BW PWWLHUH RU
DSSRUW QDWXUHO V DMRXWWQWXBW VLQIEXVEV P LROWWREFDJUL
JpQpUDO OD WXUELGLWF XHYNW FDK VDWW 8 PUHGIHYREIDDQLTXH L
FRXOHXU HVW LPSXWDEOH DX[ SDUWLFXOHV GH PDWLQqUH RU

6BWUXFWXUH GHVY FROORWGHYV

'‘DQV XQH HDX GH VXUIDFH OHV FROORWGHV SRUWHQW GHV
&HV FKDUJHV QpJDWLYHM\DWg MRHOXW IORHY GBQV SRAVOLXW &HX]|
PWURLWHPHQW FROOpPV DXFRKRIO@IRMGRIXHGH | BTUFEH Q WXO D WRV L U
GHV DQLRQV DFFRPSDJQpVHY XOQOMW LRIOB/O HFTHDWWIDNBR XFKH C
*28< ,0\ D GRQF IRUPDWLRQ G XQH GRXEOH FRXFKH LRQLTX
SDUWLFXOH ORUV GH FHV GpSODFHPHQWY O DXWUH VH GpS
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&RQFHSWLRQ GH VWDWLRQ GYpSXUDWLRQ

FHUWDLQ UHWDUG

/HV WUDLWHPHQWY GH O HDX & &DUGRW (G (OOLSVHV

,O H[LVWH HQWUH FHV GHX[ FRXFKHV XQ SRWHQWLHO pOHFW
IRQFWLRQ GH OD GLVWDQFH SDU UDSSRUW j OD VXUIDFH GX
'DQV OD FRXFKH OLpH OH SRWHQWLHO GH 1(5167 GpFURVW ¢
FRQVWLWXWLIV VRQW HPSLOpV XQLIRUPpPHQW (Q UHYDQFK
SRWHQWLHO pOHFWUR\QRMWQTFpDY.DHL HVEBIQRD GRAQUMHp TXH O]
LRQLTXH UpVXOWH G XQ PpODQJH DOpDWRLUH GH FDWLRQV |
/D YDOHXU GX SRWHQWLHO j OD VXUIDFH GH OD FRXFKH GH
FROORWGHY pWDQW FKDUJ®VHYpA DU DMRH Q'\NQ ¥ HO S R WHHDQX\V IOH
YDOHXU YDULH GH i GPISRMAHO/UWWOFXWBVQpPpJIJDWLI VH Ut
IRUWHPHQW & HVW SRXUTXRL OHV FROORWGHV VRQW WUQqV

6WUDWPJIJLHY WKPpRULTXHPHQW SRVVLEOHYV

3RXU DQQXOHU OH SRWHQWLHO ]JrWD RQ SHXW

DMXVWHU OH S+ SRXU DWWHLQGUH OH SRLQW GH FKDUJ
DXJPHQWHU OD VDOLQLWp SRXU FRPSULPHU OD FRXFKH
QHXWUDOLVHU OD FKDUJH GH VXUIDFH SDU GHV FDWLRQ
SLpJHU OHV FROORwWGHY GDQV GHV SUpFLSLWpV
DGVRUEHU OHV FROORWGHYVY VXU GHV SRO\PqUHV FKDUJp

X X X X X

9XHV OHV TXDQWLWpV j WUDLWHU OHV GHX[ SUHPLqUHV SR\
QLYHDX LQGXVWULHO /D & RBISFOUDW GRIQFBRVLIPRXHV BIDY DOHQ
PHLOOHXUH VROXWLRQ

SPDEWLIV XWLOLVpV

JHV SULQFLSDX[ FRDJXODQWYV XWLOLVpV SRXU GpVWDELOLV}
VRQW
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&RQFHSWLRQ GH VWDWLRQ GYpSXUDWLRQ

OH VXOIDWH G BDXPLRLXP $0O

O DOXPLQDWH GH VRGLXP 1D$02
OH FKORUXUH IH'®RULTXH )H&O
OH VXOIDWHAEHUULA XH )H

OH VXOIDWH IHURHX[ )H62

X X X X X

/ HIILFDFLWp GH FHV FRDJXODQWY HVW GLUHFWHPHQW OLpH
XQ LRQ GLYDOHQW HVW LICF IMKH FXVj X Q VRUNYD@DXNQWI MXVTX |
HIILFDFH TX XQ PRQRYDOHQW /HV GRVHV GH FRDJXODQW j F
G XQ IDFWHXU

2Q D ORQJWHPSV SHQVp TXH OHWW HEXL QLYW DDOQWDGH @ W R
IRUFH GH UpSXOVLRQ HQWUH OHV SDUWLFXOHV FROORWGDO
VDLW PDLQWHQDQW TXH OHV PpFDQLVPHV TXL HQWUHQW HQ
SURGXLWV G K\GURO\VH GHNUHYRYW ®HK FROLUXP BIQWEHS O XV
OHV LRQV HX[ PrPHV

/D PLVH HQ VROXWLR QUR X@HFRQ XX QW UV EHIp 3UHQRQV O H
VXOIDWH G DOXPLQLXP

/| pPWDSHHVW XQH SKDVH G K\GURO\VH 'HV LQWHUPpPGLDLUHYV
,OV VRQW WUQqV HIILFDFHW SRXNUFRODWIMWME G 60 0 PUEKDE O H
IRUPH FRDJXODQWH TXL GpVWDELOLVH OHV SDUWLFXOHV FK
/ pWDSBHUPHW OD IRUPDWLRQ &XNVBWHFUBSDAW LR QOGRPEHQG G
O DJLWDWLRQ GX PLOLHX &H SUpPFLSLWp HVW O pOpPHQW TX
GpVWDELOLVpY F HVW OD IRUPH IORFXODQW

SULQFLSH GH IORFXODWLRQ

$SUQqV DYRLU pWp GpVWDELOLVpHV OHV SDUWLFXOHV FRO
ORUVTX HOOHV HQWUHQW HQ FRQWDFW OHV XQHV DYHF O
SDUWLFXOHV GpSHQG GHDOW VS HRE GELOLMWpLEBNLWRQGH FH'
IORFXODWLRQ D MXVWHPHQWDSRNXNBEDXWO GWPX TPH QW FR Q\
SDUWLFXOHV JUKFH j O DJLWDWLRQ GX IOXLGH

5{OH GX S+

/JHV 10RFV VRQW GHV SUpFRSWWEYV GHKWGURYWIHWLRBE HW OH
GPpSHQGHQW GRQF GX S+ /HV JRQHV GH SUpPpGRPLQDQFH GHYV
VRQW SUPpVHQWpPHVY GDQV OH WDEOHDX VXLYDQW

Chanel EIHifnawy 43| Page



&RQFHSWLRQ GH VWDWLRQ GYpSXUDWLRQ

JRUPH SUPGRPLQDQWH S+
$0 2+ j

JH 2+ j

'H SOXV GDQV FHS+JDPWWVIRWPHY GHW BYRGW JHKDVL
LQH[LVWDQWHY 2Q PLQLPLVH GRQF
X OHV ULVTXHV VDQLWDLUHV SDU FRQWDPLQDWLRQ GH O |
x OD SROOXWLRQ FRORUpH )H
x OD FRUURVLRQ GX UpVHDX GX IDLW GH O H[LVWHQFH G|
G R[\GRUpPGXFWLRQ

'LPHOVLROQHPHQW

FEKRL[ GX FRDJXODQW

/IHV FULWqQUHV GH FKRL[ G XQ FRDJXODQW VRQW QRPEUHX[ 6R
WXUELGLWp HW OHV PDWHYyWHHWVMHQOWLHAROW GLKERAPHRLRLOYV RQ (
VRQ SUL[ HW OHV HIIHWV VHFRQEB8WLEBIV FRPPH OHV IXLWHV HC

/IH WDEOHDX VXLYDQW UpVXPH OHV FDUDFWpPULVWLTXHV SULQF

1RP JRUPXOH| 3KDVH | TXDQSW.R\DU TIXH V
i SRXREOWNQWLRQ G XQH HDX GH
6XOIDWH, G, HDX[ GH VWWIPFHDLEOH WXUELGLWp
> VROLGH
$OXPLQLXP i SRXSRHVUH LUULWDQWH FRUU

HDX[ UpVLOKDLRJOAWD X[ IHUUHX|
LUULWDQW SRXU OHV \HX[ F
$OXPLQDWH

1D$02 " j sRX VOGP X TXHXVHV

GH 6RGLXP HDXT GH VEUIRREH oHv PpwDX]|

IHUUHX]
i srx| Eﬁ)(ﬂﬂ/HDX[FKDUJpHV H
&KORU X HDX[ GH VX i%“*RUJDQLTXH
Meo VROLGH
HUULTY " 2 ' R« LIDFLGH R[\GDQW
HDX[U A | GLVVROXWLROQ
P PLTXH
/
6XOIDWH,, ¢, . SRXU[éﬁng/FRUURvu

VROL ,
IHUULTXH *2 %%X[GH VEYRSH w workpbow
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&RQFHSWLRQ GH VWDWLRQ GYpSXUDWLRQ

j SRX$$W
H OHV PpWDX|
/
6XOIDWH 65 HDX[ GH V #ﬁﬁ SURGXLW WDFKDQ
A VROLGH_ s
IHUUH X[ ~E(§Yﬁ !
HDX[Ule % HyPWLRQ 71 r&

/IH FRDIJXODQW OH SOXV WWLH MX®O DY ® B @RBALCH X SXLVTXH
FKHU GHV WULYDOHQWYV &HSHQGDQW LO SUpVHQWH GHV GpVI

VDQLWDLUHYV
R OHV UpVLGXV G DOXPLQLXP MRXHQW XQ U{OH GDQV G}
O $O]KHLPHU
HQYLURQQHPHQWDX]
R UpVLGXV PpWDOOLTXHV WUDFHV
WHFKQLTXHV
R SHX HIILFDFH GDQV OHV HDX[ IURLGHYV
R OD FRQVRPPDWLRQ G DOFDOLQLWp FRQGXLW j XQH ED
PFRQRPLTXHV
R FREW pOHYp SRXU OHV SD\V HQ YRLH GH GpYHORSSHP]|

'LPHOVLROOHPHOW GX PpODQJHXU

(WDSH FDOFXORQV OH YROXPH GH PpODQJHXU UDSLGH

OH WHPSV GH UpWHQWLRQ K\GUDXOLTXH GDQV OH EDVVLQ C
VHFRQGH GDQV QRWUH DSSOLFDWLRQ RQ OH FRQVLGqUH

9ROXPH WHPSV GH UpWHQWLRQ [ "PELW HIITOXHC

9 PA

(WDSH &DOFXORQV OD SXLVVDQFH GH PpODQJHXU

L2
) as

7HO TXH
* *UDGLHQW G HGDIQVH\DWHHP /O ¥ Q OHH XD SSLHG H YODULH HQW UH
VGDQV QRWUH DSSOLFDWLRQ RQ OH FRQVLGqUH v
3 3XLVVDQFH GH PpODQJHXU

— 9LVFRVLWp G\QD3FL VXH [
9 9ROXPH GH ]JRQH GH PpODQJH

2 L%us
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&RQFHSWLRQ GH VWDWLRQ GYpSXUDWLRQ

2 L :sAsasuT’Esaxw

2 L

SUHQRQV XQH IDFWHXU GH VpFXULWp 3

(WDSH FDOFXORQV OH YROXPH GH EDVVLQ GH IORFXODWLRQ
OH WHPSV GH UpWHQWLRQVKQG GBXIMRFHO BWQRQOEREW rWU
PLQXWH GDQV QRWUH DSSOLFDWLRQ RQ OH FRQVLGqUH PL

| P A

(WDSH &DOFXORQV OD SXLVVDQFH GH IORFXODWHXU

- 2
) as

7HO TXH

* *UDGLHQW GHGDIQVHWWHHIORFXODWLRQ OD YDOHXU GH * Y
GDQV QRWUH DSSOLFDWLRQ RQ OH FRQVLGQqUH Y

3 3XLVVDQFH GH PpODQJHXU

— O9LVFRVLWp G\QDPD VXH [

9 9ROXPH GH JRQH GH PpODQJH

2 L%us
2 L %FTsasuf’Swu

2 L

SUHQRQV XQH IDFWHXU GH VpFXULWpP 3

6POHFWLRQ
OpODQJHXU UDSLGH

RQ FKRLWLMW W BHRQW OHV FDUDFWpPULVWLTXHVY VRQW OHYV \

x $IJLWDWHXUV j YLWHVVH UDSLGH DYHF DFFRXSOHPHQW (
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&RQFHSWLRQ GH VWDWLRQ GYpSXUDWLRQ

X J)LIDWLRQ SDU EULGH RX SDU SLQFH

X 'RXEOH URXOHPHQW GH JXLGDJH

X [SUEUHV HW KpOLFHV HQ LQR] RX UHYrwxXxyvVv

X ORWHXUV GH ] NZ SRXU UpVHUYRLUV GH ] P
'‘DQV QRWUH FDV OH PpODQJHXU GRLW rWUH .. SRXU UpVH

JORFXODWHXU

RQ FKRLY$WGHQWHOHY FDUDFWpPpULVWLTXHV VRQW OHV VXLY

X JORFXODWHXUV j YLWHVVH YDULDEOH

X ORWHXUV GH ] Z

X 9LWHVVHY YDULDEOHV GH ] WU PLQ

X +pOLFH W\SH SDOH PLQFH 7 j IRUW GpELW

X $UEUHV HW KpOLFHV HQ LQR] RX DFLHU UHYrwxX

X

'DQV QRWUH FDV OH PpODQJHXU GRLW rWUH .. SRXU UpVl

Figurel4 MélangeurRapide FiguteFloculateur
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&RQFHSWLRQ GH VWDWLRQ GYpSXUDWLRQ

