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GEOI OAEew U¢UT UBAUGBU 70-90
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QO UeUETOYT UTE eUU0UT £ RGE ¢UGEYT O8 T UBOU eUUA UE GAGE 1
eUE &U UGOOA UE eAl 6t E URT UT UAeal U006 ¢0OGROEEeOU el
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909090 g
3a0Cl 2,2 kg/d
DOT 6 ET Ue Ud { 2,4 kg/d
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QR (NOj recycle) -
BOD Removal Nitrification
k | x* *’i* * X *’;*
k| xTkTk | Tk Tk
Anoxic Tank

@&l 06 T U UTUGGUI EGUUs U6 U

HUEV@EWDI OEUDO ¢ o6 0eUUUGed

Uia &0 ¢o00aiviaels 160U
O6e0 ¢sl UeU GUsT OUUE

dzg 3 K g dzD% PKo3n3zg U
KgogG3DH g ugGQ g
MBBR a0 1 UE 2 4 3 5
r|n 2AEUUE EI 661 1,218 904 1,671
ETUBQUEU ¢
A0 | m 330,5 304,5 301,3 334,2
ROEUsU ¢UD
£m0.  m 13,8 12,7 12,6 14,0
ET UOKuUEU duoU 66.0 62,2 60,9 68,9
kg/d
gueEU dGuoU 77.0 72,6 71,1 80,4
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DZ Uell 06800 ¢¢61 U0UeU0U)PEOEOEFAVEUBHERDO (00 Uy BALR Guriade Uu E
Area Loading Rate) AEU UU GUAGEU UEO U¢OY £Aedol GEDO O
Dzl Ue2rOKOEGUT UEUe 20 (OdUpaUEO GRUOGEUGYT OU SALR AEU U
TEUbOOOBECE (DEA@: Odegaard H., 1999)
Typical Design Values for MBBR reactors at 15°C
Purpose Treatment Target Design SALR
% Removal g/m*-d
Mitrification
BOD removal stage 90 - 95 (BODy) 6.0 (BOD;)
Efl. NHz-N > 3 mg/L 90 (NHs-N) 1.00 (NHs-N)
Efl. NHa-N < 3 mgiL 90 (NH3-N) 0.45 (NHs-N)
gT U0t UOEROO ¢¢41 0UeUO UeOl Obelys eUE AEU UO GUAUWEO UEO
Dzl Ue2BOKOEGUI UEUe &0 (O0UsGUEO UROLEUSODPOSEAER AEU
Typical Design Values for MBBR reactors at 15°C
Purpose Treatment Target Design SALR
% Removal g/m*-d
Denitrification
Pre-DM (C/N = 4) 70 (NOs-M) 0.90 (NO3-N)
Post-DN (C/N = 3) 90 (NOs-M) 200 (MO2-N)
(DEA@: Odegaard H., 1999)
1. DAdA UUBOE eUE AEU UU UbdgU (3) GUAEUEU
DAJd ORY GRUUEUGITOD TQT Au U 330,5 m?d, 0,23 m3 min
GoAea®l UbRGE UEGaUdRUYT UT O6 GDD 272,4 mg/L
GoAee&el UBDRGE UEGQUBRUYTUTEO UVT RITgU
© e e em o e A oA Ao Lo o 2 o o . = x. 50Omg/L
Il Ut aZl UUUE RO al00% UOG6 UEUUOROT
GoAeal UoRDEUEBGUUL OB 0 mg/L
U0dY OedUGsU GRUUEUGY OU: 15°C
2. DO A VUOOE AEU UO ¢o6aUO (UI O1T Eeu) GUAULEOD
GoAeal UoRDEOIZSIU0O6 (¢UDUUOR®D) : 13 mg/L
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3KQKgEG Qg HDE gDDPKGKHGQG Qgo . « A
KiQOgdgGy KOG KdzigGogG oH3ggn3 DB Qo SKoKGQ DKdzGgooDEgoeQns
JUAOO Ul Ueoseéel OGOdos6UO Ul A Ee V06 20
pUdUUORY) ’
KOEGUT UEUed GUOUEGE (SALR): 0,9g/m 2d
gdlAEAl EOQOABWUIE®IAH W6 0 ReUVEBEVUUO® 687 @Y OV Aé d 6 {Sartadd@  Area
Removal Rate, SARR) e UBE®@ ¢ EG UT URIW&® @E (Suace Area Loadin g Rate, SALR )
UpOUsb ¢ ailal@erm T Oa&EEAd UT T U
2 05
E 045 X pre-denitrification
=
w 04 —] = 100% denitrification X
QS 035 ,fo:
> 03 — 4%»52‘&
g 025 — WX X
£ 02 1 X
S 015 X~
8 01 —
!g 0.05—
= 0 | T T T
a 0 0.1 02 03 0.4 0.5
Load (SALR), g NOx-N/m?.d
KEéui2®: G6aReUEGE UO 0687100 U¢pOT Aédo6T1GEO (Surface
UpEGUT UEUegd GUOUEGEO (Surface Area Loadin

DO OUGET UAE®#DBU UUUOT SARRSALRA
VSSALR, U¢u UO ¢Ud U AT R UEZAEAE
SALR (g/m 2/d): 0.2 0.5
SARR/SALR: 0.95 0.94
DD OeUp UUVUE UUE
Q1 4 (SBRR/SALR vs SALR: -0.033
GEY U@ ZSARR/SALR vs SALR: 0.957
0 U A BARR/SALR 0.927

2 0 BBARR=0,927x SALR =0,927x0,9= 0,83 g/m 2d

3. DAOA UUBOE AEU UO uUOU0BO (UGOT Aeovoil aE BOD) 0

6g/m2d (AEU U¢ Ol
KoEGUT UEUeg GuoUEGE (SALR): BOD 90% U¢u 272,14
a0 25/Lmg
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SKOQKgEGQg HDA gDDDPKIGgKHGQG Qgo S oy . . A

K109g§9Cq KOKG KdzigGogC oH3gGn3 DB 0o SHeK9o PR Cg0oeDEge0ns
SALR (g/m?/d): 75 15.0
SARR/SALR: 0.925 0.875

DD 0e Up UOE UUE

Q1 ¢ (SERR/SALR vs SALR: -0.007

GEY UB@" ZBRR/SALR vs SALR: 0.975

0 U A BARR/SALR 0.935

2 0 (3ARR=0,935 x SALR =0,935 x6=5,61 g/mZ2.d

4. DO A UUBOE AEU UO UdsUO (TEUDOOPOsEGE) GQUALEOD
GoAea®lI UdbRGE Ut DuOa3s@iiTRIsUD (3 2 mg/L
GoAea&l UbROE UEUT 61 &l 06 Ot 6 Aul Ob
e L om o 3 mg/L
(oUdUUORD)
5. Hup Ol OAEGT 0O SALR AEU UET TEUbO¢
% Up O Aédof QE 3 96%
GEU UET UEUBAUGSU UEO TEUOOPOKWEGEOL] ODDRGEGEAOUN U O6
U1 UE UO Ueunl Oo6e0:
- For operation at 159C Nitrification SARR:
» A DO. | SARRms| N @ SARRma
12 A DO =5 mglL mg/L g/m*/d mg/L
B o P e 2 0.61 0.50
E - DO = 3 mgiL 3 0.88 0.80
e / L i 4 1.03 1.00
:1: e 71 g 1.23 1.30
04 / B 1.41 1.65
02 |/ 9 1.88 2490
) 4
= i 4 ve > KEeuDbel gEY &O SIARR = [ N/ (
Bulk Liquid NH5-N, mg/L 33
KEéeui2h: gEAADUT BEGHO8T O0U TEUDOG
GRa&GE 70 UET GoAeéeexi UBROE
GU UeUU E UOYV @ URI OoEaul UERT AdUTval YO UET eU
TEUOOOOBEGED 10U oUBEOOEGUEeN ¢UOAAOT UU UET Go6Aeé el
gU G000 U¢s V200060 UEUADA T UUU ¢0O6 ¢00eUoUOBT Usl U
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3RQRgEGOgHDEY gDDPKGKHGQG 0Qgo y S A
J MY ™I v e d s - . < A - Ko K DK dzo G D
Ki0gggGy KPHEG KdzigGogG oH3gGn3 DB 0o SKekKgo 206g00D5g00N3
SARR,Vs D.O.
% 2,5
o
e 2 y =-0,0059% + 0,2429x + 0,1662
o wuy ' nZddy
L 15
2
]
£ 1
T
< 0,5
)
0
0 2 4 6 8 10

D.O., mg/L

KEeui20: gEAABUT ®BEC G081 O0U TEUDOOOBEGRED GU OGR&GEUEBW o0El Odo6 A

N at SARRmax vs D.O.

3,5
= 3 y =0,0191%+ 0,1287x + 0,192
(@]
= wy I nz
= 25
©
E 2
&
< 15
(%))
T 1
2
0,5
0
0 1 2 3 4 5 6 7 8 9 10
D.O., mg/L
KEéeuRa: gEAAD UliloB e ol UBRGEO Ui aude UV 1 R BOeaE IO 61 EBARN (BA) 0 R
i 0 UET GoAewH WoRiGel 06 OFT 6Aul Ob
GEU UOT 1V &AEGUO do6éiu UGOT Aedoil aEO URT UVYRIEUe&al EGRUO

SARRmax= -0.0059 x (D.0O.) 2 +0.2429x(D.0.)  + 0.1662

KosGEO, AEU UET Go6Aea&l UbRGE URT UVYRIEUe«ql GUET &1
U OV Aedol a@dd UO60O UGUBIT DAUVUUE E Uelnili O6eE GReOE

NHs-Ne @ SARRmax = 0.0191x (D.O.) 2 +0.1287x(D.0.)  +0.1921
GoT UpuO AEU GoAezxlI UbROGE UEUI 6 mgL@GAEDT @A i00a T BOd EUd O¢ ¢
po0e U UUVE:

SARRmax = 0,84 g/m2 d

NH4-Ne @ SARRmax = 0,75 mg/L
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QRgEGOgHDEY gDDPKGKHGQG 0Qgo B

099Gy KOHE Kdziig Gog G 0H3IgGN3 DB OO 5RoRgO DKdx0Ggo0oDZgo0N3
O 0681100 SARR Ul #ARUUUE U¢u UET Go6Aezxi UdBRGE UO6 UEUI 61
GoAea®l UbRGE UOiuiO6 URT UV YTRIEUeal O0Ogil UE YUOUOAUTOUUBE Udu
GoAeUVUedoET &l E UEY Q@ GEUI 61 & 06 O1 63Amgi1000,75 Groghl. ¢ Vo 6o URG O
H GEUO@RGE UEO e&Ud1 OedlUGsUO AEU UOT o6e&iu UOY A£edol 0E
dUdAAOT UU UET Go6Aéea&li UbROE WRel0aUEl DD aibEsmO: Oo

SARRr = SARR1s x 8619 7 (B=1,058
i EI5°C, SARR1=0,84 x 1,058 15-19=084 g/m?2.d
goO ¢O0GOGUL UpOT Aeovol GEO URT UTTRIEUeal ueil OUUE U¢u UEIT
(50mg /Li 2mg/L)/50 mg/L=09 6@ 96 %

6AeUVedET &l &84 ¢pdlhd 2dgol®Re(=D,8 8 g/m 2.d

o
C
my-
—_

o

KoEl OA RUOUeUEdSEGUEe & ¢DEODTDHRDI JORGED U
U aA0E atEal EOAdUGEe £ U
a0 1 01.208% G/m 3. pAdsul U U
eRO 3. 520mF mO ¢O0daul0O U
. ;

_;G?B o

GEU UET eUUAdBUED ORT o66¢O1 OAEGYT 01 Unp¥a A WpUADED UCED O 569%. E
goO ¢O0GOGUL ¢l YORGEO URT uwUT 0T 0Tl TU aEOQOGOBUsO UobpEe A
GEU UET eUUAdDUEGE URT 6¢O1 OAEGY Ol UQEI #AUUUE UEY @ s60GE
7. Hip OT OAEGT 0O UAeO6 aEOGOd&RI eUE 0AeRT uwUTUOYTOTal Ul
71 190G 0AGEO-Ul¢s Ee )

DOGOGUL ¢1 GORGED: 65 %

Q1 Ud @i bd UNMO-N:

Qo x (NO3-N) in + Qo x R x (NOs-N) ot =0+330,5 m3/dx 3 x 13 mg/L =12.889,5 g/d
ApUEUOUT UOTE UVUoEGA UEU alf8s9,dou@Pogm 2d= 14.321,7 m?

aAe OO aEOQGODd &R : 14.321,7 m2/1.100m 2/m?3= 13,02 m?3

aAeOd uU01T UY Ul @b 13,02 m3%0,65= 20,0 m3

aAe 00 6ADOU: 20m 37 (1-0,75)x13,02m 3= 16,8 m?3

poul O6 ¢UdUT O Bb: 16,8 m3/0,23m 3min= 73 min

g UEUOUYT UIT E U¢ O3-NEé d 6 T BBO,5KMO%/d x (50 -13-2) mg/L= 11.567,5 g/d

KeUET aT UTE UOOT #AM:0061 0 E ONBg/m 2.dx14.321,7m 2=11.887,0g/d

GEI Uu@g AEU UOEI OA T uAO6 Ui Ueosel OGO0sUO T EUBEEG] R=3
GUOURO6 UGOT Aedvoil GEO URT T EUbEeql O TUAOO Ui Ueosel OGO
UoUT Ul EpUEey uEUUEeUGsU, &RO wU0O6 E #HNMUBUDORBDE T WoC
OeUET oY UTE U¢OT £BD6ITgIOE UN@Ue2I UGT U UsULU UVUPEUBARA OUUUE
10UV aA&l UUOUE ¢odUeUEée A& R=3,0
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e

o 5 ¥ -
A3 DB 0o sKe

gQ DKdzgGgooDZgoQns3

GoT U¢ud, E UUEUOUTUITE ¢UBOR®G Ui Uesel OGOdoUO TEUD

Qi
330,5 m3/dx3,0/24 h/d = 41,3 m 3/h

72  200U0A&AUEDO (Up OV Aedo6l GE BOD)

GEU T0UAOG6O UBGUI UsUO, g0 TUVaAl OUUE 6¢ufrE E UpOEeOQuU
DOGOGUU ¢1 GORGED: 65 %

Q1 U BGEO (0dUsO BOD:

Qo x BOD in =330,5 m 3/d x 272,4 mg/L = 90.028,2 g/d

APUEUOUYT OTE UQEGA UEU 208420 gaig/m 2d= 15.005 m?

aAe 00 aEOQOGOd &R : 15.005 m2 /1. 100 m 2/m 3 = 13,64 m?3

aAe oo uUT UY Ul g0: 13,64 m3/0, 65= 21,0 m?3

aAheddb 6AB00 21m3-(1-0,75)x1364m 3= 17,6 m?3

poul 06 ¢UdUT O Bb: 17,6 m /0,23 m 3/min =77 min

DOGUUEUU U OT Ueodol ul U (16.008® B x5,61 g/m 2.d=284.178,05 g/d

GoAea®l UbBROGE GDD GUET @& OuO UEO aEOI OA®#amOs5) gd/B830680 AUG s UO:
m3d=177mg/ll, E O¢pOsU 6¢UdeUl UpUVUE UET U¢UgUEGE URT 25 mg/
b1 UEGBO6

73  3°0UAUEDO (T EUBOPOBEGE)