/D GpFDQWDWLRQ

SULQFLSH

/D GpFDQWDWLRQ FRQ VXY VWEHD \ VIDQ USHJ MDWOIDYEHOHAHQW FRQGL
UpDFWLIV SDU O HIIOXHIORQ [jDRHE K H IOMNVRBIWIGHIHV HQ VX
IORFV SXLVVHQW VpGLPHQWHU /H SURILO GX IRQG GH FH E
UHSULVH GH OD VXVSHQVLRQ REWHQXH HW OHV ERXHV Gj
SHUPDQHQW HW SRPSDJH

/H SURFHVVXV GH GpFD QWDW.IRRQ GHW LB HFE N QA/HOI MBNLIOLY SF
SDUWLFXOH GH GHQVLWpP VXSpPULHXUH j FHOOH GX OLTXLG
VWRFNDJH

/H GpFDQWHXU SULPDLUH DJLW DXVVL FRPPH EDVVLQ G
YDULDWLRQW\GHRERGAM QWMDY [ XVpHYV

Figurel5 Décanteur

/ID GpFDQWDWLRQ SULPDLUH UHFXHLOOH SDU SRPSDJH GH |
SDU VLPSOH GpFDQWDWLRQ VRXV IRUPH GH ERXHV GLWHYV 3E
/IH SRPSDJH GHV ERXHV YHUV O pSDLVVLVVHXU RX OH ¢
SUpIlpUDEOHPHQW WRXWHMVWHY OHKWXHHPHOWODWERQY LO |
PYLWHU OHV SRPSDJHV H[FHVVLIV TXL DXUDLHQW SRXU HIIH
YROXPH &HV ERXHV RQW QRUPDOHPHQW OHV FDUDFWpPULVW

'PELW HQYLURQPG HDX WUDLWPH
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&RQFHSWLRQ GH VWDWLRQ GYpSXUDWLRQ

ODWLQUHV HQ VXVSHQVLRQ j
ODWLQUHV VROLGHV YRODWLOHV i GHV PDWLQUHV V

/IHV ERXHV IUDVFKHV H[WUDLWHYVY VRQW WUqV IHUPHQWHVFLE
WUDLWHPHQW GH ERXHYVY DQDpURELH

3SDUDPgQWUHYV

Valeur typique poure dimensionnementdedécanteur primaire
Unité SI
Parametre Unité gamme | valeur typique
Tempsde séjourhydraulique H 1.5e.5 2
Tauxde débordement
Débitd'effluentmoyen | m3/m2.J| 3060 40
Débitde point m3/m2.J| 80420 100
Tauxde seuihoyé m3/mz2.J | 125600 250

Valeur dimensionnetypique de décanteurprimaire
Unité S
Parametre Unité gamme valeur typique
BassinRectangulaire

Profondeur M 34.9 4.3

Longueur M 15980 2440

Largeur M 3p4 4.90.8

Vitesse d'écoulement m/min 0.60.2 0.9

BassinCirculaire

Profondeur M 34.9 4.3

Diametre M 360 1245

Inclinaisonde base mm/mm | 1/16 4/6 1/12

Vitesse d'écoulement r/min 0.020.05 0.03

'LPHOVLROQHPHQW
6RLW OHV GRQQHV VXLYDQW

4 'PELW PR\HQQH SDU KHXU KU 4 P

4S 'PELW GH SRLQW j WHPSV VHF 4S P KU
7' 7TDX[ GH GpERUGHPHQW 7' PA PO -
3 BURIRQGHXU 3 P
/ /IDUJHXU / P

1R 1RPEUH GH EDVVLQ GH GpFDQWDWLRQ 1R

Chanel EIHifnawy 49| Page



&RQFHSWLRQ GH VWDWLRQ GYpSXUDWLRQ
(WDSH &DOFXOH GH VXUIDFH SRXU OH GpELW PR\HQQH

# 3I_Suv LAJ'[I_Ver':ivGI
%E vVr

(WDSH &DOFXOH GH ORQJXHXU GH EDVVLQ

# zrav .
S bL— L suau I
. tTu

'RQF OH GLPHQVLRQ@G ®Q/EPV\BLQPHVW

(WDSH &DOFXOH GH WHP S\H GIW Wi BIR[X G HK GPERXIGIHIPHQW SR
PR\HQQH

9ROXPH 7TRWDOH

8 L vI:sTl T ulL ust |

7DX[ GH GpERUGHPHQW DFWXHO

6&_|§LSUVTt|\_/ at &
T % " iTsuTu'®? a

7THPSV GH VpMRXU K\GUDXOLTXH

8 ust F

L suvipn taduz DN

(WDSH &DOFXOH GH WHPSWGHVVWD R K & K \GUERWAEAHAPHQW SR>
GH SRLQWH

C

7DX[ GH GpERUGHPHQW DFWXHO

6&_L:—3LU{yTtVL tt &
- % " iTsuTy ° a

7THPSVY GH VpMRXU K\GUDXOLTXH
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&RQFHSWLRQ GH VWDWLRQ GYpSXUDWLRQ

8 ust F

LWNLrayZ D N

(WDSH &DOFXOH ®H O3 WILHERWIRQIG®IRF LW\

N FRQVWDQW GH FRKpVLRQ N
v '"HQVLWp v

J &RQVWDQWH JUDYLWDWLRQQHOOH J P V3
G 'LDPqQWUH GH SDUWLFXOH P G —P

|

FRQVWDQW GH 'DUF\ :HLVEDFK I

zGO F;qu zTrarsétw F;'I's{astsrr?Ter

8D L rarxu | O
B rartw

(WDSH &RPSDUHU OD YLWHVVH GH UH VXVSHQVLRQ DYHF OD
SRLQWH

8 3 L uty Lr"rrv»!a‘
4#_T t:uTy U uxT e O

OD YLWHVVH KRUL]JRQWDYIHNHV WH SGHRQ BGRYQMS DRV SSCOU W L F)
VpGLPHQWHU QH V DVVHPEOH SDV GH QRXYHDX

(WDSH &DOFXOH GH OD SHUIRUPDQFH GH GpFDQWHXU

OD SHUIRUPDQFH GH GpFDQWHXU HVW PHVXUpH SDU OH WL
GpSHQG GH WHPSV GH VHMRXU K\GUDXOLTXH HW OD FRQFHQ
OD UHODWLRQ HQWUH VHV SDUDPgWUH SDUDLW OD JUDSKH |
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&RQFHSWLRQ GH VWDWLRQ GYpSXUDWLRQ

3RXU FDOFXOH OH WDX[ G pOLPLQDWLRQ GH "%2 HW 766 RQ XW

L:f E., -

7HO TXH
5 WDX[ G HQOqQYHPHQW SUpYX
W 7HPSV GH VpPMRXU K\GUDXOLTXH
D E &RQVWDQWH HPSLULTXH YRLUH WDEOH FL GHVVRXV

a b
DBO 0.018 0.020

TSS 0.0075 0.014
3RXU OH GpELW PR\HQQH

Lo tauz
—fLBeZ° " fefe— "t"— TE+—+ —— L, uXx
.rarsz Eratrstauz

atz”

—fTEeP o tete PET  Fi tauz

L - LL.owz”
rarryw Erarsvstauz

3RXU OH GpELW GH SRLQWH D WHPSV VHF

. rayz

CfBEeRetdetes it tiE—— YZ | tyats
.rarsz Eratrsrayz

CfTgepetgetes et gy g OIVE g
rarryw Erarsv;srayz
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&RQFHSWLRQ GH VWDWLRQ GYpSXUDWLRQ

TUDLWHPHQWY 6HFRQGDLUH

/H WUDLWHPHQW VHFRQQWL XK HHR\M GHDWWLHRIQN EHRORPIHT XH G
GLVVRXWHVY /HV DJHQWYV GHH W HPW RUHR R \JIDQN VPG W RHDQV S D U \
EDFWpULHV DpURELHV VXC\HAHSWWEQHMVGRUVBE QQRXBWVLSUpVFH
HDX[ XVpHV /HV LQVWDOODWLRQV GH WUDLWHPHQW VHFRC
EDVVLQV GH FXOWXUH R+ SR RQ0PMNW RHQ EFLRFQWDEWQQIHHHW O
HQ SUpPpVHQFH G R[\JgqQH

'HX[ IDPLOOHV GH SURFpPpGPH WR\GW ZBWLOUDLW ISRKQW O
EDFWPULHQQH HW O DXWUH %RXH DFWLYpH

'DQV OH SURFpGp GHV WY EBRWQHLHQN XQ HP®XMHHPHQW G
JUDLQV RX HQ IUDJPHQWWR YXHQWH B HXHRORIP IGHW RLFURELH G
G XQ FRQWUH FRXUDQW SUPVYHQWHYWG IXSIRVIXWMVIVDQDORJIL
SK\WLTXHV DYHF OHV VROV TXL SRVVQGHQW XQ LPSRUWDQW

'‘DQV OH SURFpGp GHV ERXINVPDFWREPH® QAHYYV VHRGRQYHORSS|
PrPH GX OLTXLGH j pSXUHU TXL GRLW rWUH FRQVWDPPHQW
FH GLVSRVLWLI SUpVHQWH TXDQW j OXL GHVY DQDORJLHV DY
ULYLqQUHV

4XHO TXH VRLW OH SURFPHPGY KW ERXWHY DEWVYHBIMWPKHY EDEW,|
PROPFXOHV RUJDQLTXHV FRPSOH[HV HQ PROpPFXOHV SOXV VL
HQ DGVRUEHQW XQH DXWUH VXU OHXU VXUIDFH &HV DPDV G
FRQVWLWERRNWXIONMH GpSRVHURQW GDQV OH GpFDQWHXU
PYHQWXHOOHPHQW UHF\FOpHV DX QLYHDX GX GpFDQWHXU S

&RPSDUDLVRQ HQWUH OLW %DFWpULHQQH HW %RXH

[(6 %28(6 $&7.9e(6

&HV EDVVLQV DSSHOpV DXVVL EDVVLQV G R[\GDWLRQ P
EDFWpPULHQQH OLEUH ®NVRFQBARG®Y GBRARXHV FRPSUHQ
PLFURRUJDQLVPHV KpWpURWURSKHY HW DXWRWURSKHV QLW
ERXH HVW VXIILVDQW SRIXRQ TXBRGMNKWUHPXQM LESLARIFFIDWW H D F\
WUDLWHPHQW

&HWWH UHSURGXFWLRQ GMWVHPW IHRR B RDGLWPLHRQ VQWMR UL
OHXU FURLVVDQFH HVW LPSRUWDQWH HVW TXH OHV EDFWy
SRO\PqQUHV TX HOOHV VpFUgQWHQW OHXU SHUPHW GH V DJ.
FRQGLWLRQV G RSpUDWLRQ YRWRLWHGW DOPQGH FBIQW B E LTOUW p |
'DQV FH FDV OD ELRPDVVHX®HXWHRARQIG W [CSoFDEHVEIV LR Q R+ C
HVW UHFLUFXOpH YHUV OH EDVVLQ GH WUDLWHPHQW DpURE
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&RQFHSWLRQ GH VWDWLRQ GYpSXUDWLRQ

/| DpUDWLRQ SHXW rWUH DVWXUEHQHY VRXIOP®\sDW GRIQG SD
GH UDPSH GH GLVWULEXWLQRKP B 8 W XGHO W\ BEQ B LU WH SBIK W W
O DXJPHQWDWLRQ GH OD KDXWHXU G HDX

(OpPHOWVY G XOH VWDWLRQ D ERXHV DFWLYpHV

8Q SURFpPGpPp j ERXHV DFWIQHUWHVONYVPRWLGUMHVYLRUIDQLTXH
FDUERQpPH SDUIRLV DJRWpH HW RX SKRVSKDWp FRPSUHQG
EDVVLQ G DpUDWLRQ XQH j TXDWUH SKDVHV VRQW UpDC
OH QLYHDX GH WUDLWHPHQW VRXKDLWp
'DQV WRXV OHV FDV XQ EDVVLQ DYHF DSSRUW G DLU
EXOOHV GH PDQLQUH j REWHQLU XQH WHQHXU HQ R\
O DFWLYLWp ELRORJLTXH LIQ D LR S3HU FBW BRIGH OHMO VL
QLWULILEDWLRQ GHV FRPSRVpV D]JRWpV
'DQV OH FDV GX WUDLWHPHQW GH O DJRWH XQH RX GH>
GpQLWULILHU OHV FRPSRVpV D]JRWpV
'DQV OH FDV GX WUDLWHPHQW GX SKRVSKRUH SDU
DQDpPURELTXH JpQpUDOHPHQW HQ DPRQW GH WRXV OHYV
'DQV OH FDV GX WUDLWHFHQWXOBVOLBRIRWHV YXRXHV PL[V
DpUp YHUV OH HU EDVVLQ DQRI[LTXH
EDVVLQ GH GpFDQWDWLRQ VHFRQGDLUH GLW DXVVL FOI
/| HDX pSXUpH HVW XU \DEFUEYH) $ DOHEPLOLHX QDWXUHO VDXI WU
/JHV ERXHV TXDQW j HOOHV SURGXLWHV GDQV OH SUHPLHU |
UHQYR\pHV HQ SOXV JUEBQB@WLGDG Wk DYWHIRQ OHHFLUFXODYV
H[FPGHQWDLUH HVW GLULJpH YHUV XQ FLUFXLW GH GpVK\GU

/(6 [,76 %$&7(5,(16

&HWWH WHFKQLTXH FRQVNWHLFURLEHIDREBSRHW HS XUDWH
PDWpULDX[ SRUHX[ RX FDYHGQWHSH UV pid X Q WWI DVIHWGIH) BIp/DNE W H
OH JDUQLVVDJH HW SHXW rWUH UHSULVH SRXU XQH UHFLUF)
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&RQFHSWLRQ GH VWDWLRQ GYpSXUDWLRQ

HVW OLPLWpH HW OH FR€W HQ pQHUJLH SHX pOHYp 1pDQ
UpDFWLRQQHOV LPSRUWDQWY HW HQWUDVQH O pPDQDWLRQ

'DQV OHV OLWV EDFWpULH@WD RBIVII®VDE M YB-D BWNYUP HRWR R
IL[H VXU GHV VXSSRUWV SRUHX[ LQHUWHV D\DQW XQ WDX]
FRPPH OD SRX]]RODQH HWH ORXFREBVRYWXBUXMWTRYHUV OF
SHUFROHU SpQpWUHU O HIIOXHQW j WUDLWHU

(Q SOXV GX OLW EDFWpPpUEKQUHOKX B FRBDIEAJILFBWHX@ R+ O HI
VpSDUpH GH OD FXOWXUH PLFURELHQQH 'DQV XQ SUHPLHL
XQLIRUPpPHQW TXH SRVVLEOH GLVSHUVLRQ HQ SOXLH
ULJIRXUHXVHPHQW SODQH j OD VXUIDFH GX ILOWUH

/H SURFpGp FRPSRUWH SIQIVKH VGHD p S OBWLHRWY HOWD OD SKDVH GH
/| DpPUDWLRQ HVW UpDOLVpH GDQV OH OLW EDFWpPULHQ SDU W
$LQVL XQH DpUDWLRQ DERQGDQWH SDU OH VRPPHW HW OH
GHUQLHU OH GpYHORSSHPHQW G XQH IORUH PLFURELHQQF
G R[\GDWLRQ HIIQP®D FAKIGH SHHFIRXH OHQWHPHQW

/I HQWUpH GH O HIIOXHQW VH IDLW WRXMRXUV j OD SDUWLHI
PYHQWXHOOH UHFLUFXODWQR®VSDH CFPHVYRQIGIEOW U B Q WD XQRKX ¢
DUUrW GH OD IRQFWLRQ DpURELH

'H FH IDLW VRQ XWLOLVDWLRQ SUpPVHQWH XQ LQFRQYpQLH
IRUWHPHQW OD FRWH GO SIRQQW DOHPWRRQWLHPGH @/ WRUV VD
WRSRJUDSKLTXHV H[FHSWLRQQHOOHV VRQ XWLOLVDWLRQ
XWRSLTXH HQ YXH G HQYLVDJHU HQ DYDO O LQVWDOODWLRC

/IH GpYHORSSHPHQW GH ODIIPIDN\ HOED¥VXWHIDIFHHQ QK VKSSRUW

GHYLHQW WURS LPSRUWDQWH OD SHOOLFXOH EDFWpULHQQ
rWUH VpSDUpH GH O HITOXHQW SDU GpFDQWDWLRQ
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&RQFHSWLRQ GH VWDWLRQ GYpSXUDWLRQ

&ROFOXVLRQ

/IH SURFpGp j ERXHV DFWLYpHV HVW DFWXHOOHPHQW OH S
ELRORJLTXH GHV BBX[JUD\QLGXK DYWDHMWDJIHYV VRQW

VpFXULWp HQ FH TXL FRQFHUQH OH GHJUp G pSXUDWLR!
IDFWHXUV G LQIOXHQFS$IDOHV ISROSXO/HLPSERUWW WD X UpVL
PDVVH EDFWpULHQQH ERXH DFWLYpH VRQW FRQWU{OD
XQH SOXV JUDQGH HIOWLADWV LBDE W EULHHFRY OEX IDLW TXH
EHDXFRXS PRLQV GpSHQGDQW GH OD WHPSpUDWXUH
XQH SKDVH GH GpPDUU@QVHCGHOXWXEFRXKPWHQRRL SDU UDSS
EDFWpULHQV ] VHPDLQHV

DEVHQFH WRWDOH G RGHXUV HW GH PRXFKHV

&H SURFpGp SHUPHW GML@WXYXDLWHM GHV HDXJ[ Up pTXLYD
KDELWDQW HW LO IDLW WRXW GH PrPH DSSHO j FHUWDLQHYV

'PQLWULILFDWLRQ

/D GPQLWULILFDWLRQ YSRNpVW®EHSWIDRRWH HVXERPRPPH OHV
VWLPXOHQW OD FURLVVDQFH GH OD IORUH DTXDWLTXH 3D
SUpIqUH KDELWXHOOHBHIPR QRRXH COHV WDAMROQM LFDWLRQ EL

/H SURFpGp GH GpQLWULILFDWLRQ ELRORJLTXH HVW XQH H[V
,O H[LJH DX SUpDODEOH XQ WUDLWHPHQW VHFRQGDLUH DX]
GH VpMRXU GH OD ELRPDVVHDVXNUDRRMP BOWQ SWRDIRGDMWHL R Q
OD VXLWH OH OLTXLGH PL[WH HVW VRXPLV D XQ UpJLPH UH"

'DQV FHWWH FRQGLWLRQ XQ FHUWDLQ QRPEUH G HVSQFHV G
VRXUFH G R[\JgJQH HQ OLEpUDQW O D]JRWH j O pWDW G pOpPF
DYDQW OD GpFDQWDWLRQ &HUWDLQHV YDULDQWHV GH FH S

Figurel6 Procédéaux bouesactivéesavecdénitrification
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&RQFHSWLRQ GH VWDWLRQ GYpSXUDWLRQ

‘P SKRVSKDWDWLRQ

ID Gp SKRVSKDWDWLRQ GHXUH®X) L DWWHVYFPRRRK OMH SRXU R
FRQWUH OD SUROLIpUDWLRW HOMH D TXOIXIHNX HW GXQM B\ O D F

/JHV HDX[ XVpHV XUEDLQHV FRQWGH GXRYWK RIQHPRWH QBWY WU D
SULPDLUH HW VHFRQGDLUH Q HQ VXSSULPHQW TXH GH i
LPSRVpHYV GDQV FHUWDLQV pWDWV LO IDXW SURFpGHU j OD

3RXU O HITHFWXHU RQ RQHKRRPUYVXYHODOCSDphpBEHSGWDOMLFKD X[
G DOXPLQLXP RX GX FKORUXUH IHUULTXH
7TURLV W\SHV GH WUDLWHPHQW VRQW SRVVLEOHV

LQWURGXFWLRQ GX UpDFWLI HQ DPRQW GX GpFDQWHX
FRDJXODQW DXVVL ELHQ TXH FRPPH DJHQW GH SUpPFLSLYV
LQWURGXFWLRQVEXQUEBFWAR XHYV EDFWLYpHY OH UpDFWLI
HQ VXVSHQVLRQ

WUDLWHPHQW GLVW L&FRD QGWHH XOUH MIDKRIQGWD LlGXH H[LJHD
GpFDQWDWLRQ VXSSOpPHQWDLUH

/D SUPpFLSLWDWLRQ j OD FKDX[ H[LJH XQ S+ pOHYp GDQV O L
UpDJLVVHQW DORUV VHORQ O pTXDWLRQ

&D 2+ 32 &D 2+ 32 2+

/IH S+ GHV HDX[ DLQVL WUDLWpHV GRLW rWUH DEDLVVp DYDQ
RX DYDQW OHXU UHMHW

/ID SUpFLSLWDWLRQ SDU OHV VHOV GH O DOXPLQLXP RX GX
O LQWHUYDOOH ] LO \ DORU G IS JIFRREBQ WIDWIL R ® LOM ©GI3 D |
XWLOLVp LO IDXW WURXYHU OH GRVDJH RSWLPDO SDU H[Sp!

8QLWpV D ERXHV DFWLYpHV

EDVVLO G DpUDWLRQ

&P &KDUJH PDVVLTXH &fHVW OH UDSSRUW GH OD FKDUJH
ERXHV SUpVHQWH GDQV OH EDVVLQ GIfDpUDWLRQ

&P J "%2 NJ 096 -

&Y &KDUJH YROXPLTXH &THVW OH UDSSRUW GH OD FKDUJI
EDVVLQ GIDpUDWLRQ

&Y J "%2-P
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&RQFHSWLRQ GH VWDWLRQ GYpSXUDWLRQ

; FRQFHQWUDWLRQ GH OD OLTXHXU PL[WH

; PJ O

(WDSH &DOFXOH GH ODVVH %LRORJLTXH

&$1F

/L%|

Stxw
L—
ras

/| L stxwr %o

FDGTXDQG RQ HVW EHVRLQ GH NJ GH ELRPDVVH GDQV Ol

(WDSH &DOFXOH GH OD YROXPH GH EDVVLQ G DpUDWLRQ

8

stxwr

VIrr
8 Lusxt’N usxr’e

(WDSH 7THPSV K\GUDXOLTXH GH VpMRXU

(WDSH 'LPHQVLRQ GH EDVVLQ

2Q VXSSRVH TXH SURIRQGHXU GH EDVVLQ HVW pJDOH P O
EDVVLQ
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&RQFHSWLRQ GH VWDWLRQ GYpSXUDWLRQ

/ DbLU WRWDO GH VXUIDFH G DHUDWLRQ
usxr
#PKPr-—HLI_—WLxut ¢

O DLU G XQ EDVVLQ

# b= Lus% -
OH ORQJXHXU

(WDSH &DOFXOH GH EHVRLQ G DLU

AXDQWLWpPp GH '"%2 SDU OHXQRWPEISREDKHWK I XGHDpUDWLRQ HVW
Stxr .
&$1D'|? L w'y * %o S
SDU WKpRULH RQ DVVXPH TKURSDHVWIEGEMR®WQ GH P

3Q=JPEPRANA@LKQN &$1 LwyUxTr&"uvtr
AXDQWLWpP G DLU SRXU OH PpODRAGH RRORPPUHWERS CELLHY 8 DY

—fe—<Ux"t —” efZfe%t” L uvtr U sSAS'L uyxt
(WDSH &DOFXOH GH GLIIXVHXU

OH GpELW XQLWDLUH GH «GL$I'XVHXU YDULH HQWUH
1RPEUH GH 'LIIXVHXU

uyxt

— L wrt —ec—1o
yaw
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&RQFHSWLRQ GH VWDWLRQ GpSXUDWLRQ

Figurel? rDiffuseursl’air fines bulles (AnnexeVIl)

Figurel8 €aractéristiques'un diffuseur

Figurel9 mstallation de diffuseurs



&RQFHSWLRQ GH VWDWLRQ GTpSXUDWLRQ

Figure20 rDiffuseurfonctionnant
(WDSH 6pOHFWLRQ GX VXSSUHVVHXU

OHV GLIIXVHXU VRQW XGISPHYWHN WD RX D/IRGH I8 QFKWYRQ HVW C
XQ RX SOXVLHXUV EDVVULURE®H DOQRM\OHOQEX WX G EOSFRS/RAUINH YV T XL
GpJUDGHU OHV PDWLqQUHYV RUJDQLTXHV

S3RXU LQVXIIOHU FHW DLYLOWHXS$DPDHVRGWW 6 IS VYUY VLR Q G X
G HDX HW DX[ SHUWHV GH FKDUJHV GHV GLIIXVHXUV HW GH \

(WDQW GRQQp TXH OD TXDYRQWH BYHIFOXH Q\MH SWU D DWHIS D U
G LQVXIIOHU OD TXDQWLWp G DLU QpFHVVDLUH HW VXIILVDQ
EDFWpPULHV GRQF GH SRXW RIRX WD HQHFRIDWIHUY DAWG KBIH SUHV

/ID WHFKQRORJLH FHQWULIXJH PXOWL pWDJp SHUPHW GH IDL
GH UpJXODWLRQ SODFpH JR© PIHVS DUHDGWLERQV HHW DA B LIX IF\RVQD/Q F |
VXIILVDQWH G R O RSWLPLVDWLRQ GX UHQGHPHQW GH OD

/ID WHFKQRORJLH FHQWULIXJH PXOWL pWDJp SUpVHQWH GRQ
$LU VXSSUHVVp SURSUH HW VHF VDQV SXOVDWLRQV
30DJH GH UpJXODWLRQ GH GpELW LPSRUWDQWH WRXW HQ |
/ID 6LPSOLFLWp GH OD FRQFHSWLRQ HQ IDLW GHV PDFKLQH®
&RE€EWYVY GH PDLQWHQDQFH IDLEOHYV
1LYHDX VRQRUH WUqV IDLEOH



&RQFHSWLRQ GH VWDWLRQ GpSXUDWLRQ

Figure21 Pertede charged'un diffuseur

Pertede ChargedynamiqueHd=48mbar pour Qair=7.5Nm’/hr
Pertede chargedynamiquetotale =48 mbar=0.04&ar
Pertede chargestatique @.5bar
Pertede charge=(0.048+0.5)*1.1=0.bar

'RQF RQ FKRLVLW XQ VXSSUHMYHE@HE®REBAW OH GpELW 4 !