DOGOGUL ¢1 GORGED 65%

Q1 U BGEO G-9BUsO0 3

Qo x3&in=330,5m 3/dx50mg/L+330,5m 3/d x 3,0 x 2 mg/L= 18.508 g/d

APUEUOUT UTE UoEGA UEU 2a1B5Dd g/ 2R48:g/m2d= 21.031,8 m?2

aAe 00 AaEOQOGODd &R : 21.031,8 m2/1.100m 2/m3= 19,12 m?3

aAe o0 uUT UY Ul g0: 19,12 m3/0,65= 29,4 m?3

aAe 00 6ADOU: 29,4 - (1-0,75)x 19,12 = 24,6 m?3

poul OO0 ¢UBdUY OT #0: 24,6 m3/0,23m 3/min= 107 min

AT UAROO GDD SALR 330,5x17,7/ 21.031,8 =0,28g/m 2d

KOEUGARAI OUUE eUT @ TEUBOOOsEGE ulOuOT &f 06 UMW@E E UET @ Us
8 QUeésaEGE

NGO 1220000 ePErXBEODBDO@HO UURUsUO U E UrUsAtUell EcD a(rhii fgihcat i on)

elel EVT i Re®lUesgaEGED oplatenseitlersped T 220000 U6U@® alGsalOUUE

UUE E eUegatcaE Ui UdUAUUE eo6d0sRO Uou UET UGEGAI UEU eles
Q @dUOOEGE U6UW OuEAUs 1 OAEe A GUET Gee&tE UEO Ui OEe Ol Ul
&1 1T OEU UOs U0UF 080 UO¢ Oe aeWrWHE OF @ITT, 0 T1E GORRWIVT DT o UEDO ¢ UD
eO0ET ¥ Uedo Oy eUE eOET U GOUVAUED GolelMAOSE. UED GHN Uo DEBD @©
®#RUE @UROEUEeéey UVUokEdedEVEea W@ OE Uou UEI aoil OlTEeA& U9UE
UpO6 n O UosE&tTUd URT uUTOYOT QT
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0Kg gHDAH gDDPKGKHGQOG Qgo S oy . . A

099Gy KOHG Kdziig Gogé oH3ggn3 DD Oo SKeKgQ DKdzGgooD3goQns
Db OGO OplRUEO UEO UEAUUT EO UOOUUT U E UOPOeeUEGE ¢ UDd A
ART 6 U700 00 UGRUUBEeu UEO aal EO UEURROGEGT OU 6AdOU/ GUUB O
UET aUooUEeg Goll OAG UEO 1 £G¢EOD
KOEGT 20T, &I U UEROOUTUI O GRTUUpUED eUeEaAl UE UWEUI 00T CUU
760 UT UV 0T @ eUegacakeEO YU G67VaUUEed GRUUsUGE, a6l U0
H GEUGUUGEOT UAEGE URI Ueddiel BUSBERTI UT a A1 OT 0UUO os¢ur E UOs
PUODEOODEOUEEOQUO ¢UBAAOT UUOD

SLR-gURUUEUU 1V a&d R elim/d : O 15

NRe i g o E & TRaydolds : O 200

HLRi dzodiT 0O o6udUobl Eeath:GUOUEGEOD O 412

HRTi pduil OO ¢ Ud tindl b O 6 10

HWWi gURUUEUU o6 ¢ UanRmml Ea EO O 10

Ce
C
(@7
=
(@7
[0
B
C
me
Co
me
(@]
=
Ce
D
(e}
_—

N
E=2a
m»
fmt
m 2
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s S
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=
>
I
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(@]
@]
n
(04
<
Z
AP
~
P
o

L, 1 2e600 I £6 00

D4 £A00O0 G U0GT 60,0 pWeUE O T

A 00 uUGY gu U0HWS LPésiné

3000 uUlGY g0 UOM = iiP(cése #(( d/1000)/ sin&)(NP - 1)

HioU61 Eé @, Rhwe 8/1000) Wp/((2* d/1000) + 2*  Wp)

gURUUEUU, &/ AOQ)/(24*3600))/  NC)/(( NP -1)*( NP -1)*( d/1000)* WP)
gdE&T 00 Re Re0o(d BHy*V* §i

o, ¢o6éeluUEUU 6ABdOU0

Q-
)
D
g m
C\
Cc
-
C

¢,1 \BVIc=i( NP - 1)( d/1000)* WP* LP

s
(@

Ce
(@)
>
D

0O Roul OO ¢ UBUYT QIHRTM 3 WolM)(iQ24*6a))U é o 1
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3KQKgBEGQQg HDE gDDPKGKHGOG Qg i - < A
Ki0gdgGy KOMG Kdziig Gog6 oH3ggn3 DD Oo SKeKgQ DKdzGgooD3goQns
Inlet - Module
Length ]
[
Clarified Water =
Inclined Plates Qutlet /1‘\ /////
Module / Clarified Water
///// Height //'/"/7/ e
\Ij Plate Length
sludge hopper siudge hopper Nz
' sludge discharge ‘ sludge discharge o
HHE
gU U¢OUUT 87T UUU URT o6¢Oi OAEGT a1l ¢U0OoGEAOT UUE GUOI
DAdORY GRUOGEUG 330,5 m3/d An = 21,9 m2
GRT 6@ OF 2UEGEO 70 o DD UAT UUEE O U 639 m?
ol Ué &l
gi)uuUUuE i UUU]j 50 mm
gdE&T U0 o¢olbbeal 30 KOEGA UEU MpEAUC 213 m?2
30600 ¢i EUO L 1,0 m D £AUOO ¢, 1Wk&EU O 2,13 m
SLR = 0,63 m/hr Dd £AUOSO o O Wiyt UO 2,13 m
A 00 GUGHHELO 0,94 m
goEET OO WUT R 1 30600 GUALwUUO 1,89 m
DoHel uUBBU 1.000 kg/m 3 01 04 VUHO 0,001000 Pa-
aAe 0O 6ADOU0 AEU UET UsaOud walf e £AUR U¢u UED « 10 m3
HidU6T Ee @ RieUs 00244 m AAE00 TUOUT U Vol 50 m?
gURUUEUU, ¥§Ad5 00 0,00124 m/s HRTT OUUUT U ¢ HREWS , 13,46 min
107 m/d
g o E & IR8yfolds, Re = 121 GOl Ol E€UO ROUI OO0 4745 min
HRTT =
3aeAEL°JUE OcC s KT AREGUO UOUEUODIL
56 U0RULIWOREO 240 m>/d .m 60UdRUELEEUD 1.4 m
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3KOKgBEGOQgHDH gDDPKYKHGQG Qgo » “ A
Ki0OgggGq KOKG Kdzi g Gog S o H3gdn3 DD Qo SKeKgQ DKdzGgooD3goQns

9 gdUsUEGE Oi 6AUul O6

Q U¢UsUEGE U OT6AUT O (kg/d) TUVaA UE o6¢ur E UET 0GUUE
UET ¢OGuUUEUU Oio6Aui 06 AEU T EUBO9OsEGE, evUead UpsGED
cUpOuguUOUUEe eUUAL UE uUEUBAUGSU UEO UGOT EUDOPOBEGED ( Ox
0 as UdE G 6A i o GU 60aB T GAGOUN tEdUGUD U G b0 UEUpL (BT GREE:

gDR= 15 x BOD5 R + 4,57 x NN - 2,85x 3DN

upOo:
AOR: U @WEDT DOG6A G OG0 ewel @id», kg/d
BODs5, R: ol BU UpOT &0 iau Wi OBODs, kg/d
3N: UT 1 TABeD £a R 00 G B o gDEGE, kg/d
3DN Aa R OO ApO EbOYO 0, kg/d
Q ¢OGUUEUU UaaUO6 AEU Ot UguRGE uUsl OUUUE U¢u UET GRe&OE
3N =No - OrgNe - (NHz-N)e
gU TEUOEe A AEU UpOT EUOOOOBEGE Usl Ol UUE U¢u UET GRe&OE

3DN = 3N - (NOs-N)e

U Qo

No: Ol Eetu AaRUOm@/EGUUOG,

(NH 4-N)e: UYYTRTEU&U AaRUO mglET &7 OuO,
(NO3-N)e: TEUbEen AaRUO mglET &7 OuUO,
Org - Ne: OdAUT Eeu AaRUO mglET &1 OuU O,
Gol UopaO:

BOD5,R=15 x 3305 m?3d x (272,4 mg/L- 17,7 mg/L)/1.000 =126,3 kg/d
4,57x 3N =4,57 x (50 mg/L i 2mg/L) x 330,5 /1000 = 72,5 kg/d
2,85x 3DN =2,85x (48 mg/L T 13 mg/L)x 330,5/1000 = 33 kg/d
AOR = 126,3+72,5 - 33= 1658 kg/d

0 W 6001 GAT 0(EO RO O URT oG GHGIESO O i eUEWET uBal UBIT WEAE
WeteaUaT U U@ OU, & UAG CEG0QG U (EG EUED&®E G SUWEG@I6AGO6e UUIA% , UGET UG @D
190,7 kg/d.

GEU UOT o6¢0O1 OAEGT U UO6 UGUEUOUYT U1 O OtT6Aul 08 aU Uo6dEee
AOR (C
SOR= 20

10247 200 & - DO)

u¢Oob:
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9K3gQ DKdzg GgooDBZgoQns3

O
O
B!
O
O
(N¢
e

SOR: ag@UEGE Oi6Aul 06 a0 Ukgpde &0 0ol &gelO,

Ca0 GoAea®l UbRGE eOd0aY OO &i1,6 Asgiods a0

Cr GoAea®l UbRGE eOdU0GY OU GU angAhAEL@®MGBdOL (10, 07

DO GUEUT 67 &l O Ot 6A0UT O aUOOB30EMEANO 6AdL (

U: UEO0@RUEeud ao6l UUTUVUGUEO AEU (00O -UPMEP Eeée 00O, 8 b ADAEU
3L SS=2. ®mdLo

a: ael O0UT VaU@BO UT UARAGO UEO GoAeel UBRGEO e0dUGY OU (0, ¢

gdu UET O¢0OsU ¢85 Q%06 kgl Ed16B0KR/N
Q UPUEUOUTUTE ¢UBORG U&dU, ¢00eUpUUVUE RO UeOl OU&RO:
SOTR
S T E N0, * (Mo M)

E UpOUU0UT UGY UUE D UEUL UI0BU URisCBHMAED OgzOEOUY U1 06 U7 O¢ 1 EGY
UEAROGUGEO UxdU GU eUeUd & (Barg)liwm UE U060 20

h ake 00 TU00OU oA R Ul UO GET U0 UpUVUI UoBa@adORGEDO (UEAE

air poeTUUEUU Ued WE A 2a m, 31,204 kg/ m

Mo2/Mar: 1 UAOO 1 O0EUe @O D&EaUVOoPYe g T AaU ikgarl, 0,23 kg O

o)
U@t OO0 6900adUREUO UEARGGEO a0 -aBB®/, m,E QlouplECe @i
a U E GUET ¢ Ud U4p54%h/Rm G¢RoesdieEU pAEIE K =

Qar = 16,5 /[(0,04 5 x 2,3) x 1,204 x 0,23]= 580 Nm?3h

10 Al Ueoel OGOdosU EITUOO

O 6UBEOO GUUROO UEO Ul Ueosel OGOdBsUO UEO ET UOO Udu UET 1l
aEOI OAEegd U¢pUT UdAUGSUD Usl UE AUT EeA£ E UEUUQGOEGE U¢UdeC
G07 07 01 @0 aEOI OAEe O 0U¢UT UdAUGsUDO (dUVUeVBEREUVUER] Beopb&ebrEd
avetud UoUT UBAUGBUO (aMed.Meltllal f7 EWdiyRetsurn Activated

Dzd UT U6UOU UO6 eUBEOS6 GUUROG6, edsGET OO dul OO6 UEO Ul Ue
E aUl UgROE UEO eUGEAEGET UUEUODOOT G6UBOLURUUARD B0e6sBEOEAD]
UEO EI UOO aUOT ¢o6ev &l U UEO uUi UY 01 @6 AEU UET U¢OGoA@ UE
6AdD

GUET ¢UdsoURGE URI Ul GEud UG U@oRI U0UpO6 MBBR uUT o60¢A
Ui Oeoel OGOd40U EIUOO, TU GeO¢u UE GEUUQBEGE U¢pUBEOUO
GUT U1 0T 20 aEOI OAEe @O UoUT UbAUGsUO, uwULOYT &1 O UUE E eUdE
poO0ueOlTET & E GUO ¢1 E6RUEen 61 Eeu URTI aEOGO® &RI 3¢ 00 U«
eo0sRO AEU TuAO6O aUlUsRGEO UEO eUeEaEGEYOUUEUUO aUE

pUdsoURGE, UO ¢OBOGUL Ul Ueoel OGO0sUO EIUOO 06, UQIEBUUOS
UO UT UgaUOERO ¢OaOGUL a0 G661V aUUEeOQUO UTUEUOBUAOU@GOULVLO U U
50-150%.
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Q ) - _o~ - ~ _ . 28y
"3 DD 0o 3KoK§gQ DKdzg GgooDZEgoQn3

GE G67T oUBdsI EFYEO Go60U@T UUOO Ul Ueoseéel OGOdsUC
0 UEm¥Udx0,5/2810d=5 6,9m 3h.
6.2433 GolegeUO 2&d0060 Go6 wAGED
1. DAd A VU OE eUE AEU UU UdsU (3) GUABEU
DA® ORY GRUGEUGTOD YQ@IT A1 U: 334,2 m3/d, 0,23 m 3/min

GoAeael UbRGE UEGUBRUT UT O6 GDD: 2843 mglL

GoAeael UbRGE UVEGUBdRUY U AU UnL50 "
Ny e, e oA 5 e e a o a m
Uddul UgUuUO |1 UT aA&l UUUE RO a100:% g
GoAeal UoRDEUEBI UL Ob 0 mg/L
UUdY OéedUasU GRUGEUGY OU 22°C

QUAOO Ul Ueoel OGOBHUO UTA’ElEéUSO
pUd0UORY) ’
KOEGUT UEUeg GUOUEGE (SALR): 0,9g/m 2d

GBUT O UO6 06687 O0U UpOT Aedo61 GEO (Surface
EGUTI UEUedO GUOUEGEOD ( @ubefltapdelEATr ea Load

Ol & (SBRR/SALR vs SALR: -0.033

GET UsO UOV 06, SARR/ S.0.957

QUAOO SARR/ SALR 0.927
2 0 (BARR= 0,927x SALR =0,927x0,9= 0,83 g/m 2.d

3. DAdA UUBOE AEU UO uwUUUUBO (UHOY Aeovoil aE BOD) aU

5,3 g/m2.d AE

e e P Up O Aedo6l GE B

K¢EGUI UEUéQG GUOUEUE ( SALR): o . o
U¢p 02843 mg/ L uu
mg/L

DD OUGET UAT &1 U

a0uOoT & RI

SARR/ SALR vs ¢

aEal EOAbdUGEe £
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SKOQKgEGQg HDA gDDDPKIGgKHGQG Qgo S oy . . A
Ki0gdgGy KOMG Kdziig Gog6 oH3ggn3 DD Oo SKeKgQ DKdzGgooD3goQns
SALR (g/m 2/d): 75 15.0
SARR/SALR: 0.925 0.875
DD 0e U UOE UUE
Ol 6 SERR/SALR vs SALR: -0.007

GET UsO UOT O, SARR/ S 0975
0 U A BARR/SALR 0.940

2 0 BARR=0,940 x SALR =0,940 x5,3=4,98 g/mZ2.d

4. DA® A UUBOE AEU UO UdgUO (T EUBDOQOBEGE) GUAUEO

GoAea®lI UdbRGE Ut DuOa3s@iiTRIsUD (3 2 mg/L

GoAea&l UbROE UEUT 61 &l 06 Ot 6 Aul Ob
SV 3 mg/L

(oUBUUORD)

5 Hip Ol OAEGT 0O SALR AEU UET TEUBOG!

% Up O Aédof QE 3 96%

30 UTUsGUOERO Udu¢oO 6¢OI OAEAA
DO=3 mg/LG UET udU1 UY UI

W 00 a0AeOe] OboR. (4. 40 RUT26 7T &1 06
@ TEUDOQOBEGED, ¢00eUPUUE:
SARRmax = 0,84 g/m 2d

NH4-Ne @ SARRmax = 0,75 mg/L

O 968700 SARR Ul ®ARUUUE U¢u UET 0GoAeeel UbRGE UO6 UwWEUI 61
GoAeal UBROGE UToudse URT UTVTRIEUeal Usl UE T UAUT UUUBE U¢t
G6AeUVUedET @l E UET @ UGEUI 6 &l 06 O1 6 Amgl1O060,75 (mg/ET ¢ Ud 6o URG D
H UGEUOEROE UEO eUobd1 OedUasUO AEU UOI oo6eid UpOY Feodol GE
dUdAAOT UU UET Go6Aeawli UbRGE UEUI 61 & O6 OT 6Aul 06 Agi UUUE
SARRT=SARRisx (8970 &=1, 058
i EZ2°C, SARRT=0,84 x 1,058 (22-15= 125 g/m2.d
gO ¢O0GOGUL UPOT Aedo61 GEDG URT UTTRIEUeéeal ueil OUUE U¢u UEI