Figure22 Bélectionde SuppresseufAnnexeVl)



&RQFHSWLRQ GH VWDWLRQ GYpSXUDWLRQ

/[H &ODULILFDWHXU

/H PpODQJH © HDX ERXH 2 LVVX GX EDVVLQ G DpUDWLRQ HV!
/JHV ERXHV SOXV ORXUGHV TXH O HDX VH GpSRVHQW DX IR
DVSLUpHV SDU XQ SRQW WRXUQDQW SRXU rWUH HQYR\pH
PYHQWXHOV VXUQDJHDQW VRQW UDFOpV HQ VXUIDFH SDU
WrWH GH VWDWLRQ 8QH SBIUW LOHGEDN ERQ H3A D pIUADRAXIUROH DI L
HQ TXDQWLWp VXIILVDQWH OD PDVVH EDFWpPpULHQQH DFWLY
OHV RXYUDJHV GH WUDLWHPHQW GHV ERXHV

/ HDX © FODLUH 2 GH VXUIDFH HVW UpFXSpUpH SDU GpERUGF
SPULSKpULTXK®OGX UBDWRIL@QW OH EDVVLQ GH FKORUDWLRQ

Figure23 teClarificateur
(WDSH &DOFXOH 'LPHQVLRQ FODULILFDWHXU

RQ VXSSRVH TXDQG RQ D KHXU GH SRPSDJH

OH GpELW G HIITOXHQW VHUD

uttr o
:::LT L SXES"

7TDX[ GH GPpERUGHPHQW

u u

LT R e

/ DLU GH EDVVLQ GH FODULILFDWLRQ

7
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&RQFHSWLRQ GH VWDWLRQ GYpSXUDWLRQ

OH EDVVLQ HVW FLUFXODLUH GRQF OH UD\RQ HVW

L'— L z & o L .
uasv y {

3URIRQGHXU GH WQDDDIHFDPVSIXUW FRQYHQWLRQ

(WDSH &DOFXOH GH 4XDQWLWp GH 3URGXLW GH ERXH

~ o7 ~ %0 * %o
L U L—Ss,,(z SJF.V—7pIL XV ¥z,

(WDSH &DOFXOH GH 4XDQWLWp GH 3URGXLW GH ERXH SDU X
XVV + «
sl-LoLtax +%O0Qar <%REHAQN #?22ALP=>HA;

HQ FDV GH 36! LO IDXW DJUDQGLU OHV EDVVLQ
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&RQFHSWLRQ GH VWDWLRQ GYpSXUDWLRQ

7TUDLWHPHQWY 7HUWLDLUH

2Q HQWHQG SDU WUDLWMRAHAB@WNVSHKAWILDX M HF KWRIXTW W B R LE L
YLHQW VXSSOpHU OHV WUDLWHPHQWY SULPDLUH HW VHFRQC
/JHV WUDLWHPHQWYV WHUW XD LHWM \B ISRWHNQ BO K\D § R A\M LQRIPIEQ\H
XQH FKDVQH SOXV RX PRLQ® G R P AN PH HWIRKX RIQGIHSHD GH O HI
'DQV OH FDV GHV UHMHWMVHQWLBPXqSBXVOY /B ®LVLQIHF)
SKRVSKDWDWLRQ HW j OD GpQLWULILFDWLRQ HQ UHYDQFKF
DSSHO DX[ GLYHUVHV FKDVQHVY GH WUDLWHPHQW FRQoX
FRQVRPPDWLRQ FRDJXODWLRQ DGVRUSWLRQ VXU FKDUER
GpPpVLQIHFWLRQ HW DXWUHYV

/HV SULQFLSDX[ PR\HQV GH GpVLQIHFWLRQ UHFRQQXYV

/JH FKRL[ G XQ PR\HQ GH GpVLQIHFWLRQ VH IDLW QRUPDOHP
WHFKQLTXHV pFRQRPLTXHV HW HQYLURQQHPHQWDOHV TX |
GpVLQIHFWLRQ LGpDO HVW FHOXL TXL UHJURXSH OHV FDUDF

HIILFDFLWp SRXU OD SOAYPHW SBWKRUEQRWUWIOXV GL

FRQGLWLRQV

DEVHQFH GH VRXV SURGXLWVY LQGpVLUDEOHV IRUPpV j O

SURGXLW QRQ GDQJHUHX[ SRXU OHV KXPDLQV HW SRXU

IDFLOLWpP G XWLOLVDWLRQ

IDLEOHV FREWV G LQYHVWLVVHPHQW HW G H[SORLWDWL
,O H[LVWH SOXVLHXUV RROHW HIRMUXEpNVQIMHFWH HQ SUDWIL
FRXUDPPHQW XWLOLVpV DXMRXUG KXL VRQW OD FKORUI
OYR]JRQDWLRQ OH UD\RQQHPHQW XOWUDYLROHW HW OH ODJ

/ID FKORUDWLRQ

/H FKORUH HVW XQ DJHQW R[\GDQW IRUW TXL UpDJLW IDF
RUJDQLTXHV HW LQRUJDQ LDV XW pIRX Y p®i \H\GW GBWD OWLF X O L q
SRXU GpWUXLUH OHV EDFWROQWYH RDHW YLIRIDQWV BXI[LFIDWH GH
OH FKORUH HVW XWLOLVp VRXV OHV IRUPHV VXLYDQWHYV
HDX GH MDYHO HW ELR[\GH GH FKORUH

O pTXDWLRQ D O pTXLOLEUH

/IHV FRQFHQWUDWLRQV UNMYSNFOOLYHYGCE ) WHIZXWSURHW IRH OD
HW QRXV GpWDLOOHURQV FHOD SDU OD VXLWH

& HVW HVVHQWLHOOHPHQW BVDIWLGEGH ARRBEBRKE RAMHHIXS[OKX DFV

PpFDQLVPHV GH OD GpVLQIHFWLRQ O LRQ K\SRFKORULWH
FHVYW SRXUTXRL LO HVW DXVVL DSSHOp FKORUH DFWLI LC
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&RQFHSWLRQ GH VWDWLRQ GYpSXUDWLRQ

K\SRFKORUHX[ SRVVqQGH O DFWLRQ ELRFLGH OD SOXV HIILFI
pPOHFWULTXH HW VD IRUPH UHVVHPEOH j FHOOH GH O HDX .

GRQF SDVVHU HQ PrPH WHPSV TXHTXIHDRK SRIGWWDHL B B ¥ HIXWI
VD FKDUJH QpJDWLYH $O® LQWREDHRORIMHO BV EX\UB X FWLYL'
HQWUDVQDQW DLQVL OD PRUW GH OD FHOOXOH

$X SODQ pFRQRPLTXH LO \GBOW GH X FHR §WHF KRRWRELHQ FRC
IDLEOHV SDUPL WRXWHV OHV WHFKQLTXHV pSURXYpHV

$X SODQ GH OD VpFXULWp OD PDQLSXODWLRQ GX FKORUI
QpFHVVLWH G LPSRUWDQWHWXW®HWHXGHY VRO QHRWEHH \WDRYQWD V
HW FRQVWLWXH XQ ULVTXH SRXU OD VpFXULWp SXEOLTXH OF

(QILQ DX SODQ HQYLURQQHPHQWDO OD GpVLQIHFWLRQ GH
LPSDFW VLJQLILFDWLI VXUGi® DN LRDIKIDWL TXIH X & BIXW AKUR Q
UpVLGXHO 'H SOXV OH FKORUH UpDJLW DYHF FHUWDLQHV |
HDX[ XVpHV PrPH WUDLWYRXV SRRIGXRW W HRUGHYRFKORUpV
VRQW SRWHQWLHOOHPHQW FDQFpULJgQHYV

[ LOIOXHQFH GX S+

3RXU XQ HIIHW UDSLGH GK HRORIRGMNIMNQH @ FRRORRHQW GH
GHV YDOHXUV GH S+ SUSRIFEWL FEH SOLR BdHKMWULD P DW pG pVLQ I HF\
WUDLWHPHQW GH QHXWUDOLVDWLRQ HW RX GH UHPLQpUDOL

Figure24 taproportion desdeuxcomposésiépendessentiellementde la valeurdu pH de l'eau
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&RQFHSWLRQ GH VWDWLRQ GYpSXUDWLRQ

[ LOIOXHQFH GH OD WHPSpUDWXUH

/ID GLPLQXWLRQ GH OD WHPSpUDWXUH GH O HDX HQWUDvV
GpVLQIHFWDQW ELHQ TX HOOH DXJPHQWH OpJgqUHPHQW OD
FH TXL QpFHVVLWH G RWQANWNLIRD GHYW GCRVDDMM RIQVIGH OD WH

/D UDSLGLWp GH O HIIHW HADNF \8 PRISRULBMLE R FHKOBH j OD WH
SDU FRQVpPTXHQWREHWWH SYOW IHILWVADFH GDQV GHV HDX[ Gt

(Q UHYDQFKH OH FKORU® HIVXV I8 X8 H WEREKOAH VXEQVYVWH SO>
TXL FRPSHQVH GDQVXXUHHCHOWRMWHXPHH OD UpDFWLRQ

Figure25 #%6HCLGen fonction du PHet de la température.
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&RQFHSWLRQ GH VWDWLRQ GYpSXUDWLRQ

TUDLWHPHQWY GHV ERXHYV

/JHV ERXHV GH VWDWLRWQ V @BAEXW BWLERRD VRRMWQGHVHPHQW
GITRULJLQH LQGXVWULHOOH RX GRPHVWLTXH

JRUVTXH OHXU UHF\FODJH VI{DYqQUH LPSRVVLEOH HQ DJUI
GpFKHW KXPLGH GLIILFLOH j EUEOHU HW j YDORULVHU SD
PQHUJPpWLTXH UHJURXSH HG/L | SHUHRQAWMWAYD QWH F& B RPRQIY HU WL |
RUJDQLTXH GHV ERXHV HQ pQHUJLH /D YDORULVDWLRQ
GIpOLPLQDWLRQ FRPSOpPHQWDLUH RX DOWHUQDWLYH j OD

/JHV WHFKQRORJLHV GH YDORULVDWLRQ pQHUJpWLTXH
SHUPHWWHQW GHOWLQPEHBVIRWPWGEHOLPLQHU HW GH GpWw
YDORULVDWLRQ GHV ERXHRWQ & XS RHDWMRH GSHO P HW BWD P p |
HQYLURQQHPHQWDO HQ GLPLQXDQW OH WUDQVSRUW GHYV
FKDOHXU pOHFWULFLWp GLUHFWHPHQW FRQVRPPpH VXU O

&HV WHFKQRORJLHV VRQW SRXU FHUWDLQHV UHODWLYHP
TXH GH UHWRXU GYH[SpDUHYFFHSRQBWDOMO G JOOWHUQDWL
OYLQFLQPUDWLRQ FODVVLTXH SUPpVHQWpPH ELHQ VRXYHQW FI

&DUDFWpPULVWLTXHYV GHV ERXHV GH VWDWLRQV GfpSX

JHV ERXHV XUEDLQHV VRQW SURGXLWHV j SOXVLHXUV VW
HDX[ XVpPHY B6HORQ OHV QWH\E HWO ONVFRRQW WHINFTOHHL OOLHV R
JHV ERXHV SULPDLUHV GLWHV IUDVFKHV TXL VRQW RI
SULPDLUH DSUQV VpSDWILWURE HBR\VXV)SH GHMRPDSDU Gp|
JHV ERXHV SK\VLFR FKLPLTXHV TXL VRQW OHV DJUpJDW
SK\WLFR FKLPLTXHYV
JHV ERXHV ELRORJLTXHV TXL SURYLHQQHQW GHV WUDL\
GRQW OH SULQFLSH HVW GH IDLUH GpJUDGHU OHV VXE
O HDX SDU OHV PLFURRUHDQHDRHWWXTHB @OHR FRIWLY H
OD GLIIpUHQFH GHV GHX{GW\BEWNVGH XARXRQ V8 UPHY PDWL
GpFDQWpHV OHV ERXHV ELRORJLTXHV UpVXOWHQW Gt
RUJDQLTXHV FRQWHQXHY GDQV OHV HDX[ XVpHV

&HV ERXHV VRQW FDUDFRW@RRPPHYN GB UFXIQVEUHHWDIEApILQL
FRPSRVLWLRQ SK\VLTXH HW FKLPLTXH

/IHXU VLFFLWp F HVW j GLUH OHXU WDX[ GH PDWLQqUH Vc
VgFKHV HVW H[SULPpH HQ JUDPPHV GH PDWLQUH SDU OL
SRXU OD VLFFLWpP
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&RQFHSWLRQ GH VWDWLRQ GYpSXUDWLRQ

JHXU WHQHXU HQ PDWLQUH YRODWLOH RX PDWLQUHV

PDWLQUHV PLQPUDOHVUHD Y ROOWXOH ¥ RDPBULPH HQ SR
SRLGV GHV PDWLQUHV VgQFKHV (OOH SHUPHW G pYDOX
ERXHV HW OHXU DSWLWXGH j VXELU GLYHUV WUDLWHPH(
JHXU WHQHXU HQ PDWLQUH PLQPUDOH GLIIpUHQFH HQW
JHXU SRXYRLU FDORULIISHUHPHVD IpJpMROXAKL OHXU DS
O LQFLQPUDWLRQ ,0 F&H URHK\DSRHXG jSRX YIXQ\WW WWW B G pJL
FHUWDLQH PDVVH GH ERXH

/JHXU FRPSRVLWLRQ HQ PDWLQUHV IHUWLOLVDQWHV FDI
ROLJR pOpPHQWY HQ pOpPHQWV LQGpPpVLUDEOHV WUD
WUDFHV RUJDQLTXHV HW HQ PLFUR RUJDQLVPHYV

/ID FRPSRVLWLRQ H[DFWH WHRNQERXHY RDUIHYHQ@HRQHD X[ >
SpULRGH GH O DQQpH HW GX W\SH GH VWDWLRQ G pSXUDWLF

/JHV ERXHV VRQW WUqVDUWLIFKH HQ PDWGEHUBDRRDWLQUH V.
TXL IDYRULVH OD SUROLIpHBWDRQVE HRX BMWLLEROR HIDW LMW Gp
PDWLQUH RUJDQLTXH (Q DEVHQFH G XQH DpUDWLRQ VXIIL)
FRPSRVpV RUJDQLTXHV QDXVpDERQGYV DLQVL TXH GHV JD]
PPWKDQH HWF /D GpFRPSRVLWLRQ GHV ERXHV G pSXUDV
TXDQWLWpV G DJRWH SULQFLSDOHPHQW VRXV IRUPH GH QLV

/JHV PpWDX[ ORXUGV UHSUpVHQWHQW HQ PR\HQQH PRLQV
UpJOHPHQWDWLRQ pYROXH BWHFDOJHMWERKL W B \F GR E KW OVQ\WH
WHFKQLTXHV GH OHXU WUDLWHPHQW

OH WUDLWHPHQW GH ERXHV VH IDLW SDU SOXVLHXUV WHF
OpWKDQLVDWLRQ
LQFLQPUDWLRQ
3\URO\VH
*D]pLILFDWLRQ
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&RQFHSWLRQ GH VWDWLRQ GYpSXUDWLRQ

&RPSDUDLVRQ GHV PpWKRGHYV

Aspectenvironnementaux

Méthanisation

(+)Faible
consommation
énergétique,
consommatiorde
chaleurpourle
chauffagedes
digesteurs 35r40
kW/t boues
entrantes(30%de
I'énergieproduite)

(+)Bilan
énergétique:
production=4,6fois
quantité d'énergie
dépenségpour
produirele
substrat,le
transporter,le
traiter, distribuerle
gaz...)

(+)Codigeston
avechio rdéchets
(déchets
d'industrieagror
alimentaire,OM
triées,déchetsdes
restaurants...)
productionde gaz
estmultipliée par
2 r5avecune
teneur élevéeen
CH, (800r1000
litres biogaz/kg
bouesavec60a 65
%de CH)

kg CQ/t pour
l'incinération)

(+)Valorisation
énergétiquedu
biogazcontribuea
laréductionde
I'effet de serreet
desodeurs(CH a
un effet de serre
21foisplusgrand
quele CQ)

(+)Absenceade
rejet de poussiéres
et defumées

(+)Confinement
desodeurs
(digesteurdermés)

(+)Energie
renouvelablequi
disposede
technologies
existanteset
considéréezomme
fiablesmémesielles
doiventachaque
fois étre adaptées
auxtypesde déchet

. Aspects Aspects socia
Technique . . .
Entrants Sortants techniques économiques
(+)Valorisationde | (+)Moinsderejets (+)Réductionde
CH contribueala | quelincinération | 40%desquantités
diminutiondela | (moinsdeCQ):(85| debouesatraiter
consommatiorde kgCQ/t de (moinsderejet des
I'énergiefossile fermentescible déchetsalternative
traitée contre 980 | al'enfouissement) (+)codts

d'investissement
500 t000€/t MS
pour 100000EH

(+)Réductiondes
codtsdetransport
parréductionde la

quantité de bouesa
transporter

(+)Réductiondes
coltsd'électricité (1
m?® de biogaz
contientl'équivalent
de2kwh
d'électricité)et des
coltsde lachaleur
(1 m®biogaz
contientl'équivalent
de 6 kwhd'énergie
calorique)
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&RQFHSWLRQ GH VWDWLRQ GYpSXUDWLRQ

Aspect environnementaux

Technique Aspects Aspects socia
Entrants Sortants technlques economiques
(+)Limitationde (+)Sivalorisationdes
l'extractionde la cendresréductiondes
matiére premiére codtsd'élimination
naturglle(sable, (+)Valorisationdes
argile,...par (+)Facilitéde | macheferséduitlescotts
valorisationdes miseenceuvre | degestiond'unfacteurde
cendreset des de nouvelles 2a4,d'incinérationde 7 a
résidussolidesdans installationssur 15 %dlelagestiondes
la construction o orduresménageregOM)
) o lesincinérateurs de 245 %
techniqueroutiére existants ecasv
(+)Réductiondescolts
d'énergie,rendementde
I'énergiethermiqueestde
85 %t celuidel'énergie
électrique d25a30%
(+)Réductiondu colt
total del'incinérationdes
bouesavecOMde 11%
(+)Diminutionde la
Incinération consommation
d'énergiefossilepar
récupérationde la (+)Absencele
chaleurdégagée | nuisance®lfactives
pour chaufferles
boues '

(+) Sutstitution de la
matiére premiére
par récupérationde
phosphoredes
bouesqui pourrait
remplacerjusqu'a
30%desfertilisants
encasde monor
incinération

(+)Rendemende
I'énergiethermique
estdel'ordre de 85%
et celuidel'énergie
électriquede25a
30%

(+)Réductiondu
volumedesdéchets
de80a90%

(+)Dansle casdelacor

d'économiepar rapport

incinérationavecdu
charbon,20€/t MS

aucharbonseul
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&RQFHSWLRQ GH VWDWLRQ GYpSXUDWLRQ

Aspect environnementaux

Techniaue Aspects Aspects socia
a Entrants Sortants techniques économiques
(+)Procédéne (+)Lacombustiondu gaz (+)Economiedes

demandepasde produit par gazéification coltsdeI'énergie

sourced'énergie
additionnelle,ni de
matierepremiere
additionnellepour
son
fonctionnement

(+) Substitutionde
lamatiere
premiérepar
valorisationdes
cendrescomme
matériaude
constructionet par

limite I'émissiondesgaz
aeffet de serre(oxydes
d'azote,...)

(+)Lacombustiondu gaz

utiliséepourle
traitementdes
bouespar
valorisationdu gaz,
delachaleuret
deshuiles
produites

(+)Rendement
thermiqueestde
36a48%

récupérationde produit par gazéification
phosphore limite laformation de (+)Intérét dela
polluants azéificatioren

(+)Substitutiondes | atmosphériques 9 o

I énergiefossiles | (dioxinesfuranes, CO... parter eTpotT

Gazéification _ despetites
partransformation installationsa
desgazproduitsen proximité des
elhecltncneet en STER&duction
chaleur descodtsde
(+)Substitution de transportet de
I'énergiefossile stockage
(pétrole) par
valorisationdu gaz
richeenH, et de
I'huile comme
carburantpropre
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&RQFHSWLRQ GH VWDWLRQ GYpSXUDWLRQ

,O H[LVWH GRQF XQH JUDQGH YDULpWp GH WHFKQLTX]
PQHUJPWLTXH GHV ERXHV GH VWDWLRQV GIpSXUDWLRQ &HULU
TXH GIDXWUHV UHVWHQW SRQFWXHOOHV HW QH EpQplILFLF
GIH[SPULHQFH

1pDQPRLQV WRXWHV FHV WHFKQLTXHV RQW HQ FRPPXQ
UpGXFWLRQ GH OJXWLOLVDWLRQ GYpQHUJLH IRVVLOH GH |
ERXHV GH 67(3 HW OD SUFGEXFVQRROU G TP OSIOUEBWLRQ RQ
PpWKDQLVDWLRQ SRXU WUDLWHU OHV ERXHYV

OpWKDQLVDWLRQ

/D PpPWKDQLYXWWQRQpHVEBHSXLY SOXV GTXQ VLGFOH SRXU W
GIpSXUDWLRQ /D PpWKDQLWI®DWpBRQGHUP HWY EBIMQEDQW SUR
ERXHV GH VWDWLRQV GTp SHUPMMR G H FWDRG K HUSU R AHWR/AXPH Gt
GpVRGRULVHU HW GH OHV VWDELOLVHU

SURFHVVXV GH PopWKDOLVDWLRQ HW FDUDFWPpPULVI

/D PpWKDQLVDWLRQ RX G\ JHY V8URFEHVYXYURBELRLBYUDOLV
PDWLQUH RUJDQLTXH SDU XQH PLFURIORUH VSpFLDOLVpH &7t
FKDUJH GH OD PDWLQUH RUDDEQUHNVWERRGPQDPGREIOH FRQG XL W
GTXQ ELRJD] ULFKH HQ PpWKDQH HW GLR[\GH GH FDUERQH HW

/D PPWKDQLVDWLRQ VH BY URNDOHU R QQPXIVWILHJ pOWHNS FRQG L\
FKLPLTXHV (OOH IDLW LQWHRIW QURXSH\F HE\D\FIWMHPLHHDW (OOH
GDQV WURLV JDPPHV GH WH FXiUBPRQX®IHW L RS DD WIXW H V V H
JRQH SV\FKURSKLOH SRXU @HIW \VH P &p DDW]RDHV Plp¥ IR SK HXH G H
HW OD JRQH WKHUPRSKLOH GH | f&

/ID GLIHVWLRQ GHV ERXHINVHARPGRUWHPHMWUHLBS®& TXL VI
VLPXOWDQpPHQW GDQV OH ELRUpDFWHXU

+\GURO\VH FHUWDLQV PLFUR RUJDQLVPHYV OLEqQUHQW
FDSDEOHV GYK\GURO\VHU OHV PDFURPROpPFXOHV RX SRC
PRQRPqQUHV &HWWH K\GURO\VH SHUPHW GH UHQGUH ELF
QpFHVVDLUH j VRQ DVVLPLODWLRQ GDQV OH PpWDEROLYV
$FLGRJHQQgVH OHV PRQRPQUHV VRQW HQVXLWH K\GURC(
DOFRROV HW HQ DPPRQLXP

$FpPWRJIHQQVH XQH JUDQGH SDUWLH GHV DFLGHV JUDV
DVVLPLOpH SDU OHV EDFWpULHVY DFpWRJqQHYVY DXWRWUF
DXWUH SDUWLH HVW FRQYHUWLH HQ K\GURJgQH HW GLR
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&RQFHSWLRQ GH VWDWLRQ GYpSXUDWLRQ

OpWKDQRJHQQgVH OH PpWKDQH HVW SURGXLW VRLW j
PpWKDQRJgQHYVY DFpWRFODVWHYV VRLW j SDUWLU GX GL
EDFWpULHV PpWKDQRJqQHV K\GURJpQRSKLOHV

Figure26 Mécanismegéactionnels

/ID PpWKDQLVDWLRQ SHXW rWUH FRQGXLWH GDQV GHV C
O LQWpULHXU GHVTXHOOHYVY OHV UpDFWLRQV GH IHUPHQWDWLR

2Q REWLHQW HQ VRUWQWVGW\GHIHEBW KSR GXILMWM HQ IRQFYV
WUDLWpP $ SDUWLU GH ERXKQ RIXIGXHQMY IVWUDVE LROQ VRE MW H@PV F
rWUH UHVWLWXp DX[ VRIOFHEOW RS DSEHRVYHX @G ISRWFWWUDLWHP |
WUDQVIRUPHU HQ FRPSRVW RX HQ JUDQXOpV

/H ELRJD] LVVX GH OD GLJHVWLRQ DQDpPURELH FRQWLHQW
FDUERQLTXH /D SURSRUW L RG®HGHD FRINWOHM] GX] \GOEVHWQED W H W
OD SURSRUWLRQ &DUERQH $]R\BHR&GQH I2[X@WPH DQQH[H 9,,

9DORULVDWLRQ pQHUJpWLTXH

/D PpPWKDQLVDWLRQ HVW UpDOLVpH VXU GHV ERXHV pSDL
GLJHVWLRQ DQDpURELH SHUPHWHXQB BP®WHAWHRERGER XHV &HV
PDWLQUH RUJDQLTXH HVW HRQXHRIWAH Gi) PRWEKD@H HM SURC
ELRJD] HVW GH OYRUGUW ®9 GpWUXLWM /H ELRJD] SURGXLYV
PR\HQQH GH PpWKDQH IURXBRXQYRIULHXOLORIL, HVW YRLV
N:K 1P

/IH ELRJD] SHXW rWUH YDORULVp HQ FKDXGLgqUH RX SDU F
SHXW rWUH XWLIODY¥H SRKRX®LOHVHAKIXU GLIJHVWLRQ PpVRSKLOH |
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&RQFHSWLRQ GH VWDWLRQ GYpSXUDWLRQ

SRXU OH FKDXIIDJH GHV O/R\FDW [ RH B QS XX BW GRIQOMX SRXU OH
WKHUPLTXH GHV ERXHV 30XV UDUHPHQW OH ELRJD] SHXW r
YPKLFXOHV 6LQRQPDGILPXRIDYHYWGIDQV XQH WRUFKqUH

SURGXEFWLRQ GH FKDOHXU

/HV IRXUV RX FKDXGLqU HVHUHBQR YV HDWHQRY OD BvRXH VLPS
ELRJD] HVW EU€0Op WHO TXHO HQ JpQpUDO VDQV WUDLWHPHC
UpFXSpUpH VRXV IRUPH GH FKDOHXU /D SURGXFWLRQ PLQLF
FKDXGLgUH GDQV GHV FRQGLWLRQV pFRRRPLTXHYVY DFFHSWDEO

/H WUDLWHPHQW GX ELRJD] DYDQW FRPEXVWLRQ VH OLPL
VXSSUHVVHXU DILQ GYpOLPLQHU OfHQWUDVQHPHQW GfXQ OL
IRXUQLU XQH SUHVVLRQ UHODWLYH HQ VRUWLH GH FRPSUHV\
FRUUHFWH GHV EUEOHXUWU, G HW \EUEOH X U B EVOsH FALT K WXLKD\L \S R X |
GX ELRJD] QRWDPPHQW SRXU pYLWHU WRXW ULVTXH GH FRUU

SURGXEFWLROQ GI{pOHEWULFLWp HW FRIpQpUDWLRQ

/D FRIJIpQPUDWLRQ HVW OB I19ORIE MWW ER QY pV HMX GW IFGDH H X U
GIpOHFWULFLWpP HVW UppPPRVBEDW LjRED UGM H UGH PRRWPHRW H X U
j YDSHXU GH WXUELQH j FRPEXVWLRQ HW SOXV UpFHPPHQW
SURGXFWLRQ GH OD FKDOHWURQ/WHUPH PQM pH LSHDW KHFXISTPXHD G
OD UpDFWLRQ GH FRPEXVWLRQ GX JD] ILJXUH DQQH[H 9,,

JHV PRWHXUV j JD] VRQW WUQV XWLOLVpV SRXU OD YDOR
POHFWULTXHV VRQW GH OTRBEGQMNVBUHXFWHXUVHGREBVOMH QpFHVV
XQH GpVXOIXUDWLRQ DLQVDITRTEFEHVEEVYKIG DDWBRWREU XQ
VXIILVDQWH

I TXWLOLVDWLRQ GH PRWHXU j FRPEXVWLRQ LQWHUQH HVW
POHFWULTXHV 0: /IHUHQGHPHQW GH SURGXFWLRQ GH FKELC
SRUWH OH UHQGHPHQWJp@PpEDW GRIQOITERVWD GHXRUYV SURFKHYV