(50 mg/Li 2 mg/L)/50 mg/L=09 6 F &%
GUET Go6AeUedET &l E25¢dhd2dgo®Re0=£1,3 g/m 2.d

Ko¢ET OAg RUBUEUEDEGUEEe &I ¢DEOHO:

&
&
pull
E=a
[OY
o
pull
Co
m

(@}
[enlq

—_

Ce
e
—_
(e}

8,

o @
Ce

(e

(@

O

(e}

U aAGE atEal EOAdUGEe A uluOT &l U, U OEA]
500 1 (01.208% G/m 3. pDAoul U UoUA GUEIT AOdo A& UoUT Ual UUE eUE at
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(N¢
e

O
e

gQ DKdzgGgooDZgoQns3

®RO 3.5 O ¢Od6au0O URI aEOGOO&RI, UEITUU® 0O el A&7 U

b1 EORUEeOU 61 EeOU (RO GUUe&UBY elgiE), éeo67Usi OUUE U6 ¢EE

70T O UOT o6¢OI OAEGT U UO6 oudUosl EEOU RouUl O6 ¢UdUY OT 80
E

GEU UET eUUAdBUE®Q URT o6¢OT OAEGY ol O el A WplAED UIES or 56% E
goO ¢0GOGUL ¢l BORGEO URT wUT UTU0UTal YU aEOGlObUsO UodEe A
GEU UET eUUAdDUEGE URT 06¢O1I OAEGY Ol UGEI #AUUUE UEYT @ 60GE
7. Ho OT OAEGT 0O UAe0O6 AEOGOd&RT eUE UAeéeRT aUTUOTUOT Ol Ul

71 190 0AGEO-UT ¢ dEe b))

DOGOGUL ¢1 GORGED: 65%
Q1 Ud @i Bd UNG-N:

Qo x (NO3-N)in + Qo x R x (NO3-N)out =0+334,2 m?3/dx 3x 13 mg/L=13.033,8 g/d

APUEUOUT UTE U¢EGAI UEU 21B@34,&gda#®ig/m 2.d=14.482m 2

aAe 00 aEOQOGOd &R : 14.482m 2/1.100m 2/m3=132m 3

aAeOod uUiI UY Ul @0: 132m 3/0,65=20,3m 3

aAeO0d 6Ad0OU: 20,3m 3- (1-0,75)x132m 3=170m 3

poul 06 ¢UdUT O Bb: 17,0m 2/0,23m 3/min =73 min

gdp UEUOUY UI E U¢p O3-NEé 6 6 1 (3B4,2M0%/d x (50 -13-2) mg/L=11.697 g/d

KeUETa T UTE UOOT £A:d0061 GE O08Bg/m 2.dx14.482m 2 =12.020 g/d

gET OUu@ AEU UOEI OAG 1T uAO6 Ul Ueosel OGOdsUO T EUBEenl R=3
GUURO6 UGOT Aedvoil1 aEO URI TEUdEeéednal. O TUAOO Uil Ueoel OGOB
UpUT Ul EoUEe g UEUUEeUGsU, &RO 1wUO6 E #HINMUBUDOREBUE 1T WoC
UeUET oY UTE U¢OT £BD06IgIOE UN@Ue2I UGT U UsUU UVUOEUS6ARA OUUE
l UV aAl OUUE ¢oUeUEe L& R=3,0

GoTU¢aO, E UGUEUOUTUTE ¢oUBORD Ul Ueosel OGO0osUO TEUDEEGqI
334,2 m3/dx3,0/24 h/d = 41,8m 3/h

GEU TuAO6O UGGUI UsUO, wUT TUVaA OUUE o6¢UFPE E UPOEe QU]
DOGOGUL ¢l GORGEOD: 65%
OT UdBGHEODO (06U O BOD

APpUEUOUYUTE U¢EGA UEU a0E@E AgaR53 g/m2d= 17.927 m?
aAe 0O aEOGODd &R : 17.927 m2/1.100m 2/m3= 16,3 m?3
aAeO0d uli U1 01 @06: 16,3 m? 0, 65= 25,1 m?3

aAe 00 6AD0U: 251m 3-(1-0,75)x16,3m 3= 21,0 m?3
poul 06 ¢UdUT O B6: 21,0 m3/0,23m 3min= 90 min

119



SKOQKgEGQg HDA gDDDPKIGgKHGQG Qgo S oy . . A
Ki0gggGyK®HG RdzigGogG oH3ggn3 DB Qo SKoKGQ DKdzGgooDEgoeQns
DOGUUEUU U¢pOT Ueéodol ul Ul AB.92BO B x 4,98 g/m 2.d= 89.281 g/d

GoAea®l UbROGE GDD GUET &1 OuO UEO aEOQIl DR/ 3a3420 VA UG s UOD:
= 172 mglL, E O9pOs6U o6¢UdEUI UQUUE UET U¢UpsUEGE URT 25 mg/ L

73 300 UAUEDO (T EUBOPOBEGE)

DOGOGUL ¢1 GORGED 65%

01 UBGGED GdBUsO 3

Q0 X 3-3Qin=334,2m3dx50 mg/L+ 334,2 m3/dx 3,0 x2mg/L=18.715 g/d

APUEUOUT UT E UoEGAI UEU aBT18gdy&R3 gm2d= 14.396,2 m?

aAeO0b aEOQOGODd &R : 14.396,2 m?2/1.100m 2/m3= 13,1 m?3

aAeod uUl1 U1 01 @0: 13,1 m3/ 0, 65= 20,2 m?3

aAe 0O 6ABOU 20,2 - (1-0,75)x13,1= 16,9 m?3

poul 06 ¢UdUT O Bb: 16,9 m3/0,23m 3min= 73 min

AT UAROO GDD SALR 334,2 x 16 / 14.396,2 =0, 37 g/m 2.d

KO¢EUBARAI OUUE eUI @ TEUBOOOSENE<0DYdgRdel O6 WUE E UET G Usg
8 QUégaEGE

gU U¢C C i E

GROUEUC 334,2 m3/d Ay = 221 m?

GRT 60U UOpO&&UE 70 o DD UAT UUEE O V' 646 m?2
¢l Uéal =

g?uuUUuE i Uuui 50 mm

gdE&Tud ¢hBeanl 30 KoEGA OEU pEAUCE 215 m2

3000 ¢1 U0 L 1,0 m D4 £AUOO ¢1 A&U0O0, 2,15 m

SLR = 0,63 m/hr Dd AUOSO w0 IweEu U0, 2,15 m
A 00 UG @500, 0,94 m

goEel uo uutl. ed 1 56600 GUATw=UO0, 1,89 m

DHel UUECUU, ® = 1000 kg/m 3 ofaul0O6, 1= 0,001000 Pa-s

aAhe 0O 8ADOU0 AEU UET UsaOud eUFE eAUR Uou UED « 10 m3
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3RQRgEGOgHDEY gDDPKGKHGQG 0Qgo -

Ki0gggGyK®HG RdzigGogG oH3ggn3 DB Qo SKoKGQ DKdzGgooDEgoeQns
HioUol Eed els 00244 m aAeoo TUUUTU bl 54, m?
gURUUEUU 6Ad0OU0 000124 m/s HRT T 00U0UT 0 ¢1 Weo 1346 min

107 m/d
gdEeT 00 Reynol 121 GG'_O'EéDO Roul 0O 57,03 min
HRTy =
32AEQUE 0cC s KT AREGUO UoUEUOL
50 U0RUGT EGEOD, 240 m=/d.m 6o UORUET £EUD, L 14 m

9. gpUsUEGE OiFT 6AU0T Ob
Qag UdE G6A G o U 60ald | @AOOUN UridUaUmU G w0 UEUpU (BT GREE:

gDR = 1,51BOD5 R + 4,57INN - 2,85 EDN

upOo:

AOR: U @EDD 0O0G6A OG0 6ewel @Uid»d, kg/d
BODs5, R: ol BU UpOT &0 Jau Wi OBODs, kg/d
3N U7 7 1ABel £a R &0 4 B) o {EGE, kg/d
3DN Aa R OO GpO EbOHO 40, kg/d
Q ¢OGuUUEUU UaaUO6 AEU OT UguRGE uUsl OUUE U¢u UET GRe&OE

3N =No - OrgNe - (NHz-N)e

gU TEU0Ee£&£ AEU UPOT EUDOOOBEGE Usl OT UUE U¢u UET GRe&OE

3N = 3N- (NOs-N)e

U Qo
No Ol Eeu AaRUOm@/EGUUO6,

(NH4-N)e UYYTRTEU&U AaRUO mglET &7 OuO,

(NO3-N)e  EVUdEeln AZ£aRUO mglET i Ou O,

Org-Ne OdbAUT Eetu AaRUO mglET &1 Ou O,

Gol U¢pao

BOD5,R=1,5 x 334,2 m3d x (284,3 mg/L- 16 mg/L)/1.000=135 kg/d

457x 3N =457x(50 mg/Li 2 mg/L) X 334,2/1000 = 73,3 kg/d

2,85x 3DN=2,85x (48 mg/L i 13 mg/L)x 334,2/1000 = 33,3 kg/d

AOR = 135+7 3,3-33,3= 175 kg/d

) A 6601 GAT 0 EQU M OURYT O E&BDUG aI\iiéo el EGE m“o@‘i EAE D6
Uz U0 06T A, eUAﬁLEq)oOJULEﬁEUE@ &EOCA W

3

(@)
R4

>

D>

GEU UOT 6¢O1 OAEGIT U UO6 UGUEUOUY 0T 06 Oi6ADT O8 aU U
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0838280 kons A THS S8, TY moo  3%0Kd0 oRamnecasoen:
AOR (T
SOR_lozﬂzzoodbgg -DO)
: T
UdOo:
SOR: a@UEGE Oi 6A0T 06 GU UkgpHd 0O Go6l epelO,
Co: G6Aéa&lI UBROGE eOoU0GY OU &i1,6 Aagilods G U
Cr: GoAeael UBRGE edoUGYT OU aU myueAmzrecy Odsu (8, 72
DO: UEUIi 67 &1 O Oi6A0T O aUOOEBBAEMEANO 6AdL (
U: HEOd&RUEeud ao6l UUTVUGUEBO AEU 00O -OPMEP Ee 00O, 8 b ABAEU
3L SS=2. ®mdlo
a G671 00T VUGUBO Ul UARAGO UEO GoAezi UbRGEDO eddl0GT OU (0, ¢

gdu UET O¢0OsU ¢0 a3 dkhU Ed18BOKRM
Q UPUEUOUTUIE ¢UBORY UxdU, ¢00eU0pUUVUE RO UeOdl OUeRO
SOTR

Qair:
(E* h/lO@*J air* (MOZ/Mair)
U Oo6:
Qair: (I)Ub(“)RQ Uaéﬁhl], N m
E UpOUU0T UGT UUEe D UEUU, DOWUROEAET O OEOUYT U1 06 071 O¢1 EG
UEAROGGEO U&kdU GU eU&Ud & (Barg)iwm UE aUdO6 O 20
h ake 00 TUBOU oA R Ul UO GETUBO UpUIT U@Ba@O RGEOD (UEARE
dar: ¢ 08T UUEUU UzxdW™ ®WES A G m, 31,204 kg/ m
Mo2/M air I UAOO 1 OdEUegPpo DEaUOOPYEe T AaU 4ikgarlU, 0,23 kg O
GEU GoaU@T OUU 6¢OadUREUO UEAROGGEDO U -e/BBR/, m,E QipouplEle &
Ul OEeUUAGUUGE GUET ¢Ud UupMl Rn pRDED ABDE : K =
Qar = 18,6/ [(0,045 X 2,3) x 1,204 x 0,23]=650 Nm?3/h
10. Al Ueoel OdOdsU EIUOO
GUET ¢Udb6oURGE G67T oUBST EYEO Go600@T UUOO Ul Ueosel OG4Od6UC
6001 OAsa VUUUEmMIIX0,528Wd=2 7,0m 3h
62434 KOEI OAg UURIT Eéeal RUbUeUEoEGUEeal aEeOl OA
gU UpOUUT &G UUU UEUGUUGEOTI UAEGEOABRIUEOGARDOOUES IARARE UG GEH
pOETaT UO g6 aAGEO, Ux000 Go aAIEO, G661 OrpalOil UUE aUOI
60T UT @ 0080 aUT £ABEO Agi1 OUUE E UGET OA® URT eUdERIT UUORT I
UopUT UdAUGBUOD.
0w o e PUEY ol UO 0a&d OC L e s
gURI EéAZ RUOUé@UED g6 UAGEOD Go uAGEO KéEI OAQ
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3KQKgBEGQQg HDE gDDPKGKHGOG Qg i Sy > = e
KiOgggGyk®HG Kdzig GogG oH3gdn3 DdOo SKeKgoQ DKdnGgooDzgelns
Al OT Eeud uURedO, m 20,0 20,3 20,3
gUduaEOO uAedo

e A s . 21,0 25,1 251
(UpOEeduul EGEMBOD
gUdUAEOO UA&e0OO

o 29,4 20,2 29,4
(TEUBOGOBENME), m

KoEGA OEU TOTBTTaT, 63,9 64,6 64,6
Dz(JoORQ“ . Ul

Ul Uedel OGOOgUOD i 41,3 41,8 50,0
m3/h

D{JE‘JORQ“ o Ul (

Ul Uesel OG4OdBUO 6,9 7.0 10,0

ET 00&/Mh m
goUEUOUT UTE ¢UBORD

L 580 650 700
UUBEGT OUh m

GEU UET Ui o¢oE0o&UEGE UEO TUEUOB6OAs B @RICaAl dAedeU B AU
01 O¢1 EGT 0 O
OUU UO0O¢pOeUlUEeOUI & E 01 OFE: JoeB O ((640)E Uidd VIOQEUO6 0 AsU e UE
[G00 (2) a0 TUEUO60AsU eUE 21 U060 (1) UVGdLVuoEeud U] £ alU.
Ul AERED W O®RZO 7086 ®PmeUe &l UO, 0300 @Bd@r URT GoaGEUGORT e Ul |
UEO GoilegelO T UEUOBBDAsUO (RUETGTIUO, e&exd600) eUE &0 o
6 RTUUEUUO (inverter)
OU UO¢OeUUE&OUT UexeadaUOEO (4) TUEUObdAEE &0 OT 01600 U010
TEOOU UU9pO6, 16U (1) U £ GoAeduUET U hO¢ee0ielAN a0 O, ¢ UDBd O
KooggE®RU U009 O8UVUUE&OUT UzxGGUOESO (4) 10EUO60AEe &0 Ul 01
®ee Ul Uo0Oo6 (eUORIIUER UE®A) (1) U A GoAeduUET U UO¢UMRUBABAGUO
eveauil U
Q ¢UBOR® URI UTUTEQT eUTUQUOE i UVUO UEO G661 ewelO 1 UEL
b6t palOUUE eUUAITEIU T®IR 061 EaU® G6RITUUEUUDO (inverte
GUET 1Ol £uU aEOI OAEegd UoUT LMHYBLUEIDO ) BO U EYRe WWABDOI
ATUO (1) EI 0OeUbs OV UAT EUEeud T UOUBEUQGO Ul Ueosel OGOd6UDO EI
V1 @U0EGEQ7086mM?2Lh, G611 Ol Ee &£ U«

- ATUO6 (1) EIU0UeUs OV UATE EUgO Ui Ueoel OGOdBsUO
00 O E

005060 1 &UdEME® 3/0h ,7 10 6 ®00U O (4)

- ATUO6 (1) ETUVUeUdOVUATEUEeuO T UOUBEU@BO UGULUOODEPED ¢oUBdSGN
O0d060 1V &UdEME®30h, 71061 Ol Ee £ UxedGUOED (4)

- ATUO (2) 1TUOUbEUxO UuUEUI 6T &1 O6 Oi 6A0T 06 Ui £ toAeduUE
UEUY ®0EGT U, G601 Ol EeA£ OeUn (8)
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3KoOKgE6Og HDAH gDDPKGKHGOG Ogo oY . . A

KiOgggGyk®HG Kdzig GogG oH3gdn3 DdOo SKoKGQ DKdzGgooDZgelns

- ATUO (1) TUUBEUGO redoxUUR M D At WEOT,2d EQT U, G61 O |
(4).