/D FRIPQpPUDWLRQ HQ PXAEWHKXBH 6B GINXY SBRGFHV GH FKDC
GLVWLQFWHY 8QH VRXUFH \EXN \GK WHPBRUGMMHP HRW GX FLUF
OXEULILFDWLRQ GX EORF PRWHXU TXL SHUPHW GYDYRLU XQ F
VRXUFH KDXWH WHPSpUDWXUH +7 GH i f& TXL HVW LVVXI
OHV JD] GIpFKDSSHPHQW
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&RQFHSWLRQ GH VWDWLRQ GYpSXUDWLRQ

Figure27 méthanisation

([SOLFDWLRQ GH OD ILIXUKW GH ERXMHG LPURMWADWLRQ SU
PSDLVVLHV DYDQW G rWUH GLULJpHV YHUV OH GLJHVWHXU
VPGLPHQWDWLRQ VHFRQG D GUHUWRIRW QFGIOHV 8 R KU [SHW W Y. B QDM
ERXHV pSDLVVLHV VRQW GpFRPSRVpHV GDQV OH GLJHVWH X
DQDPURELTXHV 'H FHWWH GpFRPSRVLWLRQ VH GpJDJH GX G
HVW VWRFNp DYDQW G rWUH XWLOLVp FRPPH FDUEXUDQW
UHVWDQWHY VRQW j QRXYHDX FRPSDFWpHV HW DVVpPFKpHV S
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&RQFHSWLRQ GH VWDWLRQ GYpSXUDWLRQ

'LPHOVLROOHPHOW GH O LQVWDOODWLRQ

(WDQW GRQQpPHYV OD WIDLWIORQGH OD(MLIWORQ VG HSKIUW D Q W\
WHFKQRORJLHY HQYLVDJHGE OHW HERXY OHR GV FKRGWUHV V:
VXLWH GX SURMHW
XQ XQLTXH GLIJHVWHXU GH W\SH F\OLQGULTXH HQ EpWRQ
XQ UpDFWHXU GH W\SH LQILQLPHQW PpODQJp IRQFWLRQC
EDWFK pWDQW SOXV GLIILFLOHV j FRQWU{OHU
IRQFWLRQQHPHQW PpVRSKLOH WHPSpUDWXUHV GH FRQV
EUDVVDJH LQWHUQH SDU LQMHFWLRQ G XQH SDUWLH GX
XQ 7HPSV GH 5pWHQWLRQ +\GUDXOLTXH 75+ GH i
PYHQWXHOOHPHQW PRGLILHU SDU OD VXLWH HQ FDV GH V>

Figure28 8chémaeprésentatif de la chainede digestionanaérobiechoisie
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&RQFHSWLRQ GH VWDWLRQ GYpSXUDWLRQ

Figure29 8chémadu digesteurretenu (ARER2003)

L SURGXFWLRQ GH %RXH

(WDSH /ID SURGXEFWLRQ LQLWLDOH GH ERXHV 3L

'%2 LQLWLDO Jo-
067 LQLWLDO Jo-

2Q FRQVLGHUH TXH OH WUDLWHPHQW SULPDLUH VXSSULPH

3S [
3S J -

2Q VXSSRVH ODWLgUH 9RODWLOH HQ 6XVSHQVLRQ 09(6 YDXW

09(6S [
09(6S J -

4XDQWLWp GH '%2 HQWUDQW O XQLWp GH WUDLWHPHQW VHF

"% 2HV [
"% 2HV J -
2Q FRQVLGQqUH TXH %RXH 6HFRQGDLUH J.J "%2HV

%RXH VHFRQGDLUH [
%RXH VHFRQGDLUH Jo-

2Q VXSSRVH ODWLgUH 9RODWLOH HQ 6XVSHQVLRQ 09(6 YDXW

09(6V [
09(6V J -

4XDQWLWp WRWDOH GH PDWLqUH 9RODWLOH HQ 6XVSHQVLRC

09(67
09(67 J -

Chanel EIHifnawy 78] Page



&RQFHSWLRQ GH VWDWLRQ GYpSXUDWLRQ

(WDSH /H YROXPH GHHERXHMW WRIGERELW MRXUQDOLHU

2Q FRQVLGqUH TXH OD GHQVLWp GH ERXH HVIWSYRYVQRH GH
SURGXFWLRQ LQLWLDOH GH ERXH OH YROXPH FRUUHVSRQGI

oL [
oL P
4 P M

M ',0(16,211(0(17 '8 ',*(67(85

(WDSH &DOFXO GX YROXPH QpFHVVDLUH

/IH FKRL[ GX SURFpGp GH BYWHSRURQ DL XUWRELIHWWHXU Pp)
LQILQLPHQW PpODQJp /H WHPSV GH VpMRXU GDQV OH Gl

K\GUDXOLTXH 75+ HVW GH ] MRXUV /H YROXPH HIIHFWL
WHPSV GH VpMRXU OH SOXV JUDQG HVW

9H 4 [ 75+
9H
9H P
(Q WHQDQW FRPSWH GX EXOODJH LO IDXW GRQF XQ GLJHVWH

(WDSH *PRPpWULH GX GLIHVWHXU
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&RQFHSWLRQ GH VWDWLRQ GYpSXUDWLRQ

2Q D FKRLVL XQ GLIHVWHXW GHOUDSYR U WHGCULBDWVHMWRMADY XU KD?

/IH YROXPH GH FH GLIJHVWHXU V pFULW

$YHF XQ YROXPH WRWDO GKD XWHXRQHMWQOGIpGXKDRqWNH GH QRW
+ G P
&H FDOFXO UDSLGH QRX®pSHER HOW G DYRQH BRHGLIJHVWHXU Qpl
N %,/$16 0$7,(5( (7 (1L(5*(7,48(

(WDSH SURGXEWLRQ GH PpWKDQH

/IH SRWHQWLHO GH SURGXFWLRQ GH JWDO® B HG XQ SVUXREIN. WD
XQLWp GH PDWLqUH RUJDQLTXH WUDLWpH SRXU XQ WHPSV C
ELRGpJUDGDELOLWp GX VXEVWUDW /D FRQVWDQWH %R HVW

QDWXUH GX VXEVWUDW /HGHXE& W D3N UB SSIUpR/GXOAWH.-RQ HQ P
DORUV WHOOH TXH

3&+ TXDQWLWpPp GH 02 [ %R

3&+ [
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&RQFHSWLRQ GH VWDWLRQ GYpSXUDWLRQ

3 &+ P &+ -

(WDSH (OQHUJLH WRWDOH (W GLVSRQLEOH DQQXHOOHPHC

/H 3&, GX %LRJD] YDXW N:K P GDQV OHV FRQGLWLRQV Q
SUHVVLRQ /DIDUJH $ GH PpWKDQH LO YDXW N : K
2Q HQ GPpGXLW O pQHUJLH WRWDOH (W

(W 3&+ [ 3&,
(W [
(W 0:K -

(WDSH (QHUJLH YDORULVDEOH (Y DQQXHOOHPHQW

/ pQHUJLH YDORULVDEOH FRUUHVSRQG | GH O pQHUJLH
GX ELRJD] (Q JpQpUDO GH FHWWH pQHUJLH QH YD SD\
QpFHVVDLUH GH PDLQWHQLU XQ H[FqQV GH SRWHQWLHO GH S
FRQVRPPDWLRQ GHV LQVWD®WDWIRQ\ GMUBRMEXIVWQRQDOL
GpELW QRPLQDO GHV EUEOHXUV /H ELRJD] pOLPLQpP HVW DO

' Re O pQHUJLH YDORULVDEOH DQQXHOOHPHQW
(Y 0:K -

(WDSH (QHUJLH QOQpFHVVDLUH DX EKDXIIDJH (FKDXII GX G

+\SRWKQqVHYV
f /HV EHVRLQV HQ FKDOHXU ORUV GH OD GLJHVWLRQ GH ERX

OfpQHUJLH YDORULVDEOH

tf /H FKDXIIDJH VH IDLW SDU XQH FKDXGLqUH ELRJD] GRQW (
WUDQVIRUPDWLRQ pQHUJpWLTXH HVW GH

Figure30 Economiepotentielle d’énergieprimaire en cogénération
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&RQFHSWLRQ GH VWDWLRQ GYpSXUDWLRQ

(FKDOHXU (Y |
(FKDOHXU 0:K -

(HOHFWULTXH (Y [
(HOHFWULTXH 0:K -

'RQF OYpQHUJLH QpFHVVDLUH DX FKDXIIDJH (FKDXIlI GX GLJF

(FKDXIl (FKDOHXU |
(FKDXII 0:K -

(WDSH (QHUJLH UHVWDQWH (UHVW GLVSRQLEOH

(FKDOHXU UHVW (FKDOHXU (FKDXII
(FKDOHXU UHVW
(FKDOHXU UHVW 0:K -
SHUWH (Y (FKDOHXU (HOHFWULTXH
SHUWH
SHUWH 0:K -

'"HYHQLU GHV ERXHV GLJpUpHV

/[HV GLIIpPUHOWHY ILOLgQUHVY GH WUDLWHPHQW HQY

(Q VRUWLH GH GLJHVWL R} VOHNWUERXGIN X@QWp HEH RAUDLWH P
WUDLWHPHQWY SHXYHQW rWUH DSSOLTXpV DX[ ERXHV VXL
HITHFWXp GDQV WRXV OKMMWDRQHVWYOBREHVKEEUDPUPHY Gl
JPQPUDOHPHQW DVVH] ULFKHV HQ SKRVSKRUH HQ FDOFLXP
FRQFHQWUDWLRQ HQ pOpPHQWY IHUWLOLVDQWY GHV ER:
GpVK\GUDWDWLRQ
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&RQFHSWLRQ GH VWDWLRQ GYpSXUDWLRQ

/HV ERXHV GLJpUpHV SHXYHQW HQVXLWH rWUH
XWLOLVpHVY FRPPH DPHQGHPHQW RUJDQLTXH HW SDUWLFLS

GHV VROV (OOHV SHXYHQW rWUH pSDQGXHV GLUHFWHPHC
FRPSRVWpHV RX VpFKpHYV

POLPLQPHYV SDU LQFLQpDDQWLR® HDY Bl 6 RAUH \FIDW LIRFK pQHU Jp\
DORUV VPpFKpHV WKHUPLTXHPHQW

HQIRXLHY HQ LQVWDOODWLRQ GH VWRFNDJH GHVY GpFKHWYV

Figure31 bestinationdesbouesdigérées
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&RQFHSWLRQ GH VWDWLRQ GYpSXUDWLRQ

'"HYHOLU GHV ERXHV JpQpUpHV SDU OH SURFpGp G|
/D SURGXFWLROQ GH ERXHV DSUQV GLJHVWLRQ

/IH WDX[ G DEDWWHPHQW GH OD PDWLqUH VgFKH DSUqV OD GLJ
ERXHV ELRORJLTXHV 2Q REWLHQW DORUV XQH SURGXFWLRQ G

31 DEDWWHPHQW 3L
31 [
31 NJ -

7TUDLWHPHQWY GH O DLU

/HV HDX[ XVpHV XUEDLQHV JpQqUHQW GHV FRPSRVpV PDORG
SROOXWLRQ ,0 VIDJLW HVVHQWLHOOHPHQW GH FRPSRVpV D
/TDLU YLFLp GRLW rWUH GPEDRGRVUWDK \BW VD BDRW X GWMV U H
OTDWPRVSKqUH

/HV JD] PDORGRUDQWYV VR QW FECHSW pVRXXIW GHQ D RYWIVIMHR * GH
UpDFWLIV FKLPLTXHV QRIQEW WBX®MPHIUW \OpH/V SRRDOUY DLVHV RGHX U
/D SUHPLQUH WRXU SHURKMMW X@L® D ®J B DFPRRD QBITXH HW OD
ODYDJH R[\GR EDVLTXHU p/GRXLGH MOIHWHPR BRXWpV VRXIIUpV + ¢
PHUFDSWDQV«

(YDOXDWLRQ GHV LPSDFWV (QYLURQQHPHQWDX|

/H SURMHW SHUPHWWUD SQ{FYEDR®® HBPMQ @/ B WV CELIU WD Q V
VDQWp SDU OH UHFXO GHV PDODGLHV OLpHV j OfJHDX HW
LQGLFDWHXUV GH SHUIRUPDQFH FOpV GHYDQW IDLUH OJREN
SURMHW VRQW OD FDSDIFWWRQD G GiWKLLRIQMLHRIO HO B HI OMOV. W p
OYDFFXHLO TXH UpVHUYHURQW OHV FRPPXQDXWpV | OD
OYDPpOLRUDWLRQ GH OYDVVDLQLVVHPHQW HW j OTK\JLqQH

/H GPELW GH OD VWDWLRQN XRWD GLTHRE M HWF 1§ | X®HVXEYVSRVL
VWUDWPJILTXHPHQWVSRXHWLR QLW LGWBIHQHBIDO K XAV I TH I 1 H F \
GDQV OH ODERUDWRLUHWLVKH BRWXHBXWHUYEROEEUHY VXU
FRPPXQDXWpV EpQplLFLDLWHN SHXRUHW WHSRROW HOH DS PHVV
VDQWp

' XQH SDUW OHXU FKDUJH RQOXD QW W Q@HNWAB K[V X/ HYV UHMH
GDQV OH PLOLHX QDWXWIHKM WRKQVOHWYHYWRXQFHY QDWXUHO
OTHQYLURQQHPHQW G DXWUH SDUW XQH IRLV pSXUpHV DGp
rWUH XQH VRXUFH GJfHDX SRXU OHV VHEFWHXUV FRQQXV SRX|I
FRPPH OfDJULFXOWXUH
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&RQFHSWLRQ GH VWDWLRQ GYpSXUDWLRQ