GUE i Ul &2UE dbO OB O0OdADH &uU dbUdU0UUVUBUS UEUGUUGEOT UAE

Go6Aéedo0U0@T UUOO Ue Ol Ooeéal UUO6 UO aU0IT O1T O URT 6¢0I1 OA

GUEDO ¢ UDd 4 . 4 2 eUE 4.4.3 ) o

3
g0 UUdBOO URIT UpEI
3

| OAal @&U ¢UdBEODdHAU AEU ¢1 EORUE
500 -1.500m ?/m3éUE AEU ¢O0&GOGUL ¢7M0OBORAGED 50
g o g6l Ol Eé i ge 00 URI U ET UAUT U1 RI 0oAedOUET AL
GEUT Udga1T UUU URI eUBEAQPOURI 28U ¢0a&dUVUE T U adg-ae 00U
12,0 m eUE UO o1 £AUOO UOBO6 VI UWBAMUOSs VUBOBO URIT 2,
QO 0T UI VI @ eUVepgabEGED T 05U 1T U Uil UE 0UsgUU UI GRYT UU
Ul 01 ABUEUE T U0 1T ®AEGUO T 600 7.0 m eUE T &AEGUO ¢1 £
Q UUTEeg UGET OAPG UODs Goi ul 06 Uds6 Ui O¢T EGYT OU (¢
06Aed0UPI UUOS - MBBRAUU Lamel | a &8 U Vet EBEQT UOUI
UUUGeUVUS6UGBUESD Oged UOG6 GoAedOUQGIT UUOO

300 UO GUAUEO UEOG uloeUUbOaAeTEUO eUeéesgaEGEODO UeOl Ooel
KbET 2AOUUE E UO¢u®1AUEEEVE Ud UTAIUBERADd ORPPs V06 UARAOL
UdO0GOuOasUO UEO uwUT UTUI O evOepguROGEOD, & UTUE UEO 100
eUT Ul EOU AEU TuAO6O UT DUUEUUOG aUET TUEUO6®AsU eUE é609
Q aUGEeg UORO U066 EIUVeUsOT UATEUEeOU 1T UUBEU®G Usl UE
El 0eUb 0OV UAT EUEe g UOUARAG, aUTGRTU 70 UO1T 09080, uwlUT el
pO0usO, UETEO60AUSUUE TEU UQUAUTUTE EiI UeUdOeET EUBRBD uGUIT I
da2eUE GUOT TEUABADAREEML U0 1V UAT EeP&iE T (EWndd UgWRIE &1 U U¢
a6l Uy Eeu Ul £ OAO V0 UE 508 U006 T UBOU GUET eUUUVUe&6T GE @&/
DZ Ei UeUd 07 UAT EUEeud T UUBEUGO UpOUOT UsUUE Ud¢u UEGEEUGHU
Hip £0 RO6T o¢ET 60U UEx2AUBGEOD ﬁué(%@NR%QMEm&ﬂbE@E@Lﬂé&@@ﬂ&ﬂ
UO6 UWEUAUBUEeOU dU0U0T UUOO, UEYT EOo0 o(AQ stipiEs @D WU E UAG i UEGTY
i @Ud0EGED AT U aOU0AOO6 ET UeUdOusRI UAéUezﬁUUUUE GUO0 UaRU
aa00 TU ®d68UVUE a0 UeUGY T U UO TUdBL eUE UO UoUAUT UIT O weol
P U00U0B 09 U gO dU0UUT U uExAUd WA @IS 2aROUUE U¢u UOT T 0O

QO oUOOR®Z URT 161V A£URT, GUEAYTEUgU eUE UedOEGUEe@, UEUa#A
eUUUADUGEE&D GUOT ¢ol UeU Ul ®ARO6 UEO UAeUUAGUUGED.

DZ ¢ 0 OUUET 0T UT OO T UUL DO e BEUBOOEUBEBDLE0E®}h. Q Ud i U6GE
WoeUEGeED&@Ip Vsl UE Uou Gel EdL eUO6UGOUE @ TUO0OOEVEOREOE
RAEI 6aU0 AI Sl 316 @ hastell ogacgi O 00 gEnidOBSd g 0o dnse 701 £l OA
UEOG GUEAT EUG@OED®EDORBEOU TR BME WEO ¢dUAT UUEegd 7 &«UBEGE
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9K3gQ DKdzg GgooDBZgoQns3

O
O
B!
O
O
(N¢
e

P OEUUEUU Ued0o0 UEO uUsUUbOaAeTEUO U¢UT UdAUGSBUOD, aa
Go6Aéea®l UbROEBADEBOE & Ol WUEUUOD
30 UET REVEéeg e@UPDeo@UOEOREWGI WEOIUBABUOUT TU0U UGOBWedo T &L
URT Ol Eeail UEROBOUTUTRT aUUb0GT Got ¢UBET UT all OF & RT & £
U0 50 RO 80% UO6 BOD
Gol Ui O, U0 ¢O0GOaU0L UHPOYT Aeodol aED GDD eéeUE ss aUE wE
e00EURUEEOU aU uloaUUBOaAaARTEU U¢UT UdAUGYT @ U T UYUUU eUE
T0 0Usi UE
65% ( URMg/2BUET &1 OuO UEO aEOQOI OAEe &aG8Wp thg/ld AUGsUO), BOD
90% (URMg/BGEUET &1 OUO UEO aEOI OAEe o0 moh U1 OBAUGSUDO), SS=
GO ul0oU0bOaAe T EU UoUT UBAUGT &I U TUTUUU EGRUUVUE E UbpEeo
SS:

SS(mg/L)=2.3 1 (R.4 x turbidity (NTU)
Gol U¢aO, E UUIEeg UET @ UEGmgA QiU e@ié adel UESE3NBU.
QUoUUOGE UEO (0 DAV RO E &WE d8J0ITa OEUUaT OuO) &U U¢EaUvaUE
AdU¢o U@ UOAAUEWED WOB6 UG UG UO6 Gsl UdO6
6.2.6.2 gUT UT VT @& éed0eguiRAEED
gU T 07 0007 U¢en O0B AREIeVUesaEGEDO 28U OOEAODBIE U RGEOD g C
eO0EUPOEU GRUGEUGY OU UESO uUT UT UT o0 evOeguRGEO ¢UOOOGEAA
JUuUOT &l U GRUGEUGT OU

A P25 EADDU AR O RT U( BxEW00) 6 Ad OU
5 m

o1 ©
© M

H G0 UV 0T@URIDJE TR T U0V Ao OGDRIIEY UUGaD@o U, UUBIGEUU
oU & U@ @ @50 rpm ¢O6U T dli Ud OEO 100 st

Q UGUEUOUYT UTE EGRUO Ul £ZulUoGEO 6¢0O1 OAgaUUUE U¢lu UO GRe

P = V x2(W) x G
UpOob
dz: E UpUEUOUT UTE EGRUO, W
V: o UAeOO6 UEO ubi Uy U1l o6, m
T U0 uo6l UV Eed EiTau®Ns/m21u,U®d629CR2 010
G: el s0E 1V &GEO UURWGUEUUO, 100 s

UE P =3)51,082xt0 -3x1002=581W

gOp O UUUGUUE eUUUeud6GOO UT UULLVLOUBOUO EGRUOO 0,55 kw.

126



w w

6.2.6.3 goﬁm ®#UdODEGE edOeEURUE
BOsTOODBE 67 U RI ROEOUR
U0G 00@@aEaBIlloY OAQ

=]
O
D

O
O
D

4 EP
&
K
m O;

- nO 1200 éd0eeslieRIAEEN EO e UE
0]

A
O £#éd61 GE URT eoOol10

- GUET U Eual Oo6GEQT eUE URT aUbde
- GUET ue&GiUsGE eUE UpOT £Aeodool aE URT GRGGOBDEeEqI
- GUET eUUUBAUGSU UGEGUT UEUednal T UdaT AEU ¢UOBUARAQDG ¢uc
- GUET eUUU$Ol T EGE UEO &0l UUEUUO ¢0O6 ¢UbO6GEAAUUUE
po0GT 67T UEO ¢O6 eUUUI gAO6T aUO TUdD
- GUE aUlUgROE UEO o6G@0O UEO Go67T ¢ooel RI &I EO 1 AIOED ¢
eUUUBAUGsUO AaEOT ERUT Eeal U¢ul UBRI eUE UGUEeal 1061 AU
avleiud UdoeuAURGOBO UEOD
- GUET UuUEAGOUGE AUI UeURY AURI
- GUOT UOPOROBRYIUUEGT U URT Udul UdRI
To UEAI 670 Ugsl UE UT ¢OBUUGET O a0 6Ad0 1000w, a0 ¢UI UUOU
UREY U DZ GRUGEUGY 0O Adhmgd/,0E RACE UUTutiteed OOUUE G UOT Dxil UeU
145116
K¢ETe”‘

OTUUO WD, AE UL VEhg T &0 E ETU0QBGEU ¢ Ud GuRAn BIAD 6p oRABED ol O
TE ¢@G&HEUEUU 34851 nmy/L/1.000=53 kg Al/d.

300007V Eeu algorQO® g UE DZ 16,0 E Go6Aéeawi UBROE Uadao3tgae]l VALY C
w/widUOERUEOT UUbEe £ UT UEGUAER W oA ¢ ceddeiss DIMH: R E

(54/102)x  18% =95% w/w, @ 0, 0 9Al/kk@gEUT UT UUOO
GoTl U¢aO, E UGUEUOUTUTE ¢OGUUMJU ¢bEUINWEDDAOUK, 8% W H, 3 |
0,095=56kg /d@ 41/b L

EROOUY UT RT aU0U»d

C

QO ¢UBUAUTUITE ETUO AEU 90% U$OY Aeovol GE
0,9 x 35 mg/L x 485 m3/d /1.000=153 kg/d (AEU UE 1 &0GE EVT UOQOEU ¢ UdORY)

0,9 x 35 mg/L x 661 m3d/1.000= 208 kg/d (AEU UE 1 &AEGUE EVT UDQUEU ¢ UdORCK

a2 o

QO UGEUGUUGBEOI UAEGE UEO 1 QIEAn UedEedld AepwiRRM D@ Wb c 6 FAaBDUUE G (
Uebl O6e0O ¢6i1 UeU
Dy dzg 3K§dzDD pPKo3ni3gl U K dzDZ5 PKo3n3gc( U K dzDZ5 3DZ g3 KG
GpPKgogG3DH g' 0gGO g'agGo G'ugGoO G'ugGoO g9

&0 E ET U 5

05 ORO 485 886 660 1,212 m3/d

®#AEGUE EV .

05 OROG 661 1,218 904 1,671 m3/d

ADOUARAD

I 20 B (])UOORQ 15,3 27,9 20,8 38,2 kg/d
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3KOKgEGOg HDAH ¢ K g KHG Qgo y P A
Ki0gggGy KPHEG KdzigGogG oH3gGn3 DB 0o SKoKGQ DKdzGgooDZgelns
Dy dzg 3K§gdzDD pPKo3ni3gl U K dzDZ5 PKo3n3gc( U K dzDZ5 3DZ g
GPKJogG3DH g’ 0gGO g’ agGO S 0gGO S 0gGO 89
DABUARAQD
(1 2AEGOE ¢ Ud 20,8 38,4 28,5 52,6 kg/d
DD OGegeE UEUI UT UUOO PAC
GuaGE Al 11 11 11 11 mg/L
g UEUOUYT UI E
2 OGUUEGU gl 5,3 9,7 7,3 13,3 kg/d
gUOT Eeu aAoC 27 27 27 27
gUOT Eeu aAoC 16 16 16 16
GoAeaxl UBRUGE
Oy 9 ObEeOU ¢ .
. 07 05 AG 18 18 18 18 %
(Al 203)
GOééé[UQ@&E
»oO0FUT UOO Gl 9.5 9.5 9.5 9.5 %
OeusU Al
DOGUUEUU gl
kg GEUT 07 BACOO 0.095 0.095 0.095 0.095 kg/kg
gdp UEUOUY UI E
2 OGUUEUU GEU 56,0 102,3 76,2 139,9 kg/d
KEUEE@ U
GEUT OV U006 P 1,35 1,35 1,35 1,35 kg/L t
DAJOEVUe UEeuUE
T 5060 GEUT O 0,13 0,13 0,13 0,13 kg/L
gdpUEUOUT UT OC
SEOT 0T 0006 G 41,5 75,8 56,4 103,6 L/d
goUEUOUT U1 OC
GEUT 0T U006 C 1,7 32 2.4 43 L/h
aAe oo agui
UoOsde06aEO 1500,0 1500,0 1500,0 1500,0 L
podul O6 ¢ Ud U 36,2 20 26,6 14,5 d
gol Ul EeuUEUL
HOa0T ®UbEGEC 7.0 7.0 7.0 7.0 L
gUT UYT UT @ edv0eéepuROGED
DAd ORYG aROU .
(1 AEGUE B3 C 27.5 50.7 37.7 69.6 m2/h
pouil OO0 ¢ Uod U 5 5 5 5 min
APUEUOUYT 01 OC 2.3 4.2 3.1 5.8 m3
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™ i

S O

SKOQKgEGQg HDA gDDDPKIGgKHGQG Qgo S oy . . A
Ki0gdgGy KOMG Kdziig Gog6 oH3ggn3 DD Oo SKeKgQ DKdzGgooD3goQns
Dy dzg 3K§gdzDD pPKo3ni3gl U K dzDZ5 PKo3n3gc( U K dzDZ5 3DZ g3 KG
GPKyogG3DH g 0gGO g ' 0gGO G agGO G ugGo 99
e 00 aut 3
Do siRUED 5.8 5.8 5.8 5.8 m
1Eeuod | .
507 Of 66 12.6 6.9 9.2 5.0 min
GEU UET ¢o0OGéwveE UO6 ed0emMiRBEOCUDINEABIONT VGOO, (&) uUOGOT
T ERUI EeOU UEUGOAAT UUOO (16U TUEUO60AEEw éelUhE V1 40 Uw6 DD EA
U066 OQUEbd®sO6 PpETEeéednld Q uOGO T UUOBOUTUIE ¢UAORD, V ¢0&UG UI
UedpgalEU UOGOT «UBEGEO N1%
6.2.6.4 301 £uU WEUI EGEOD
QUUA UET uUEUBAUG6U UEO UWEUIEGEO UU U¢UT UBAUGYT &1 U 1 01 UL
GUET O0¢0OsU UU UEROBOUTUIT U GUUOBUAE eUUUEdULUOUT UUE YU UEA
(e0l0Ued £AUECGE, eUégaElE, pouteoodo6lE, Ul ORUsUEGE, p0 00
POOGOUGEGE, (O60GEegd ¢oOUdUGEGE, aEOI OAEeg Ul £pUb1 E)
QUUA UET uEAd eUVUEU UEO uEazl UsaEO URT GRTUUEUSRI eUE eUéc¢
U0 UEE@EUEeOU 1 &006, UdORgaUE 10U UTUGUUGAGUUUE YTEU ¢UD
ROOIT Eeu UEAGUETU E ¢UGGE ¢o0GEO ¢ E 20l 0UBPOBUCURDEVEOEDC
bUGGEO ¢sUVUGEDO ¢ &0l UUEUUO eUE UO (ol UBO ooxedpUVUE T U eUeU.
$pO6 UPUEUUsUUE AEU TU GqUAGUVE E Ul U¢UsGGUTYTUTE ¢UGGE ¢
boaedpVUE T U UIUEGUOERUg aUOT RoOoUT O ®UOIGUE)OAE bW UBHRD OO
pdOeUeOdENT & E UET @ AEU U¢pOuUeUy ¢OEVWUEUU. GUET ¢od Al E
UOT eUel O UEOG UTUpgaUBOGED ¢T UGED.
GUET Go6AeUVUeéedET &I E UGUdY OA@¢ UE&E WD 3400 B EIT E GEDI U6 O ¢ UD I
tgdeRT U0O¢O8UUET & O aU Ul Of GeOd RENRD W VOO @Ol U UUE Ud
UEGeUudET UdU UEGI 0O UGEGUIT UsUO, ¢06 Ugl UE UOUGUBY OGY &l U
pUOEGUDOGBO
gU T 07 00U UVEaOROEAOMEET U ¢1 GOET UABAODY UT @ U066 (sl U068 el
UOpWQ 00O UWEUIEGEDO, Go6AedUUOUT UUE UU UEROBOUYTUT U GUUBUEA
U6 (sl UdOB6 T &GR U1 UdBEeOU UARAOU
guUOuOT i U GROGEUGYT OOC

9 DAUOORY GRUOGEUGY OU: 70 m3/h

T gdEetTud 1O AuRI 1

1 GoAeea&i UdbRGE aUUdUGT GUET UgG O80ng/L

1 GoAeea&i UBRGE GUUbUVGT GUET &1 Ou€io mg/L

9 KOEGUIT UEUeé® GUOUEWGE (GUE UEUGO®AMINOT E UVUGEG A UEU) :
DE 6¢ O OAEGT O UEO 101 £ZuUO Gs1 UdUI GEO ¢UOOBUEAAOI UUE ¢
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3KOKGEGOYHDAH gDDPKIGKHGOG OQgo . . s

Ki0gggGy KPHEG KdzigGogG oH3gGn3 DB 0o SKoKGQ DKdzGgooDZgelns
Dy dzg 3K§dzDD pKo3n3g UKdzDL pKo3n3g UKdzDSG MONA & K ¢
GPKJogG3DH g'0gGO g ' ugGO G 0gGO & ugGo 9

DAJd ORG aRU ,

(1 ®AEGUE B 0 27.5 50.7 37.7 69.6 m?3/h

3@eAEGPBEOOOT

[ 8 8 8 8 m?3/m 2.h

UGEGUTI UEUe o

Ki £#REGUE U¢ U

UEUVUadU0ORUT UT E 3.4 6.3 5.3 8.7 m?2

UoEGA UEU

OU UO0OpOeUVUEeUgs &I U Gol U0 ¢ VBHIEARNBDLEDG ODRUY ObEORUGEG Al (

m2, U0 @00 d Ul eeABRYEGUT UEUE 98 mIm2hE G E

W oW

6.2.7 301 £AUU U O1I UYUTGEO

6.2.7.1 gpOT UV UTAE YO o6¢oUOEGUE UeUET O0aoll sU

GEU UET U¢OT UV UT GE URT 09071 UdAUGYT &I RT 1067 £AURT &0 ¢o0al

uv el 0OEaUOU UU¢O6, AEU UAeUUAGUUGE GUET GRIETOABUIYT O

mj / h.

Q o00UBEGUEDO UeUET OallsU &U o¢UBAAOUUE Ul To6RITsUDO ovud

Uepeaei 061 101 ORODRT UUEe@ UeUET 0aldlsU GU T gedO eUT UUDOO 2

PUBEORY AEU UEI eUOUUGUBdOGY URT o¢UeOAUTRI 1T EeodGdo Al EGI

U1 UE AEU UO61 AREGUOT 12.000 ad006 TUEUO6OABUO

Q 101 AU UV U6OUUI UsUUE Udu U&eGOGUBED (4) 1T6RTsUO RC

Ut UAAI T UU0OO6 eUE UU RUdUeUEBDEGUEeA£ UEO &U Ugil UE UU Ueunl
OFEOGE U :

v Ul &£ cm (UVT): 70 %
O Ueal 00>68,60@\Bec/thiRi2 1T 6 RT EQT ) :

aUE GUET &7 Oudu UEO:

Total E. Coli (E.C.): O 5 CFU/100ml @80% URT uU

& O 50 CFU/100ml @ 95% URT UUEAT £URI

300£ UET &1 O TOT AG1UO uUv, 00U U¢UT UBAUGT &I U T 0T UUU
idoUU0Us 06 Uibuoe gou UO eA UV O UsULD UVUeeET Us UARAUO

UoUT UdAUGT & R i 67 AURT UlaWeUED &l Ob (R d ©O Dz UARAUO U
U Ot OTaTl OUUE T U ET UeUob0all agulU, E OpOsU Ul «aAROUUE U
Ul UeUEY &1 06 T UBOU
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3KOKGEGOYHDAH gDDPKIGKHGOG OQgo S vy . . s
Ki0gdgGy KOMG Kdziig Gog6 oH3ggn3 DD Oo SKoKGQ DKdzGgooDEgoeQns
GEU UET o6¢OI UETTUUEey Wi ARHEREBROBIBIEOYO 8 U Agi OUUUE ¢
GEUT OT U000 69 ORIROEGUOOO T UUBSEOG (NaOCl), utoAezli UbRGE
(Cl'), eUE UEUEeOU aAk0060 U]jpewgl ] ORUED EdD DioUTutRieddos 23,
(dUd. 4.9)
GEU UET ¢U0OR®B UEDeE] OURTUBMB M (9 Ud. 4.9), E UGUEUOUY O E
RITGOEO UgsT UE O, & hmge/ L36x 846g/mhr. Q UGUEUOUYT UTE ¢OauUEUU

36,8 g/hr /(125 g/kg x 1,2 kg/L)=0,2 L/h @59 L/d.
Q Go6Aéea®l UbRGE UO6 6¢OI UET T UUEeOU RIR0OSOO6 &U Usi UE UEOD
GEU UOT ¢oOGUEOBEGT U UEO (Go6Aéeaxi UBRAEO 6¢O1 UETTUUEe&OU
Collins - Selleck:

C=0,7xC g ~0.008t

CO: E toAe&®lI UbRGE UEO uwudEO RIROSEO6, mg/ L
C E GoAéea&i UbROGE UO6 6¢OI UETTUUEeOU RIR0OSO6, mg/ L
t O RoUT OO ¢UBUYT OT O GUE uwUT UYOI @B, min
30 ROOUT O oUBUYT OI4B®m 2B, ¥ MO0 min /hr = 30,91 min eUE 0l
mg/ L ¢00eUpUUVUE uGoAeéea®i UbRGE o6¢OI UETTUUEeOU RIRDSOO Ue
EeUl OpOEUSUUE E UpUsUEGE Go6Aeael UbRGEO UO6 o06¢O1 UET T UUEeSe
DE GRUOUEeOs o6¢OI OAEGYT O ¢UOBUUpse 0T UUE GUOT ¢UBUEAUR ¢ol
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0KgBEGQgHDAH gDDPKIGKHGQG Qgo S oy . . A
099Gy KOHG Kdziig Gogé oH3ggn3 DD Oo SKoKGQ DKdzGgooDEgoeQns
Dmydzg 3K§gdzDDd PKo3n3g UKdzDL PpPKo3n3g UKdzDZ MONAG K¢
GPKyogG3DH g' 0gG0Q g'ugG0 G 0gGO &' ugGC 9
DA ORM Ue UET s
T 0o @b GaEG 46 46 46 46 m3/h
KoET UAY & E
BT RS 500 0,8 0,8 0,8 0,8 mg/L
gpUEUOUY UIT E
6 OBUUEGU a0 36,8 36,8 36,8 36,8 gr/hr
883,2 883,2 883,2 883,2 gr/d
DOGUUEUU UEL
Naocl  aU 125,0 125,0 125,0 125,0 g/kg
RTGOEO
KEUEeu aAd0C 1,2 1,2 1,2 1,2 kg/L
g UEUOUYT UIT E
60G0UEGU WEU 0,2 0,2 0,2 0,2 L/h
Q1 UdguEU
euuul Al ROE 5,9 5,9 5,9 5,9 L/d
GEUT UTY U0UOO N
aAe 00 a0t L
0o Ose06nEO 500,0 500,0 500,0 500,0 L
poul O6 ¢Ubd U 84,9 84,9 84,9 84,9 d
g6l Uy EeaUEUU
i0u o) #UsEaEe OO 5.0 5.0 5.0 L/
aAeood a0 1 5
0T Ua UET &1 B6 23,7 23,7 23,7 23,7 m
poul O6 ¢Ubd U 30,91 30,91 30,91 30,91 min
Hip OT UET T UUEe 0,5 0,5 0,5 0,5 mg/L
EU UET o¢o0OGegeE UO6 UWEUI UV UUOO RIROEO6, &U UVAeUUUGUU
T ERUIT EeOU UWEUGOAAT UUDOO (16U TUEUO6OAEEe eUE 16U OGUOUDES
UO06 OQUEbdsO6 PpETEénld QO uOuOT UUBOUYT UT E ¢ @mdoooRw®, 1 Wwiom UasR U A
UedsalEU uOOGOl @UdbEGED N1%
Q 1T UEUO60AsU URI uOGOYT VUUBEedail UITUIEOT &8U o6é&i1 6a0UUE Ub
0001 UETT UUEeOU RIR0DSO0O6, E OpOpUUEUeVEURIKEOPEIQODRI DT 0L
TO00UEUQD 6¢O1 UETTUUEEOU RIROo®mAgLI U VUBOO T 2UBEGEOD 0
GEU UET U0U¢OU0I UGYUUEew UI A ETE UO6 UEUITUT UUOO RIRBSO
GUT U 0T @e UET &l O UDAUEDDJE 118 7 OUURUO G UdTORIDEY UlUual go 0,0
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I 2eAEGUBBDUE UglD & U@i oA.450mpm e UE UEUEéQ® EGRUO Ul A& EVED B40¢ O
Ul uUgel oUUE AEU UET UI A ETE REVEeEOU 12006 V0 1TU0UYUU0U.

Q UGUEUOUT UTE EGRUO UT A£uUob GE O304 WIMOA0a8WIUE G U 23,7 m
gOp OB UUUBUUE 21 U0 (1) 6¢0adUREOO UIi UuU6UGBOUO OdEaul UEO

6.2.8 Ko Ui Ud

W oA WO A e AN A A

g U Oe 3edi sOARID O ¢ O ¢fH alrOD

QoOGUUEUU UEO U¢ OTQnedb BB dMBIOUE T Eedo g e UB EGE®S Aadll opEOb

UsT UE ¢0006eOITET & E 030a &0 BEDIOOAND DI Aaisdd @d v e2017,

Comparison between Activated Sludge, Moving Bed Biofilm Reactor, Integrated Fixed -Film

Activated Sludge : treatment , kinetics and microbiology) E¢ OGUUEUU UEO ¢8O OO UIEOD
G60UBT MEBR Us 1 (bJEOu UAAEGUEB® 1&@BAUUOE U¢u UUUE aUO L"Jé‘i al

UT UBAOU ET UO0OO.

A
Kdzig DZ: GougG
6.2.8.1 gut U7 U

oUY a A1 UWADBA E 00,45 kg SS/kg BODs U OF UedoT.0TWED® T uUAO6 O WEGEUT Us L

pOGUUBIED ¢UbUADYT UOT EO Od AiGRelms® UBUEBOG,UE E EI UOEI) O6 ¢

UBEUOa A&V EU UoUT UBAUGSU.

DD Oe UEYT &1 06 T U 01 U0GGUI 6a00UE UbU0UI ET ¢U GUE 1T UEUOBGOBABU

eullaeloUOUUs WUTUTUT @ UpOevgeU6uED eUE O1 OAUT O9Os6EGED

BUROUSUUE UUE 066G GUUUUE ¢000AROGTGE GU Go6Aeel UBRGE GUUDd

G§EU TU UpOGtUoReUVUs E UETEO60AsU GEQUEenl GoléeEedail, ¢00

dU ¢000usuUE3N>m 20 mi Vioog@oOiut BA EUOS6 Go6AedOU@T UUOO 1 ER

Uidou AUREBGUUDBEEUEIE Y& RUDET & UB ®Ce¢mEDO,OE O ¢8I0 toli

Upt D71 ¢poe i@ U (E Qi UG g d

DE 06¢ Ol OAEGT O oUBUARA@GO EI UOO Agi OTUUE Uuad AEU UET 1

UoET ®AOUUE E uoeay Ul ®aU0UU0U0E UEY @ AEU UET UEUGUUGEOI UAEGE
Dz dzg 3 K § dzDd PKo3n3g UKdzDL pPKo3n3g UKdJzDL 3DZ g3 KG
GPKgogG3DA g' 0gG0 g'ugGQ G ugGO &' agG( g9

61 Uul uuauwo ¢ 0.45 0.45 0.45 0.45 kg/ k g GD:

i U006 rem

32AEGUE EVTUOQDGEU ¢UOORY

EaUdRUT UT O BOD 132,1 248,8 182,8 3445 kg/d

GoAea®li UbRGE UT bu 25.0 25.0 25.0 25.0 mg/L

Ki OsRuUYT U1 O BOD 16.5 30.4 22.6 41.8 kg/d

gp Ot Ueodoi ot UT O B 116 218 160 303 kg/d

DOGUUEUU ObdAUl Ee 52,0 98,3 72,1 136,2 kg/d

DOGUUEUU ETUOO |

G607 00 AGQUDIG . 6. 20,8 38,4 28,5 52,6 kg/d
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OKgEGO9HDAH gDDPKIKHGOG OQgo Sy > = e
099Gy KOHG Kdziig Gogé oH3ggn3 DD Oo SKeKgQ DKdzGgooD3goQns
Dz dzg 3 K ¢ dzDD PKo3n3g UKdzDLZ pKo3n3g UKdzDZ 3Dz q§KG
GpPKgogG3 DA g’ 0g60 g'ugGQ & 0gGO &' ngs( g9
Gol O1Eeg ¢OauUEC 72,8 136,6 100,6 188, 9 kg/d

EEGUBRUT UT O BOD 132,1 248,8 182,8 3445 kg/d
GoAea&l UbROE Ui uu 25,0 25,0 25,0 25,0 mg/L
Ki OsRuUYT UT O BOD 12,1 22,2 16,5 30,3 kg/d
gd Ot Ueovool ul UT O B 119,9 226,7 166,3 314,2 kg/d
DOGUUEUU ObAUl Ee 54,0 102,0 74,9 141,4 kg/d
DOGUUEUU UBIEW®G £
G601 UBAUGSUO (6L 15,3 27,9 20,8 38,2 kg/d
Gol Ol Eeg ¢OaBUUEL 69,2 129,9 95,6 179,6 kg/d
GEUO UET UGEOGUUGEOI UAEGE UEO AdUT 100 U¢UI UBAUGSUO ETC
ET UO0O ¢0O6 UTUEGUOERUg GUET T &AEGUE EVUODQGEU ¢UDORD.
Goi U¢ad, AEU UO 22300 UEO Go uAGEO, E ¢/MdWUARAWS &Nl WDE
GGE 1T Um8 Ekgd Ol OAEaAUT UTE ¢OGUUEUU Bkgdd/B kg/mB g1,66m¥d. 1 U
QO Gol @deEO 1T UEUO60AsU UO6 G6GUBT UUOO T ERUIBDe@dGUBODO WA
UEAbEUEU U006 GUaabUOdawodE e Goo,ul 00 U¢pOegeloiEO UEO E
O £AREGUOT 2 d. oUVaAl OUUUE RoUI OREHPUDUAOCH OOUBGODUBULO
DZ Rzl ETY 00 0AeO0O UEO tUT UT UidgOo3,60m30d=00m8&8 OUUE a0 2,5
OU eUU0U0GeUVU6UGU0Us OoeOARITEeg 0T UTUT @ 0O§RY KWID2ERBI m,d )
ake 00 6AD0OBUE, RiGeel ETO 0%BReO 61,4 m
HoUBORD ET UOO ¢000 UIioeiss@UKIdE/ 1¢ Wg/m%s=18¢ m3/d e UE UU ¢ UDd
GUdUAAG U ELB9 2437 m6 ¥/d.