OHV YDULDWLRQV GDQVPSBYQHHYFBEDIUWBWY R IDFGRY GH
VXFFHVVLYHV HQJHQGUHQW GHV LPSDFWV j ORQJ WHUPH V.
DJULFXOWHXUV 3RXU FHOMLWIWQISRHYW BX[ YV HKXVRQW X
WRXMRXUV GLVSRQLEOH pWDQW GRQQp TXH OD FRQVRPPDYV
HITHW OHV HDX[ XVpHV WUDLWpPHV SHXYHQW DVVXUHU OfpT>
OHV UHVVRXUFHV H@ pIDS/XALND G\W QOH O HU R MOIMHMK QDW XUHO

(Q IDLW OH UHF\FODJH GSH\W PIBDW WX \DLNW GHU DR QUpHVU XQH J
GYHDX TXL VHUDLW GLVSRQLEOH SRXU OH VHFWHXU DJULFR
SX LUULJXHU KHEWDUHVY GH FXOWXUHVY PDUDVFKqUHV J
HDX[ XVpHV D\DQW XQH FDMDFRWWHRBHD HW %RILVVDXG

PrPH RSWLTXH OH JRXYHUQHPHQW HVSDJQRO D DGRSWp HC
UHF\FODJH GHV HDX[ XVpWNVSHOR¥RXQUM WBH JROLRQ GHIROIV
VIDMRXWH PGOM| RQXVBIHOPVpPY GDQV OH GRPDLQH GH OfH
HW %ULVVDXG

(Q HIITHW FHWWH DSSURFKH XG HX UHHFYF S B U HOWWV UDLW G H
FRQVWUXFWLRQ GYLQIUDVWUXFWXUHYVY GH WUDLWHPHQW GH
SRVLWLI VXU OH PLOLHX UDEKSWOIXFROQRQUXNFWLRIQ GO FHV
OLPLWHUDLW OD FRQVWUXHFW LR BHMHUUPVYHWVY RHUVXG TP DXL F
LPSDFWV QpJDWLIV GH H@W\V KDRGI/XDRFEEYHPXU OTHQYLURCQ

JTIXVDJH GHV HDX[ XVpHV WUDLWpPHV SRXU OfLUULJDWLRQ
UHQGHPHQWY DJULFROHV j FDXVH GH FHUWDLQV FRPSRVpV
OHXUV WUDLWHPHQWY *pQpUDOHPHQW FHV HDX[ VRQW ULF
PDWLQUHV RUJDQLTXHV FRPPH OYD]ROH SKIRYBKRWH OHD ] ROW
PLFURQXWULPHQWYV

&HV GHUQLHUV VRQW LPSRUWWRWVOD OB UWILY LSRXHW XJIP VWU
SURGXFWLYLWp DJULFROH &HOD SHUPHWWUDLW GH UHPSODFH

/HV SULQFLSDX[ LPSDFWV pYHQWXHOV GX SURMHW GXUDQW
PLVH HQ °XYUH VRQW OHV VXLYDQWVY pPLVVLRQV GH SDUW
PPDQDWLRQV RGHXUV GpJDWpBMW SDBFHY ERWX K5 13 MAQUIDL WHP H Q
PSXUDWHXUV SULPDLUHYpHWWLR Q O BO FEYDREQHVIVRIIRQ H W
WUDYDX[ pOHFWURPpPFDRYDXHYHFRQEWUHH\G HRWDPPHQW O
GIpJRXWYV OHV URXWHV EPREGLVVWHW OWHW ERW GRHMWRQW O
SK\WWLTXH /H FRQVXOW D Q3 D3WppRAPMERQ FHYXUHVUHURQW
GHV FKDUJHV GH OfHQWUHSULVH
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&RQFHSWLRQ GH VWDWLRQ GYpSXUDWLRQ

&KDQIJHPHQW FOLPDWLTXH

/ID FRQFHSWLRQ GX SURPMKWLDUNQ® IHRQ FRIP SSWLBHVWHXUV DQ
FDSDEOHV GH SURGXLUH GH OfYpOHFWULFLWp j SDUWLU G
I fpPOHFWULFLWp SURGXLWH SDU OH SURMHW VHUD XWLOLV|
OHV FREWV GYpOHFWULFLWp $XWUHPHQW GLW OD EDLVVH -
OfpTXLYDOHQW&ZHR &2 &+tO0 \ D OLHX GH PHWWUH HQ °
VWUDWpPILHY GH UpVLVWHUXYHDRBIE&D@UVHPWRAWQBOLNBEWLGDQV
DYDQWDJHV GH FH SKpQRPqQH GDQV OD PHVXUH Re OHV QRX
OH SURFHVVXV SHUPIOWWULREWOEGW I HOQRRUFWBUPH GX SURME
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&RQFHSWLRQ GH VWDWLRQ GYpSXUDWLRQ

(WXGH (FRQRPLTXH

&RQVRPPDWLRQ GITpOHFWULFLWpPp SDU OD VWDWLRQ

Unités destation Puissancalemande(KW)
Batiment d'administration 48.26
Batiment degardien 15.6
batiment de puissance 4.89
batiment dedégrillage, postede
lavage, Tamisagelessablaget 75.3
dégraissage
batiment de désodorisation 30.35
batiment de ventilateur 505.3
laboratoire 10.78
Décanteumprimaire 17.84
bassind'aération 22.15
le clarificateur 61.6
Batiment dechloration 6.82
Batiment detraitement de boue 143.77
Digesteur Anaérobique 300

Totale 1242.66

OH EHVRLQ HQ pQHUJLH pOHFWULTXH SRXU XQH QRPEUH PR\
] KHXU HVW K-

3UL[ GH OfpQHUJLH pOHFWULTXH FRQVRPPpH

/HV WDULIV GTpOHFWULFLWpPEDXQ AMRfRAQUW GUHYVY WRED QW HOBIXW D E

Figure32 fTarifsd'électricité au Liban
(Q PR\HQ FRXW GH .:K FHQW 8Q JpQpUDWHXU D JD] GH Pp
GRQQH K -

&RXW WRWDO G pQHUJLH pOHFWULTXH VDQV FRIpQpUDWLR
&RXW WRWDO G pQHUJLH pOHFWULTXH DYHF FRIJpQpUD

- DQ
*DLQ HQ IDFWXUH G pOHFWULFLWpP C
*DLQ HQ IDFWXUH G pOHFWULFLWpP DQ
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&RQFHSWLRQ GH VWDWLRQ GYpSXUDWLRQ

2Q FRQFOXW TXH GDQV F®\GW H6 I RIIDY ISIRX © XWREXMDWO pOH
SDV UHQWDEOH

&REW G LQVWDOODWLPQ@LGVRISQDDRWH RXHHWDBWLRQ G p

Formule Valeur
Débit Journalier moyenne | Q=3220m3/J 3,220
batiment de dégrillage, CC=674Q"0.611 $ 93,747.53
postede lavage, Tamisage,
dessablageetdégraissage
0&M=0.96Q+ 25,038 $ 28,129.20
CC =6.00002)"2 +19.29Q+
282,502.67
DécanteurPrimaire 220,389 ¥ 2823026
O &M =1.69Q +11,37 $ 6,578.80
CC=72Q+ 368,043 599,883.00
Bassind'aération Q $
0&M=4.58Q+ 36,295 $ 51,042.60
CC =29410Q"0.609 $ 17,725.47
le Clarification
O &M =3.32Q +5,842 $ 16,532.40
CC =795Q70.598
Chloration $  99,555.43
O &MV =:9.000001Q"2+2.36Q +
24,813 $ 32,401.83
DigesteurAnaérobique CC =6.00002Q"2+ 23.7Q+
208,627 $ 284,733.63
O &M= 8.54Q70.91 $ 13,292.50
Main d'ceuvre
administratif O&M =8.31Q70.717 $ 2,721.03
CoutTotalde constructionet d'installation desquipement et
lesinstrumentations $ 1,378,147.73
CoutTotald'opération et demaintenance $ 147,977.33

&RQFOXVLRQ

OD VPOHFWLRQ G XQ SURBNMHVXXUGEHXU POWPIRPEWVWHZWQLTX|

* DSUHV FH WDEOH RQ FRQVWDWH TXH OH FRXW G pWDEOL
P HW OH FRXW G RSHUDWLRQ HW GH PDLQWHQDQFH =
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&RQFHSWLRQ GH VWDWLRQ GYpSXUDWLRQ

&RQFOXVLRQ

/TLPSRUWDQFH GH OD SROQRW IMRRX GV \X ®B )[SHILDWLARD SRXU
HITOXHQWY SROOXpV QH SURYRTXHQW XQH GHVWUXFWLRQ W
JLEDQ RX OHV YLOODJH XWLOLVHV OHV SXLWV VHSWLTXHV W
ULVTXH OD VDQWH G KRPPH

O HDX XVpH HVW XQH VRXUFH G{HDX WRXMRXUV GLVSRQLE
GIfHDX SURSUH QH VI{DUX[WWp&SNVWHDRLAMpHW SGEKY HHOQW DV V XL
F\FOH QDWXUHO GYHDX HWHQUP VG XLYWHRQ WHYU HYHWVMRXWAH\Q p
PLOLHX QDWXUHO

GH SRLQW GH YXH pFRQRPLTXH OD VWDWLRQ SHXW rWUH L
SRXU OHV DJULFXOWHXUV DXVVL HOOH FUpH GHV RSSRUW
JHQV

8QH pWXGH pQHUJpWLTXH GRLW rWUH IDLW DX FRXUV GH IR
OH JDVSLOODJH pQHUJpWLTXH HW UpGXLUH O pPLVVLRQ GH

OD FRQVWUXFWLRQ GH FHWG® H VW BIWWR © HD TRIKRIR © B € FIHR GIFWV L |
FRQVXOWDQW LPSRVH GHMVYIQUREQHP KQW HOHY ISWXU UpGXL
SURGXLW GXUDQW OGHRMDWX\FWRMLBE G RQIDWXUH RGHXU

FHWWH pWXGH VHUD SUpVHQWHU DXVVL DX FRQVXOWDQW SF

OH VXMHW GH WUDLWHPHQW G HDX GHYLHQW GH SOXV HQ
SROLWLTXH HW SURYRTXH GHVHIXMHEDOHNW RPEPBsPHEO GMW @R
DYRLU XQ SODQ GH FRQVHUROWWRQ WBLDHQ XHBORMLW OB LMMAU C
UpXWLOLVDWLRQ GDQV O DJULFXOWXUH HW O LQGXVWULH

XQH VWDWLRQ GTpSXUDWLRQ QpFHVVLWH GH EHDXFRXS G{p
XQH pQRUPH TXDQWLWp GUKGH UDXHE URIIIR X DO ERRXHHY G Tp S
DX[ HDX[ XVpHV

&RPPHQW SHXW RQ XWLOLVHU O HDX XVpHV FRPPH VRXUFFL
TXHVWLRQ SULPRUGLDOH GDQV OH IXWXUH SURFKH
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&RQFHSWLRQ GH VWDWLRQ GYpSXUDWLRQ

%LEOLRJUDSKLH

78&+2%$12%/286 * %85721 )/ 67(16(/ + ' ,Q
ZDVWHZDWHU HQJLQHHULQJ WUHDWPHQW DQG UHXVH
OF*UDZ +LOO (GV HGLWLRQ LQWHUQDWLRQDO

/1 ,Q ZDWHU DQG ZDVWHZDWHU FDOFXODWLRC
WKH OF*UDZ +LOO 1HZ <RUN

.2'$9%$6%/ $ 7KH 673 *XLGH 'HVLJQ 2SHUDW!
ODLQWHQDQFH 1DJHVK (GV .DUQDWDND 6WDWH 3RO
63(//0%1 ) ODWKHPDWLFV PDQXDO IRU ZDWHU I
WUHDWHPHQW SODQU RSHUDWRUV (GV &5& 3UHVV 1H
(WDWV 8QLV (FRQRPLF DQG 6RFLDO FRPPLVVLRQ

ZDWHU WUHDWHPHQW WHFKQRORJLHY D JHQHUDO UHY
'RVVLHU WHFKQLTXH VWDWLRBQsSGOHSX1BD¥AXLRQ GH VD
0(7=

BLHUUH ) /HPLHX[ LQXU WKWXILDRIBIWVHSDUWHPHQW G
1RWH GH FRXUV (FRXOHPHQW HQ FKDUJH

- 328//1(%$8 &DUDFWpULVDWLRQ GHV ELRJD] ,1(5,6

SURMHW DFWXHO

$O0 *KDGGLU ZDVWHZDWHU WUHDWHPHQW SODQW .KDO
7TLEQLQH ZDVWHZDWHU WUHDWHPHQW SODQW 6RXWK .