Dy dzg 3 K § dzDD PKo3n39 ORdzDZ pKo3nzg UKdIDDG % D% g4 K&

GpKgogG3 DU g' ag60o 9 09GQ G 09GO &' ggée
DOGUUEUU ET UOO 72,8 136,6 100,6 188, 9 kg SS/d
Dajo EUe UESUUEUU U 0.8 0.8 0.8 0.8 % wiw
UEuuuO®d

8 8 8 8 kg/m 3

DAJO ORY EIT UOO 9,1 17,1 12,6 23,6 m3/d
pouil OO ¢UdUY O B0 2,5 2,5 2,5 2,5 d
APUEUOUY 01 O6 uAe 22,8 42,7 31,4 59,0 m3
aAe oo uUT UY 0T @0 61,4 61,4 61,4 61,4 m3
poul OO0 ¢UdUT OF € 6,7 3,6 4,9 2,6 d
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QK§BEGOGHDAH gDDDPKGKHGOG Qgo e

0g§gGy K®EG KdzigGogG oH3ggn3 Db Qo 3KQRKgOQ DKdzoGgooDZEgoOQns3
GEU UET UbOGOuUOBsU UO6 GoGU@BT UUOO YTERUTEeoO ¢ A£Ro6TGEO/ U
UT UT s 00 @U0UEegd UVeUUGEGED (760 U 1 0OEWOOBOMS UDE UET iU d
U1 UE Ui O¢T EGT &1l U6 T U 0687V EGUEG aUsdOGGl (inverter)
Q UEUBbAUGsU UEO UGouAURGEO o6¢9OalOEe AUUE YU UET o¢d0O0&ge
OpUG@® ETUOO eUE UGWEUT UTUUOO ¢Oil 6ET UeUbdOI UUE Agil OUUUE a0
T ERUT @97 UUOO.
61 OUUE E ¢UBUUOR®G T UEUOBBDAsUO UEO aA&®MUY, oGEEde U WS EUG &
| UEUOB60AsUO0, aal00 TU0U Ul UOQUUUUE UO ROADEO UEO -Udsail
14.00)

GEU U0 eaxomAiBEBOEgBauOT UUEUsU ¢OGUUEUU 1T £A1¢EO GU 57T UDBE
13,7x 7/5=19,2 m3/d,T 36,6 x 7/5=191,2 kgSS/d

YRG ET 000 ¢000%b,G0 ZBRSkEy Usl UE

]
m»
C
Ce
o’
o;

Il UEUOb A UR®BE BhU ¢

U T @&l EO E% Wdv) 20D Ukg/ind A & &1 G ORDE URO

95% &U Ugl UE:

C(
X

HROEUsU ¢OGuUUEUU U
UEGEO aGUUbs0GT
[49 kg/h /200 kg/m  %]1x0,95=0,23m 3h @0,9m 3/d.

guEO U UET UEUD AiUoo&183mE®d. UG o6 u £AUR

=

6T OGEO UOb6 (6A0CE-OUMEBEBEEOU1I1BEERRO EN (
UO60As U0 GOGS5 mi/bT @sI6d) ¢hdd.6 ¢ O6 1, 3 m
00 UAAGUEU UEO ¢0O0¢AR6T GEDO3d¢ OIOGALHWO VTG 6 DT E 2
gUEU AEU UO &25600 UEO gUuAIEO Udu UET Ue0O7T 0

34m?3d+183m 3d+13m 3d=23m 3d @ &3B m

Q UEUBOAUGSU UEO UGowWEalEIE® aieda peOte geE GEUI UT UUOO ¢
UoUG@® ETUOO eUE UEUT 08 WIDDDHe 0A 60 TOWIUEe UEU OO ET 6 Boé O Od Eé (
UEURRODENESD UOQBGEU UQUSUEGE GU GéeulE ¢ol 6ET Ue Udtodi0OWGEN G U
AEU UO exd0@EiIBDE60eQoUUEUERUSs ¢ OdkgUSSG0912 0k SB/8 =1.91D
g/d.
GEU ¢oOGeégeE UGWEUI UV UUOO $WEE JROORWD BOUEU2 OWUUOO Usi1 U
19129 /d/2 g/L=956,4 LId@ 245/h2 L
DE 6¢ Ol OAEGY O UEO AdUT 1T 00 U DAUGsUO ETUOO ¢UBOBUEAE
Dy dzg 3KGdDH  PRo3n3g URADG PRo3n3g URADD 5 . ¢
GPK§ogG3 DAY 9' 09GO g' ' 0g6C & 0gGO G 0gGo g9
DOGUUEUU GUUBd U 72,8 136,6 100,6 188,9 kg SS/d
3 &0 E pUBEVeUEE s
GU0b 0 A 10,0 10,0 10,0 10,0 kg SS/m
HY UB QPG EU ¢OauUE 7,3 13,7 10,1 18,9 m3/d
EauOi UUEUs U s
T /o EO 51,0 95,6 70,4 132,2 m3/w
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$KoKGEGOG HDA gDDPKGKHGOGS Ogo e y . .
KiOgggGyk®HG Kdzig GogG oH3gdn3 DdOo SKoKGQ DKdzGgooDZgelns
Dz dzg 3 K § dzDd PKo3n3g UKdzDZZ pKo3n3g UK dzDZ 3DZ gg K
GPKgogG3 DA g'0gG0 g'ugGC G 0gGO G 0gGO g9
OT UBQBGEU ¢ OGUUE 5
G0 571 0dE asat 10,2 19,1 14,1 26,4 m3/d
EauOil UUEUBU
G008 00T 509,6 956,4 704,1 1.322,1 kg/w
Q1 UdBGEU d ¢
SO00s0aT 40 51 0 101,9 191,3 140,8 264.,4 kg/d
20 U0 ) “AIUEW
Ul:j@le’ElleoJ EO / ET H 2,1 3,9 2,9 5,4 h/d
Ma&d 00 i OEUODB O
2001 AU 5 5 5 5 diw
06A0eV0l UbEeud UEURRBEGUGO
NOEUSU ¢UOORD I 4,9 4,9 4,9 4,9 m3/h
AROEUSU ¢OGUUEUL 48,5 49,0 48,6 49,0 kg SS/h
DAOEVUeUEeUUEUCUU 3
GOET #1000 200,0 200,0 200,0 200,0 kg SS/m
DO U Ou Ul uoAe 0,95 0,95 0,95 0,95 %
usuuoual
HY Ud QGG EU q 3
UGodUURY &I EO 14 0.5 0,9 07 1.3 m3/d
NOEUgU o 5
O0Goa00RT 2l ES T 4 0,23 0,23 0,23 0,23 m3/h
DAJOUARAYG GUBUAAEUSRI
DAUOORY GUDBUAAE s
UET UEOOAUGEU | 9.7 18,2 13,4 25,2 m3/d
4,6 4,7 4,6 4,7 m3/hr
DA UG UEO 1,30 1,30 1,30 1,30 m3/d
Gol Ol Ee g o U
GUBUAAEUSRI U
UpUO7T O6AUGS U = 12,8 22,9 17,2 31,2 m?3/d
o £AR6 1T G E, Udo
dT UaUVEOD)
6,1 5,9 5,9 5,8 m3/hr
DAO ORY o001 « .
(0Ud000ORS) 10,0 10,0 10,0 10,0 m3/hr
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1 Module Combustible Gas (CH

K dzDZ5
"0gGoO

2,78

3DZ g g K

(¥

L/s

m-

10
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o]l i

- CC Co &
Ce Ceo [T o e [Ty
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o
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o> e O
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Co

Q
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Co
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fA
8
i
(@7
(@)

E 2 EUegl EGEO eUE U901 Ud £
UpUEUOUT UT UO ¢OaUuUEUUO AEU UEO ¢1 UGUEO eUUUABd A£G OT 0U
Lo v oo 5 3000 61 QYUaE oQUEUO6OAS¢ HY OB GG EU
KT O¢l Eul O m3/h hid U¢Us UE G 8d
DUUET U ¢00U¢ 01 3,2 8,0 25,6
eVl UoEeud UEUR 5,5 0,25 h/d 1,3
(AEU 15 m
&0 eUlUUIT Ul aaUE 3,0 1,0 3
1T O 11,7 m3h 31
UET U OGOuOasU URT GEVTUsRI o6udoOl ErsU0U0O, &U UAeUUOUG
U071 Q0T 0T ORPo DI a®EeYT EVO, eUlUUenod6GUO, UITUI 0O (160 @
éed), o¢UOORWEM 6, 0 m
UET U¢OegelouE UEO UQUEUOUT UITEO ¢OGUUEUUO TUBOU RO
AOU UAeOy E3,0mnOwU &U ¢l Ed0GT VOIUEBe OB alU0s tig@ 0O
poOal @ OUUE U¢EeOb60Ee £ e E C

E ¢l JORGE U¢u UO ugeloO U
0

I a0i 0T Ul @ 80 UOpOeUUEeOUT U ¢ Ud Ue A£U UdAUT U
O (1) TUUBEUWO aUABTEDO 6udOaUUUEeOBO MUPODB, TU VOB

g EV a 59 URGE EG U
g0 Ul Ae UEGEO URI o6AdaT U¢Oail gURT GUET suEU UAeUUA&D
UARAEe® UEUUEe&UGsU w0l U9pOUUT Us UVUGUI URBEGEYT OpOGENGE
GE aEOY ERUTEeal o6Adal U¢Oal gURT, HuuOOUQUBECUKE T 0D
6, OUUU UEUUgse&Ul UUE GUO 2uUGOO eUéeds OEOT ugoOUU Udud
GUOUAABUEU ¢Ob6 &U ¢00eUdUOBT Upu UEDO UIRU&OR UEUBAU
UUoEéln UselUo0O GUBUAAEUSRTI eUE &U U¢EGUDx2GO6T GUE AdL

GUTUT 0T @ UTEGOBOUGEGED GU eUT 60 ¢Udso@RAOEVDIIURU &
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3RQRgEGOgHDEY gDDPKGKHGQG 0Qgo -
Ki0gdgGy KOMG Kdziig Gog6 oH3ggn3 DD Oo SKoKGQ DKdzGgooDEgoeQns
UEE@OUT UUE aUO 6¢a2iUGOO eUE ull &0 U¢OT Ued Ul OT UUE UeUu
Al TE ROQDOE

DE UOUEUQGOUED ¢odouualaEO UEO UVAeUUAIUUGEODO 28U U1 U9 UOT UL
Ubo6 o1 06, GUITGRTU 70U UE Go6TEVTT & E GUaUBROE

DZ UBEaAI T RT Rao0OO UEO KK &U GoeUU6e&Us T U TEOEeA eUE
RUTEIi ol o6uUUEedal Ul UAeal, eUUAITEIU AEU OO0OAd00OABEUB GO
eUE 0UUT UQUEUEeUs eUUA UET ¢UVUdsOuUO UAeUUAGUVUUGEO URT
UEeUUO0s6 UuoU6GEDO UO6 oy 06, GUYTGRTIU VU UE @6l EVTYT &I E GU

- gU OGUBUAABUEU U¢u UEOD -0EBOaAURGEO YERGENBOO
- gU GUBUAAgaYT UUU U0 UEO ¢1T UGUEO UOGe UI O¢l EGY OU
- gU UeAk2UdU0UU URT eUEoEUenl e&dARI
DZ 6 ¢ Ol OAEGT 0O UEO ¢UBUARAOO aGUbUAAEUSRI UEO UVUAeUUAGUCU
ol Ue U:
Dz i Ue290H) OT OAEGT 0O ¢UBUARAQGO GUOUAAEuUsRI UAeUUAGUUGED
s x a oo 4 DAUIUARACL OV UdbBGEU
DEA&O UUOUAAEUGZH m3/h ¢UoUAF”2M/d
06A0e V0T UbEeud UEU 5,5 1,3
KoUi OBAUGsU EIT UOO 6,4 D40,0
00Epa2eO eUUUTUTOGUVED 3,0 3,0
Hi% DD DZ 15,0 D45,0
gU GUBUAASUEU U¢u UET ¢T UGE UO6 G6AedOUBIT UUOO ¢d0U0U9UT C
06Aed 00U T OUOOBEDUEEeY UVeexlI RO U066 &U ¢dUAT UUOPOEUSUUE
GUOUAAEUSRI, GU ROOIEe&d ¢UBDEDUOO6O eUUA UEO 090s0O6 uUI
ET UOO.
gU GUOUAAgUEU UO6 UE&UUO6 eUUUI gAO6T aU Ul U1 EO@UACEDOD,
60 OadUREUVUO UTUIT 0O (V46U GU TUEUOCO6AAMIhe UBEYT @ OB WOUBBEE D
GUET 0T 0T 01T @ UTEGOBDUGEGED.
GEU U001 &1 UARO UEO T UEUO60AsUO URI UTUTEQT, &0 UO¢pOeUl
aU&eT EO.
6211 AdDAVUUUGOADAGWEARUVUGED UoUT UDAUGY &I RT 1 61
QUEARUGE URT 1067 £ZURT GUOT U¢pOueeUE Agil OUUE U¢pOel UEG
UARAOU.
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3RQRgEGOgHDEY gDDPKGKHGQG 0Qgo - < N
Ki0gdgGy KOMG Kdziig Gog6 oH3ggn3 DD Oo SKoKGQ DKdzGgooDEgoeQns

gU «d0AU uEAUOGEDO UEO o0 TUI «UE KK UeOUUI OUT UUE U¢u

A gARAU UEABUGEO (RUBGUBSO eUE o6¢9O0&UI AGGEO UV @1 U

A 0dU0UAUEO GUOUEGEO, aUO 0¢0OsO eUUUI AOG6T UU UoUT UBAUG
A gEURo6 UGB U

DZ UARAUO uUEABUVUGEO URT UoUT ObAUGYT &l RT 1617V AURT U9 OUUT Vs U
UEUY ®0006 0250 mm (RUdGUSO UYGT U) eUE w200 mm (o6¢OeUl £l
10 atm. DZUARAUO G671 Ol EeOU Y @e060 152, 6 m UeueEdRBUWDAE
70 aUBUUEUU UE 500 aUO GOUAUEO GudUEGED, T &GR RUBGUSOS
Gd0UUsRT ¢06 Ui opEDUVUOUT GUET eALl 6t E UEO EGRoO60OO U1 O1
UARAOU UEA2UGEO U¢pOUUI UsUUE Ul GRI gl UDs56iDRE. Of OV G0a UEKES
GUOUEGEO aosGeVOUUE eOl UA aUET UeUOABUTT®Z 10U o6F0T VUUBO
GUOUEGEODO UeeET Us UO 6¢0O2UI £ACGEO U1 @1 U UO6 UARAOU uEA2OC
oudoUbl Ee/£ 60 ¢osU0GE eUE U¢OUUI Ug UUEe A bt EIRTaA1 000D HID2POED
QUUUT AUE GUOT UEURO6UGBHU O 0p0s 0O &#RUE 108600 30 m eUE
UEAUVUGEO UO9O2UUUBUUE GU Ud6ATU GU Y9600 70,0 m U¢u UO
Ut g7 U 1 0gedo60 52,6 m, UORO UE &, iPOROEVIOOT UDECHPEHO] O
poe&t &l U UEO e A& UaaUO, UVelUO OBUAT UUOO GUE aalE edUUCGE
eUE AEU A11U0 10 m 106060, T &ROE UO aAZ200 12 m ¢UVds¢ 06,
URT OAeéeul E&RI

GEU UET G uAtE E U¢sl 60E £#0ART Agl OUUE Q&BIB tEh =1 2AE (
19,3 333 |I/s.

©

0 -~

g0 107 00U 7T 00UGx001 UUE U¢u UO ddUAC
250, atho® O9pO0s 0O 1 UEUO6OAUs auUoo6UEe

a

PUBGUSO Ui gi U UARAOU UEABUVUGED

zyo90U0d deUyelisU " Uy zyo2950GU0d deUyeasU -~ Uy
J]o¥ohd HDPE 0250, J]o¥ohd HDPE 0250,
Q= 14,10 /s Q= 19,30 I/s
D= 220,4 mm D= 220,4 mm
i= 2,000 % i= 2,000 %
Q = 84,4 |/s Q = 84,4 |/s
u & 2,21 m/sec u 2,21 m/sec
h= 60 mm h= 71 mm
u= 1,66 m/sec u= 1,80 m/sec
h/D= 0,27 h/D= 0,32

AAAAAAA

Ho O Ul AGGEO Ul g1 U UARAOU uEARUGED
U U

guU eodoEUUUVUOU ouodUb1l Eef£ RUBUEGUEODEGUEe A UO6 06908 Ul AGGEODSG
gARAUO HDPE 0200, 10atm
DAUOORY UGEUGUUGEOI UAE = 19,30 /s
306006 UARAOU = 112,60 m
KGRUUVUOEeEe g UEA VUBOO D= 170,60 mm
OET EY UUEeu ETaulO v= 1,31x10 -6 m?2/sec
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3KoKgQ DXKdz

GgooDZGoON3

Gol UUT 0aUEO UbEawWO 1= 0,03261

HIEd U661 Eeg UBURUUEUU kp= 1,00 mm
GoUT UUT UAUBO UOPEenl k= 3,5
gURUUEUU 5000 u= 0,8487 misec
Ol sGE AdUTT @O Ul &3 AU |= 0,007017 m/m
gdE@T 00 Reynol ds Re= 110.525

Hip O OAEGT 0O GdUT T Eéed ha 0,79 m
Hip OT OAEGT 0O gOoEeénal  hy= 0,304 m
GoT Ol Eead goal VEVUO K h= 1,094 m
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Q ) 5> & -~ - ~ _ . 28y
"3 DD 0o 3KoK§gQ DKdzg GgooDZEgoQn3

OuOU ¢oouBaUGED &8U ¢UBET UV aAl UE:

o EO GUY @Rioy TOUERDH@® Mg 0z00 m.

O aAGEO aUT AR5y WUERDH® Dy 0z00 m e A& U T 50.
) E

E, U006 ¢00al ¢ UUUE, T OUDAGREO] UEE
/

aaol UGOv A& GUE UEUTUOGR o} 0 A
GREYUUEGYT 0T eUE AUTEeuaUUbU UEO T 0Od3GOI OAsUO UEO ¢UDBEORD
eUegsgGUUUUE UuUOTUUE E GUUUGGE

GUEO UeAiooU0O ¢UOEOR&O UO6 AEPxuU0O6 &U ¢o0aiviaels RUI
U7 01 &l UAeUEO Ul £ U671 EO RIROsUUOD

GUET KKo, Ud U ¢ PUEBGRER a)aOmioEs | ¢l 008E 6 OO0 G U A&t U6 G ED.
634 3ZERUI Ol OAEe &b UAeUUUGUAGUED
gU GUOERUsU AEU UEO 1 ERUI Ol OAXK &Rt o Bidceelldp 0 A&lB 6 o BB o6
(KT UEA QA& UVE:
Dzl UedOIZERUT O1 OAEeud OT OBEEDT BT £AURIT .
GH3 | gK3. .
al/ g 094dg390ngQG / qumoDzR9%>gK; gHﬁﬁé%QD@Q
gK310Kog
1. gl Ul BODAORI 2 1 31,50
DZET UeUd O7 ERUIT Ol OAEeu O Ui O¢ol EGT 0O ¢0O6 UPUEUUVUSUUE AEU UE
GUsT OUUE ¢UoUeAUR. O UGEI OAG Asl OUUE &UGE aaUU TU0 01
pUdORGIT
Dzl UexlO3ERUT Ol OAEeud Ui O¢T EGTUO UAeUUAGUUGEDS Uo0O7T OUBAUC
g/ g 0/ 3 K] DDD o G3 DD Ggiglkl gggégk
1 Kdziig Ko GDHMEDAK DXK] KdzigGog 0o0H3Iggns3
11 |H$o OadUREOO Ul UUuUVUsUBOUO Go0UUg 1 1
1.2 |GoAedUUET U ¢d00U0U¢UT UBAUGBUO 2 2
1.3 | 301 £A0U UouGY EGEOD &#dARD U ¢OED @Oy 1 1
2 K] 93K30Q KJ o GDZzdzDDIAR@AHDZi ¢ QDL g 3§ Q § dzg Gg Qdzg G
21 |Hp OadUREDOO UUBEGUBBULO Ut UT O ¢ 2 2
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. P GHIZ. K{ ¢gK3. K
g/ g 0/ 3 Kj DD®D o 63 DB gSR?,. gégog_
22 |gT Uil gU0UO UbO0GOUOGBUO AaEOI OAEE B¢ 6 4
23 |GoAedOU@I UUU MBBR 4 4
24 |gl OuUOb6UBOUO UGOT EUBOYPOSEGED MK 4 4
25 |gil Ul g0 Ul Ueoel OGOBHUO TEUDEEqI] 4 4
26 |gT Uil gU Ul Ueoel OGO0sUO eUE U 4 4
27 |Qi UeUd0aAki UO Ul #AROb6 AdUT T 00 | 8 8
28 |0d6UEU@OULO UUBEGYT OU MBBR 6 4
3 gdzo gDBGgU30g KDKJ KdziigGog
31 |gOuOT UUbEea&d UTUIsU0O edOeEURUL 2 1
32 |gl UOul0sU@BOUO UUT UYTUT O ed0eéesuRi 1 1
33 |agl UdO UEUI EGEOD 1 1
34 |301 £AuU UOT UTUTEGED 70U o6¢UVOEGUE 1 1
35 |goOu Ot UUbEea&d UTUIsUO RIRODBOOG 2 1
36 |gl UulUsU@dUO wWIiUEIUETEE 06 1 0d 00 1 1
4 KDK] Kdzig Gog 00 HID&G
41 |HHP OadUREOO UUbEGU@GOUO tU1 UY O ¢ 1 1
42 gl 0160 UbOGOUOEEUO ETUOO 2 1
43 |t6AOeUl UbEeuO UGEURROBEGUOBO 1 1
44 |GUGUET U ¢OiI 6EI UeUsO1 UUE 1 1
45 |ATUT 0O ¢O1 6EIT UeUd Ol UUE 2 1
46 |300U0GOd0EeuO ORI gUO UGO6UUURY ] 1 1
47 |GUGUET U UoUGTEGEDO eUE&ds ODOUIG 6 | 1 1
5 Jo00OgHY oH3gdgnN3, ooHDLG Ogo Ggdzgliliogons3
51 |AT Ul 60O GUBUAAEUSGRI 2 1
6 GDDUQgo Qg §oOgHg
6.1 |DEOGUEelu GoBBOaUOEYT & O6 105800 1 1
7 §093DBQ K3Kdz2iKQgG
71 | O/ Kk 1 1
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(N¢
e

O
e

gQ DKdzgGgooDZgoQns3

%} U1 Eal aegU0O, 16U (1) 10E
2 DD OGege TEUO (1) UGEGPT &01 0¥ OEUO Y O1 £ZiUO MBBR, AEU
70 001 aGoil Otu Ui O¢l EGY U.
6.3.4.1 Kdziig Ko GDfM#ADK DK] KdziigGog 0o H3Zggns3
Hp OAOUREOO UT ULtU6UGOUO Go0UUsO6 AGET EO
gdoE@T 00 UAeUUUGUEY & RT 1 1 003
QET EUgdUOD :0,9 kW / 400 V/ 50 Hz
gURUUEUU ¢UBEGUDBOGEBO :1.3 80 rpm
HI Eeu eUlU0UGeUVUo6 B0 . gl O1 0t RUOO RAI 6a U0

GoAeduUUET U ¢o0UoUT UdAUGBUO

goEdTud UAeUUUGUEY & RT 7|:2007

§0¢00 00 RAD REBDA T RAGEHDT 58 0T 0 8
goil UT EeuUEUU 201 /s

GEAOT O UORADRGED ﬂ6é“6"éag’iﬁ§901°fﬂr:rj)'sy' O ao00o
KAeUUUGUEY &l E EGRUO ao6Ae : 315 kw /400 V/ 50 Hz

gpUsUEGE U&dU 203 m/h @ 70 mbar

gdpUsUEGE TUBO0U ¢TU0GED 2 09ls ,@3 bar

DAd 0T edy 0T O ETOgggEggagéigggéggggﬁé
HI Eeo eUlU0UGeUVUo6 @O0 gl OT UsURUODO RAI 6aU0U0 g
301 AU UGUGTEGED 20 ARPOOCEGHUOBBAUGSUOD

gdoE@Tud UAeUUUGUEY & RT 1 1 00U

gUo OO  EOAED ¢1 61T UdsuUO V0O U
gol UV EeuUEUCU :1.535m 3/

gT UTEGU@OUOD :0,75 kW / 400 V / 50 Hz

HI Eeo elU00GeUo6 B0 : DOl 6UEeo6l & EO (HDPE)
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3KQRgGEGQg HDH gDDPKIRKHGOG Qg .

Ki0gggGyK®HG RdzigGogG oH3ggn3 DB Qo SKoKGQ DKdzGgooDEgoeQns

6.3.4.2 gKj g3K30 KJj o GD#zdzDDD GiQ G Go DD DZi 0 QD&

93909gdzg Gg Qdzg G

Hp OAOUREOO UUBEGU@OUO uwUT UY UT o6 UT EGOBODUGEGED

gdE&T 00 UAeUUUAGUEYT & RT 1 2 oo

AdbE&TUO UGUudEeal VO A£iR: 1 0O (UpOegek)

DAJO ORY UxdU GU aALke0b o6ADd 16 03/h3@B8,0m

QET EUgGoUO U1 0T sUO : 5,9 kW / 50 Hz

HI Eeo elU0U0GeUVU6 B0 poUOGEUEDUO / gl O1 Usul

gl U1 600 Ud0OGOuUOGsUO aEOI OAEegd aUetT suUOD

gdoE&@Tud UAeUUUGUEY & RT 1 6 UOY (4+2)

gol UV EeUUEUU : 20,8 m3/h @ 7,65m

QET EUgdUOD : 2,0 KW / 400 V / 50Hz

HI Eeo elU0U0GeUVU6BO0 poUOGGUEDOOD

GoAeduUET U MBBR

gdE&T U0 UAeUUUAGUEYT & RT 1|:4007% .

gol UV EeUUEUU : 336 m3¥d

Ki RUUbEea&0 ULEUGUAIVEOD :LXxWxH=12,00x2,40x3,15m

S e s A o oxnoa s s sl 0,9 KW /400 V /50 Hz / 1.380 rpm /

gl U6 UBBULO U¢OIEUOO¢OzEgTéTOé‘GQUéO B A 6306

~ s\ - - A ~ w W - A nn' 3

g1 01 60 0T Ueoel 0G0B600 ;g 50m *h@5m/14KW/400V/50Hz/
1.435 rpm

1700 3m3h @ 300 mbar/22,0kW/ 400V

aoukEU@OUO UUoEUT OU (UUT 50" 5000mm/ poUdGEGED L ¢

gl Ul 60U Ul Ueoel OO0 U0 eU:10m 3h@2bar/2,2 kW /230/400 V /50

( 00T 4) Hz/ po UOGEUE®UD Ga1 U

DB UT éul UT OO QU OH TabtAiemd U (: pROE&UO uGEUE U EAE O 1WA
Ul Ueoel OGOdBsUO(x2)ET UOBUD
UpuddEFTEO (xB), OG0B EUDQ),
T 0U0EU@GO r@dox EITU&UDd
UpUOOEY BOxBAT UOO
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SKOQKgEGQg HDA gDDDPKIGgKHGQG Qgo S oy . . A
Ki0gdgGy KOMG Kdziig Gog6 oH3ggn3 DD Oo SKeKgQ DKdzGgooD3goQns
6.3.4.3 §gdzo g DI5gU30g KDK] KdzigGog

goaoOtT OUUdbEeg UT UIgU ed00EURUE&OU

gdEdT U0 UAeUUUGUEY @ RT 1]: 2 U0UOY. (1+1)

3&2AEGUE uo6i Uy EeuUEUU : 71/h @ 10 BARg
QG RUO : 0,09k W
HI Eeu eU00U0Ge0600 : AIS| 316L / PP / PVC / PVDF

gdE@T 00 UAeUUUGUEY & RT 1 1000

gUo OO : QUUUeuod6lGOO, DDOPea&l U]
QET EU@dUOD 0, 55 kW / 400 V/ 50 Hz

gURUUEUU o¢UBEGUBOGBO 1. 400 rpm

HI Eeu eUlU0UGeUVUo6 @O0 gl OT1 Us i RUOAISIRBEE 6a U0

gdoE&dT ud UAeUUUOGUEY & RT 1|: 1007

DAJ® ORY GRUGEUGYT OU :70m 3/h

DiEegd UVUGEGA UEU Gol Ud06 |:10m?2

QG RUO : 2,75k W / 50 Hz

HI Eeo elU0U0GeUVU6 B0 g1l 01T UsURUOO ARIANS 3 UO

goE&Tud UAeUUUVGUEY &l RT 1¥|:1007 .

DAOORY GRUGEUGY OU :70m 3/h

UVT/cm . 70%

999?,}9/ GRUOGEUGY OOU (Goé:>mmwym12

Il 6RI EQ1)

00 RUO : 1,0k W

HI Eét eUUUGeU6 @0 gl OT UguRUOO ARIALIE.A UO
goa ol OUdbEeg UT UIsgU RIRDBHOO

gdoE&T 00 UVUAeUUUGUEY &l RI 2 007 . (1+1)
3&@AEGUE uo6il U EeuUEUU :451/h@ 10 BARg
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QGRUO : 0,09k W

i Eéet eUUUGeUo6 @0 : AISI 316L / PP / PVC | PVDF

gl Ua0oU@oU0O0 GUDI0D AU Bdel 06 1T UdOC

goE@T U0 UAeUUUGUEY & RT 1 1 00 .

QET EUgOUOD : 1,5 kKW / 400 V / 50 Hz
gURUUEUU ¢UBEGUBOGBO 1. 450 rpm

HI Eeo elU00GeUo6 w0 gl O1 UsuURUOO RAI 6aUO0
6.3.4.4 KDKJ] Kdziig Gog 00 HIDZ

Hp OAdUREOO UUBEGUBOUO a1 UY U1 o0 ET UOO
gdoE&@Tud UAeUUUGUEY & RT 1 1000

gdoE&dTud UaUVudsEeal 1 O £AUR 1 007. (UpOegek)
QET EUgOUD : 3,1 kW / 50 Hz

DAJOORY UxdU GU aAe200 6Ad(:72 2m@30m

HI Eeo elU0U0GeUVU6 B0 gl O1 UsuRUOH ReEUOGABHDED
gl Ul 60 Ud0OGOUuOGHsUO ET UOO

goE&Tud UAeUUUGUEY & RT 1 2 U007 . (1+1)
3®2AEGUE uo6il UV EeuUEUU : 1,8-8,6m 3h @ 2 bar

QET EU@OUO :1,5kW /230 -400V /50Hz

HI Eeo elU0U0GeUVU6BO0 poUOGsUEDOOD

a6 A0OeUl UdbEeud UEURRODEGUOGO

gdoE&T 00 UAeUUUGUEY @& RT 7: 1000

gol UV EeUUEUU : 5m3/h,50 kg/h

00 RUO : 16,5 kW / 400V /50Hz

AGUBUEGE Iaggggbng;m(& mn) a0 e & U
HI Eél eUlU0UGeUo6 @0 gl OT Ui RUOO RAI 6aU0
GUGUET U ¢OT 6ET UeUbd Ol UUE

gdoE&T 00 UAeUUUOGUEY &l RT 1 1 003
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. goEQI UEUYT UOEGT ¢RI & (
gUp OO GEUT U1 0000 U¢u 1T GeuliEOU

®ee 0000
gol Ul EeWBEWOWWY DUOO :1.000 I/h
KAeUUUGUEY &l E EGRUO : 1,00 kW
HI Eeo elU0U0GeUVU6 B0 gl OT UsURUOO RAI 6aU00
gl U1 60 ¢OIl 6EIT UeUdOI UUE
gdE@T 00 UAeUUUGUEYT & RT 1 2 0l (1+ 1)
gol Ul EeuUEUCU 130 -7501/h @ O bar / 660 I/h @ 4 bar
QET EU@OUO .0, 55 kw
HI Eeu eUlU0UGeUVUo6@B0 gl OT UsURUOO RAI 6aU00
30000600Eeud ORI gUO UGOUUURY & EO ET UOO
gdE@T 00 UAeUUUGUEY & RT 1 1 00U
gugo 006 : UR1EYT &1 OO ORI sUO, RRD
DO ORY : 8m3h
QET EU@dUO : 1,5kW /400 V /50 Hz
HI Eeo elU0U0GeUVU6 B0 : gl 01 0UpguRUOO RAEI 6800 A
GUGUETU U¢uGTEGEDO eUE®DS0O6 UGOoUAURGEDO EIT UOO
goE&Tud UAeUUUGUEY & RT 1 1 00U
gUo OO JEOAEDO ¢T 6T UdsulUO YO UI
goil UY EeuUEUU 1.250 m 3/h
o 0T EG OG5 00 1,1 kW /400 V /50 Hz

0,25 kW /400 V /50 Hz

HI Eed eUUUGeUVUo6d0 :DDI 6UE& 61 & EO (HDPE)
6.3.4.5 GoQdHg oH3IggnN3, o0QHDL Ogo Ggdzgiilogons3

«©
(@]
m»
D’
c
(@}
(ex)
>
(O}
e
Cw
(ex)
Co
C
m
8
)
X
)
N

00y . (1+ 1)