6LWH ,QWHUQHW

KWWS ZZZ DGHPH IU

ZZZ RLHDX RUJ

KWWS ZZZ ULDHG QHBPWHDK SIDMEUQDWLRQDO GIDFFq
GXUDEOHV
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&RQFHSWLRQ GH VWDWLRQ GYpSXUDWLRQ

Annexe |

3ULQFLSDOHV FR (DVAIQRMIIRGHWN LMV EBURW H F W
ITHQYLURQQHPHQW VLJQp SDU OH /LE

'DQV OH FRQWH[WH GH R GHRMMHFVWHYR G G 5 DDUWDFXOLHU OTC
JLEDQ D SDUWLFLSp | SOXVLBQW VS GROUMWYVVHMRQYHQWLRQ
LOQWHUQDWLRQDX[ 6HORQQFHWW RE®HOYNG R QS/U HIHG LHE IV R X W
QpFHVVDLUHV SRXU UpGXLUH HW HPSrFKHU OD SROOXWLRQ
3DUPL FHV FRQIPUHQFHVY HW FHV FRQYHQWLRQV

(Q /H &RQJUQV GH /RQGUHV

(Q /H 30DQ GI$FWLRQ GH OD OpGLWHUUDQpPH 3%0

(Q /D FRQYHQWLRQ GH %DUFHORQH SRXU OD SURWHF)
(Q /D FRQYHQWLRQ LQWHUQDWLRQDOH SRXU OH 31

OpGLWHUUDQpH

$X /LEDQ LPSRVpH SDU OH 3%$0 OfpWXGH GJLPSDFW VXU Of
LQGLVSHQVDEOHYV j OD SURWHFWLRQ GH O HQYLURQQHPHQMW
HQ DREW (OOH HVW R BRXIWD WRRDUM SXRMEW VXVFHSWI
OJHQYLURQQHPHQW 3R XQJ pO\X GSHU pG PLUPEBEWERQ VXKW OTHQYLL
JRXYHUQHPHQW OLEDQDLW R$pQU LR CHOOD GHIBBWANQ T X
GH

/ (WDW GRLW FRQWU{OHMXGHMYWNKNQHN BWRSDFRGWH DQW I
VXU OD UHFHYDELOLWpPp GX SURMHW ,0 \ D GRQF XQH GRXE
G RXYUDJH HW GH O (WDW DX QLYHDX GHV pWXGHV G LPSDF)

/9(,( GRLW rWUH SUpVHQWpPH DX OLQLVWQUH GH Of(QYLURQQ
WRXWHV DXWRULVDWLRQV DGPLQLVWUDWLYHV H[LJpH SRXU

ODOKHXUHXVHPHQW O DGPLWHQW \@U DML KUY QRO GHRK B R/ X |

ERXW O DSSOLFDWLRQ GHV PHVXUHV RUGRQQpPHV $LQVL
UHVSRQVDELOLVDWLRQ GHV PDVWUHV G RXYUDJH XQ DXWRF
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&RQFHSWLRQ GH VWDWLRQ GYpSXUDWLRQ

Annexe |l
'‘PJULOOHXU $XWRPDWLTXH
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G

eau claire®

eau claire®
Réalisation d’équipements de traitement des eaux

'pJULOOHXU $XWRPDWLTX
7\SH (& &

JRQFWLRQQHPHQWRQWDJH
$UULYpH GHVQM¥ GDQV XQ FDQDO (& & RX GD
$PRQW i GH UHOHYDJH (& %

6RUWLH GHYV UHI\/IH

SPRQWSRIDO ch\ﬁOGLWLROV GIXWLOLVDWLF

% k W L ! &RQGLWLRQV +\GUDXOLTXHV
/IDUJHXU : 1DWXUH GHV HIAXHQWV
'H PP ] PP : 'pELW GHPDQGp
+DXWHXU pPD[L : (QWUHIHU
P : +DXWHXU GIHDX PDJ[L
{ +DXWHXU GH JULOOH
*ULOOH : LPSODQWDWLRQ GDQV XQ &D

*DXWHXU GH JULOOSHSURIRQGHXU GX FDQDO
j PP HW SOXV, /DUJHXU GX FDQDO

(QWUHIHU i + +DXWHXU GH UHMHW + VWDQ(
PP | PP : + 7+DXWHXU GLVSRQLEOH VRXV
* 1 ou 2 DéRecteurs possibles si le dégrilleur est moins
&DSDFLWpDP ¢ large que le canal (option )
P K | PK :
i LPSODQWDWLRQ GDQV XQ 3R
ODWpULDX]| (& %
LOR] I RX LQR[g " /LDPgWUH GH OYDUULYpH GHYV

5 5D\RQ LQWpULHXU GX SRVWH
+3+DXWHXU HQWUH OH ¢ O GTHI
+ +DXWHXU GH UHMHW

* Un canal métallique spécial pour bxer le dégrilleur sur les
parois du poste ( option )

/\SH GH UpFHSWDFOH
(QVDFKHXU RX VDFV ¢ OWUDQW\
3RXEHOOH +DXWHXU
&RQYR\VHXU &RPSDFWHXU
$EUL SRXEHOOH IHUPpP

2SWLRQV

%RvWLHU GH UDFFRUGHPHQW D
PDQXHOOH ERXWRQ SRVLWLF
$UPRLUH GH FRPPDQGH HW GH !
&DQDO PpWDOOLTXH SRXU PRQ\
GH UHOHYDJH

9.V GH FRPSDFWDJH RX FRPSDF

* Montage possible par EAU CLAIRE
Document non contractuel et modibable sans préavis

=$ /H &UpOLQ 5XH GHV $FDFLDV 6
7pO YD (PDLO FROWID

Réalisation d’équipements de fraitement des eaux 6 L W H Z H E Z Z Z H D X F O D L U H




-
eau claire®
Réalisation d’équipements de traitement des eaux

'pPJULOOHXU $XWRPDWLTX
7\SH (& &

1RPHOFODWXUH
&KKkVVLV FKDXGURQQPp *ULOOH

7XEH SRXU SDVVDJH GH FKEGHLJQH

%RVWLHU pOHFWULTXH RX DWRALRBPGHFWHXU DYHF S
FRPPDQGH 7UpPLH VRUWLH GpFKH
6pFXULWp FDSRW JODVTXH GIpWDQFKpLW(

SRUWH DYHF YHUURXLOODJH %B\QB\R/DCW-I'E&WQWHQDQ

3RLIQpH SODVWLTXH $QQHDX[ GH PDOXWHQWL
6XSSRUW *&

) =$ /H &UpOLQ 5XH GHV $FDFLDV 6
& eqau claire® 7pO )D[ (PDLO FRQWID
Réalisation d’équipements de traitement des eaux 6LWH ZHE ZZZ HDX FODLUH




&RQFHSWLRQ GH VWDWLRQ GYpSXUDWLRQ

Annexe I

3RPSH GH 3RVW GH ODYDJH
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&RXUEHV GH

3;

SHUIRURDQFH

&+$11(/

3URMHW ‘ &Upp SDU ‘ ‘ 3DJH
3RPSH3; &+$11(/ 3:)/2: 3RPSH VHXOH 3RLQW GH IRQFW &RQWUDF
5RXH &;; 5RXH j GHX[ DXEHYV PP "PELW PA K

3DVVDJH OLEUMP \

9LWHVVH QRPLQB®H

+DXWHXU GH UHIRXOHPRQW

5HQGHPHQW K\GUDXOLTXH

WXHO

QH[ s

VHW RI FRQGLWLRQV FDS|

ORWHXU 0 a +] 3ROH 3XLVVDQFH DEVRUEHH IN:O DBEUH
3XLVVDQFH 7HQVLR@ ,QWHRVLWH QRPLQDOH 3XLVVDQFH DEVRUEHH N: 3
5HQGHPHQW GX PRWHXU J)DFWHXU GH SXLVVDQFH D FRV SKL
&DEOH HOHFWULTXH PPJd [ PP& '2/ [ PPO [ PPB8 <
GDWD UHIHUHG WR (DX SXUH > @ fé& NJ GPf TTPOAHWDQFHV DFF ,62 $Q
> oxwhxU GH UH RXOHPHQW
[
! ~psH
E ~
E| ~
3 ~
El ~
E| ~
3 ~ L
<
E ~
E ~
E N
E| AN
E| N«
>NE XLVVDQFH | O DUEUH 3 I N -
E "
E — } NE
% E—
>?SHQGHPHQW ‘
3 | —T = il 1
> R
S
>:
;%DOHXU 136+
o s
E| — | I R
>Pii K@
&XUYHV DUH DSSUR[LPDWH SXPS LV JXDUDQWHHG IRU RQH
3$3$1721$726 6 $ )/2:6(/(&7 YHU 3$3$1721$726 UHVHUYHV WKH ULJKW WR PRGLI\ DQ\ GDWD ZLWKRXW SULI



&RQFHSWLRQ GH VWDWLRQ GYpSXUDWLRQ

Annexe |V

/DPLV SRWDWLI
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eau claire®
Réalisation d’équipements de traitement des eaux

7DPLV 5RWDWLI DYHF RX V
LQFRUSRUH (& 5

/DPLV URWDWLI W\SH (&

ORGQqOHV
5 5 5
5 5 5 5
7DPERXUWYXUHV
'LDPqQWUH
PP
/IDUJHXU
PP j PP

(QWUHIHU
—Pj PP

&DSDFLWp
P K j P K

/DPLV URWDWLI DYHF FRPSDFWHXL

ORGQqOHYV

58& 58& 58&

58& 58& 58& 58&
&RPSDFWHXU LQWpJUp

7\SH (& &&

7\SH (& &&
2SWLRQV

7UpPLH GH GHVFHQWH
(QVDFKHXU DYHF FDVVHWWH

/IRQIJXHXU VXSSOpPHQWDLUH GX FRPSDFWHXU
VXLYDQW LPSODQWDWLRQ

J)DEULFDWLRQ
JQR] /| RX ,QR] /

SHFRPPDQGDWLRQOXHASpFLY

BUpYRLU XQ GpJULOOHXU JURVVLHU Bl @G WDPVRHDN H5 X WV B P L © R URXY
GpWpULRUHU OH WDPERXU YRLU JDPPH GpJULOOHXU 525488%/ (&
SURFpGHU DX ODYDJH j OTHDX FKDXGH SRXU GHV HIAXHQWYV WUQqV

/H &UpOLQ 5XH GHV $FDFLDV
@ eau claire® )D[ (PDLO FROWU
Réalisation d’équipements de traitement des eaux 6LWH ZHE ZZZ HDX FODLUH




eau clairee®

Réalisation d’équipements de traitement des eaux

7DPLV 5RWDWLI DYHF RX V
LQFRUSRUH (& 5

1RPHQFODWXUH &DSRW DYDQW UHO H\DIPEGHGH ODYDJH 7rWH FRPSDF
%kWL FKDXGUROERWP VXU YpULQ 7UDSSH GH YLVLWHSDIPPSSHH GH OD

ZUpPLH GYpYDFXDWL kG VXSSRUW GH ODYDJH RSWLRQ
(QWUpH GHV HIA X ARRARXY 3DOLHUV VXSSRUWW&ODSHW UpJO

WL (WDQFKpLWp ORWR UpGXFWHXU B6RUWLH ¢ OWU
SNl oo cr PDP%X\%V%F%QNHVL))%%QUY*)\(/?/?Q%L\JNWLHGV VXSSRUWYV &DSRW UHOHY
QWp %KkWL VSPpFLDO 5&

7UDSSH GH YLVLWH
$XJIH

"LDPqWUDHU JHX'WELW PD[RELW UDPEH VD QFH %
7DPERXWDPERXVHD X XK UEHD 0@ YD PR W H[X UP P PP

3RXU XQ HQWUHIHU GHHQW-0FP6 HIAPJ O SRXU HQWUHIHU PP GpELW |

= /H &UpOLQ 5XH GHV $FDFLDV

eau claire® 7pO )D (PDLO  FRQWU
Réalisation d’équipements de traitement des eaux 6 L W H Z H E Z Z Z H D X F O D L U H




&RQFHSWLRQ GH VWDWLRQ GYpSXUDWLRQ

Annexe V

3RPSH GH GHVVDEODJH
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&RXUEHYV GH SHUIRUWPDQFH
3 9257 (:
3URMHW ‘ &Upp SDU ‘ 3DJH
3RPSH 3; 9257(; 3;)/2: 3RPSH VHXOH 3RLQW GH IRQFW &RQWUDRWXHO
5RXH 9: 5RXH 9RUWH] ' PP PELW Pii K
3DVVDJH OLEURP ‘ 9LWHVVH QRPLQDGORH +DXWHXU GH UHIRXOHPP QW
5HQGHPHQW K\GUDXOLTXH
ORWH XU a +] 3ROH 3XLVVDQFH DEVRUEHH IN:O DREUH
3XLVVDQFH 7HQVLR@ ,OQWHQYLWH QRPLQD®OH 3XLVVDQFH DEVRUEHH N: 3
5HQGHPHQW GX PRWHXU )DFWHXU GH SX|LVWVDQFH D FRV SKL
&DEOH HOHFWULTXH PPo '2/
GDWD UHIHUHG WR (DX SXUH > @ fe NJ7@PHUDQFPHS VFF 62 $QDH[ $
>|§+DX—WHXU GH UHIRXOHPHQW-
3 -
E L N
E| ~
=k o sHae |
E ' . -1
3 <
E| ~
E N
3 N
E ~
3 N
E| N
E| ~
E ~
E RN
3 <
3 BN
E N
3 N
3 N
>N§3XL'\/VDQFH'O DUEUH 3
E I B 3
E 3
E {4 N
o 38HQGHPHQW . - ,
E S
| ~
E ~
3 N
= ~ ,
E i [ ]
E AN '
E N
E N
E PR
T T T T T T T T[T T T T T T[T T T[T [ T T T [ T T T [T T [ T T T[T [ T T T [ T T [ T T [ T[T T [ T T T [T 7T
>PA
&XUYHV DUH DSSUR[LPDWH SXPS LV JXDUDQWHHG IRU RQH VHW RI FF

3$3$1721%$726 6 $ )/2:6(/(&7 YHU

3$3$1721$726 UHVHUYHV WKH ULJKW WR PRGLI\ DQ\ GDW



&RQFHSWLRQ GH VWDWLRQ GYpSXUDWLRQ

Annexe VI

6 XSSUHVVHXU
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Atlas Copco
Oil-free positive displacement screw blowers

ZS 18-132 / ZS*d/l0 VSD

18-160 kW / 25-215 hp

Atlas Copco



Proven technology in a leading design

Wastewater Treatment Pneumatic Conveying
First-rate ef ciency for wastewater treatment plants (WWTP) Cost ef ciency & 100% oil-free air for industrial processing
Flue Gas Desulphurization Industrial Applications

High reliability for coal- red power plants Cutting-edge blower technology for industrial applications




Keeping your production up and running

Driving down energy costs

Assuring your peace of mind

Protecting your reputation and production

Easy installation
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