©x¢
O
—_
Cc
m»
(¢}
c
C
m)
C
Ce

:15m 3/h @ 7,35 m

QO
m»
m
C
Q
(«F
Ce
(@]

: 2,0kW /400V /50Hz
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2 e K 0% 2% b 00 3KoKGOQ DKdzgGgooDZGoOn3
HI Eeo elU0U0GeUo6 w0 poUOuGguUEDOOD
6.3.4.6 GDDUQgQe Qg §oQgHg
DEUGUEeD G6A&d WEBEED &I 06 T Ud0U

gdoEeT 00 UAeUUUOGUEY &l RI 1 003

gUuUp 0O goeuol O, eUUUeudo6dGdEO UCQ
DAJd ORQG :46m 3/h@60m

QET EUBOUOD :11,0kW /400 V/50Hz

Q&I 66 QOUOGBUEDOOD
HII Eeo éel0UGeUVUs B0 DAUUBRUG: gl OT UsguRUOO RAI
a1 OT UO: gl O1 UBURUOO REAI 9

6.3.4.7 GDDUOQOgo ODAL K] DDDH D BAB 3 g 3KJGdzOGQG
3000EUB0O ¢UODORGO UEGUULOb
U0 UO¢pOeUUERBBIUOL O UANTEWEREDB2O ¢UdORGO GUET 2 Oud U
U EGObOUGEGED, @I U6 U1 £ eUUUelT EpUEeD UARAU UbdOGOuO0
OUpO07T UBAUG6UO, GU01TO1T O UaGGUOED (4)

goEetTud UAeUUUVGUEY &l RI 4 003

gEUUOY : DN65

KOUbOO 1 &UdEGEOD :1,2-119 m3h

gédpaUEU NO, 2% & N2 mm/ s

HI Ee £ eUU0UGeV6 B0 gl OT UsURUOO RAI 6aUO0
ZU0UEUQBO ¢9UBOREGO UibuOd UEO KKO
UU UO0¢OeldEeds (1) ET UeUo0OT UATEUEend 1TUUBEUOBO ¢UOORD
UBEUOa AT EUO UoUT UBAUGBUO.

gdoEeT 00 UAeUUUOGUEY &l RI 1007

JEUUOT @ : DN100

KUd OO 1 &UBEGEOD : 3,0-280 m3h

gédpsaUEU N2 mm/ s

HI Eed eUUUGeUo6d0 : PVDF / CSM
30006EU00 6¢O1I UETT UUEeOU RIRDHOO

goE&T 0d UAeUUUGUEY & RI 1 00 .
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P g0 3
I EGESO UEO ¢ Wd@H
8EUYOEOD
GBEUQBOEO 1 #UBEGEO pH
pH U006 uUgATIUBDOE G B

DAJSET UT a A&l UE . EKNEe g éor Ul ¢
e
¥

w

OU U090 VUE&QOUl T 0OUbEUxO GUARTEODO 6udOGUUUEEeOU UUPO6 GU

p>
T
e

)V UUBEU@O U1 £ 8 &1 UV O UE

>
u
Ce
(@}

o)
(1) TU0UUBEUBO GUE uUn O OA @

T 000 EUGOUIaWED Bi0Eeivd

>
u
Ce
(@}
'—\
EO
D
Co
O

o

RT |:4007

(o]
o’
m»
(¢}
c
O
Co
>
D
e
C
Co
Co
C
m
8.
)

¢
()
O
O
O
(ex)
m»
c
O
(@)
o
>
[\
e
(@}

:0-6m

gédsalVEU :03% UEO 1 ®AEGUED U

m»
[\
O

HI Eed eulUaeUVsg0d : PVDF / CSM

"O0E U1
Module H 2S U
7 &00 E G-BQpprd
Modul e co Ul UEVUedEeUE&OU
T &U 0 E 0-E0D ppm.

DAV ET UT a Al UE :GUGEew 1 Ol AU
aguvu 9 R
0

Module Combustible Gas (CH 4) Ul UEUédE
O0p 06, GUBEORGI00%IEAEGEOD O

GUET UAeUUALGUUGE ¢d0al &pVUUE EO6)OPUDBAEUDR e
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A g AEOG3)

RROEUEeUuUEUUO aUa&bUob
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ol
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U0 (2pPE4ADO,
U0 (2)
» OadUREODSG
060 (3)

eUo 0l uAdo) .

[S)
Ce

o

(et
(@}
E=2
C
¢

G e
(e7
m»
D D
o O
=

(@)
&

m»
D
he)
e
)
Ce

Q\
o me
Co

m:
C

%o

dlip godtainer e UE RROEU

GO0 EUOS

Up Oe ge U

(@))

[@xe))

PEO

200, o

QUpa

BG4 6CCE U

U1 UbRAUVGBORUPDEBEIRIG UBDd EO

O U ¢piEQITED B GG UEEREO Ud OGOu Ol ¢

~192,43 m?

OAEe g0

Co

0T UbAUBBUO

~452,28 m?

®©O0 u E GIO v @

~ 37,08 m?

~4,37 m?

\l
Cc

10700060

~5,80 m?

8. QUsOEO Ki &#ARO6

~44,91 m?

9. QUsdEO pEYEROI

~26,10 m?

10. OQUsOEO gliouAURGBEOULDDHOUY O @

™

~62,44 m?2
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O
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O
O
[ON
e
O
e
(e}
O
O
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o
N
Lo
QX
(o]
O
O
O
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«
L]
O
=
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gO @®d0AU ODOGUARAQGO 1617 AURT GUET KKo, OE 101 £ZuUO aEOI OAE

eulUGeVoAadi ODEUEUVUUEe UG BU0UUDE BBOMOOE ¢ A1 UU URI ¢0OUEUAD

gl OT OUE.

GU ¢d0UE G(AIE OWRERO DO UAE@WUOP OEE@Ugs E eU0UUGeU6 T UGG 1T ¢

®0ART AaEOI OAEegdO U0¢oUT UdAUGsUO, 101 £AuUO UOTUTUTAED el

KopgaEO &U eUUUGeUVO6UBUO0UT UU eUEbEUeAE &0AU GUE (61 &F

GEUGUT GO0GE URT T Ol WMIRD, (UG)G& 2UEGE ouoUolek@aie WE UWOBE 1QHL

01 O¢1 EGY OO.

gU GOUAUEU eUUUGeU6AaOl UUE TU UVUeceuvUdw, 161 0U0U6¢060, O

GRTET0OGURT eUE UT O¢l EGY OU, G661l uaxeGUEO eUE (GoaEeA& YT UOUUOII

APpUEUU &U eUUUGBeU0BsUGUUS UO *d0AO0 UEARUVUGESDO URT U¢UT UBAUWG

evllaelVo A UUUE O UARAUO ¢0OGUARA@GO URT 167 £AURT GUET UA

DE 1 O1 £AUUO aEOI OAEeOU eUeUdEQGYTOU &0 eUCUGelVsaULGUOUT YU

O¢lT EG1 &l O waeo6douulT U, UO0Op OeeUEGE 1T ERUI Ol OAE&OU U7 O I

UOAeOUUGUAGURT, UGRUUBbEen OuUEeu UseUo60 ¢odLUGAUVEGED GU 0l

pUBAAI T OT UOO RaOd OB

GUE uEUUEeUGsU eUUUGEVO®O UT UAEGGOIT UUE eUE UU &d0AU EI Ue

T Ol £t RT UR1T aEOI OAEeal eUeUdsEGTOT, evead eUE E UAeUUAI!

PbUOEGUGGUED UEUe @A oWoilwDaud@e ReUys E ¢E2UT 0DUEUU uwoeal UE

eUE URIT aUGEedal UTUTEOGUUGSGRI

gel 00, &U ¢d0UAT UUOPOEE&@OUl eUE UU &d6AU UUI Eegd GEUT UOCHE

GoUOU0GUVED, elod).

GUET o6¢uUtE Gol OlEeg ¢oOeUlaT sU, ¢UOET UTaA OTUUE OE RouUl
1. UeUe&l OaE URT Ul UAeUsRT AURUURIT Eedal UsU61 al,, UO9pOABU
2. 01 goE eUlUUGeUVs g URT &dARI
3.ea&0E a0 U¢ TOECC - 1

Ki RUUdBEeulu uselUs0 1 U0 O 161 £AURI

gl £l OBU, UURT Ee £ 20AU UO6 aUuGEeOU &#d0A06 UO6 Ui RUUBEeOU
. - i 3DBgGg

g/ g DK dzg G dzg 0 Q 3K § dz0G O DDA DG Q¢

Pn3gg DAz ¢ B HAzDY K3 g g g

KeaeUGdw O0oo6AT £AURT 0690 OAUgRT UEe&UURI 3
! ey EasURaaVO m 1.654,73
2 |KeaeUdy Odo6 AT £AURI 069 OAUsRT uEeUUORI m3 709,17
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3KQKgBEGQQg HDE gDDPKGKHGOG Qg i S oy . . A
Ki0gggGyK®HG RdzigGogG oH3ggn3 DB Qo SKORGQ DRdxpGgooDEgeQns
> o - 3DZgdg - ‘
g/ g DXK dzg G dzg 0 Q 3KgszGQ DDA DH Qg
3 DAU®UARAQY, TUUUGOd A UEAWGUBROGE, @061 m3 4.90
Geo6d0u® UGODO AEU eU0UGE U6 &0 Udlb Géod ’
4 DU UARAG, 1U0OUUGOBA UEAGUBRGE, @061 d 3 15.30
Geo6d0u® UGODO AEU eU0UGE U6 &0 Ul Géd '
5 IHDZV)PL(??LAJIAEEJAeLf\I‘EALAJAchOeanEuE UEGEOOU O kg 1.986.40
oudoU61 Eenl &#dARI
Ko Al UEYE UOEGUT OEGT GeosdOueal UDUDOO 1T (
6 AU} A6 ORI U m| 25,00
7 |RKo A OETE UoEGUT UEGT GeodOtal DUOO 1 ( kg 10,00
DD OV e UEU eUE ¢oOuewgekE ¢oOGT seURIT e
8 |teoodouulT U, GUUAUI O9OEEUEeA 1 AaUO te kg 4,44
T 0RGEO 60U0U0OOUBUUDUEUUGYRY eUUA Ko DB
gUo UV OaAeWBHBUT U AUA(LINIT UY U1 & 01 EaOodaloEEIOEOE UAGEO
U0GO0Ou0GsUO aAaEOQI OAE&FOIag&uel saibld OAEe gd 09 U7 UBAUGSUD
8 _ 3DBggg -
g/ g DX dzg G dzg 0 Q $K§ dz0G 0 DDA DH Qg
Phn3g g DAz o G HdzDH K3 g
1 |Ki 6AEUT UEe &0 ﬁUboﬁOEé iU @dU06GU00 6l m3 54,70
2 |JjoTuUooOE @ GEUEBUUGGOE UdsoOURI Oq m]| 805,60
3 Do UARA@, 1 U00UGOd A UEAGUBROE, @61 e 56.20
Gé60o0uael UUOO AEU eU0UUGeUVU6a2ed Ul Géob ’
4 DAJo UARA@, 1 U0U0UGOB A UEAGUBRUOE, G061 . 236,90
Ge60o0uael UUOO AEU eU0UUGeUVU62ed Ul Géob ’
5 |DBO10EUED eUE UD4OR®UBIE GEIECOD Of g 28.191,93
ouaoUdbl EEQ &0 ARI
Ko £ OEYE UQEGUT UEGT GeodOtuael DUOO 1 (
® |AUT £e ORI U ml 238,30
7 |Ko A UEYE UO¢EGUT OEQT GeooOueal UUDOO 1T ( kg 240,20
DD OV JRUEU éeUE ¢oOaedekE ¢oOGi geURI e
8 |teoouulT U, GUUAUT OpOEEUEeA 1 AaUO e kg 92,43
TU0RGEO 600000 UBUUDUEUUGYRY eUUA Ko DB
301 AUU Uo Ol O DTABEART Uit uu06 (0/3 TOUBEU@®IT QUOOBIO
e00ésliRUEBI UdO UEGIZEOIEN U Ue Ol O UTiGiEs I AVEO Ui i 06)
y o - 35DZg9g49 - .
g/ g DX dzg 0 dzg 0 Q 3K dz0G 0O DDA DG Qg
PN 3g¢§ DAzl ¢ GHHAzDH K39 § g
1 |KT 6AEUT UEe&0 GUBOGUEO YU edloealU o1 m3 24,30
2 |JolTuU6¢oOE @ GEUEDUUGGOE Uds¢UURI Oq m] 157,00
s |DUBUARAg, 1000GOdA UEAIUSRGE, a6 ¢ 3 700
Geod0uael UUOO AEU eUUUGelo6x0 Udl Geéd '
4 DAO®DUARAQG, 10U0UUGOdA UEAIUBRGE, G617 ¢ e 31.00
Geod0uael UUOO6 AEU eUUUGelosx0 Udl Geéd ’
5 P??L??E“?EJAeL,JEAEJAOq)OEEEUEUE UEGEOOU O kg 3.410,00
6uoUdbl EEéal &0 ARI
Ko £ OEYE UQEGUI UEGT GeodOua&el UUOO 1 (
6 |AUT £2URI U m! 6530
7 |Ko A OEYE UEGUT UEGT Geéeosd0tal DUOO 1 ( kg 24,80
DD O1 geUEU &UE ¢dO00&Q@eE ¢o0GT 66 URT &
8 |aesduualT U, GUUOAUT OpOEEUEe A ¥ £AaUO ¢ kg 15,50
TUSRGEODO 600009 U0UBUUDUEVUUDGRY eUUAE Ko DR
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Q ) 5> & -~ - ~ _ . 28y
"3 DD 0o 3KoK§gQ DKdzg GgooDZEgoQn3

ADAU UEARUGEO ( udUAUELA RAWMA EWEAS: UG EO)

N ) i 3DZgdg : ;
DX dzg G dzg 0 Q BRgszGQ DD DH Qg
g g DAUdzl o GO HAzDH K3g 4§ g
KeteUdg Od6AT AURI 6¢9OAUsRI UEe&UURT
EY EAdUROU0OO YO o1 £AUOO o687 &l U 2RO 3 e 60.00
UonelOaE URT ¢d30f0l URT Uedevuagd iE( '
4,00m.
KeteUGdy OdoAT £AURT 069 OAUsRT uEeUUORI
01 £AUOCO ¢o6&1 &l U 2RO 3,00 m, 10 UET ¢ m?3 238,00
pdO0f Ul URI VedeUd@wo GEU aZ£Z2 00 ObdUAY
KedeUiaed ¢o6ei &l U 20U AGGED m2 214,00
0EeO00EpeO UUOT EeOU aAd5060 Tpge&RiI 0, m3 212,00
0EEOb0EPaeO UUOT EeOU aAd5060 100 RO m3 158,00
URoAeEGE TETUTEedl #3ARI 10 GoGEEOU e 344 00
l OUOT U006 T U G6GEeOQUO OAe Ol ¢& 0@ kg ( ’
HGUT 06 e00UGeVoxed TU aUeedigedod ae m3 7,00
GEAGUOROE eUE UAeEaRUEGIT OO GRI gl RI m3 197,00
joluUooOE @ GEUEBUUBGOPOE UopsdOuRI L°J¢| m] 77,00
DAJd UARA®G, 1 UUUGOOA UGEAGUBRGE, Go1 ¢ 3 3.00
Geod0uael UUOO AEU eUUUGeU06x&0 Udb Geéd '
Do UARA@, 1 U00UGOd A UEAGUBROE, @61 e 31.00
Ge60o0uael UUOO AEU eU0UUGeUVU62ed Ul Géob ’
I?zgglvfﬂgglﬂil:{eL}\I\EALﬂJAOtbOeanEuE UEUEOOU O¢| kg 3.636,00
6uouUbl Eé&al 20 ARI
DD O0eUU0UGeVBUGT T U (o UAUEU aUdo6UEEOU 003 400
UeosduulUi U c30/37 ' ’
Ko £ OEYE U¢EGUT UEGT GeodOtuael DUOO 1 (
AUT A& URY U ml 63,00
Ko A OEYE UOOEGUI OEOT GeosdOueal UDUDOO 1 ( kg 39,00
Hi d ORDRT UUEGT O UGEGUT UEGT Géeo6o0i el m 25 00
i0 Uedodsl Eel d6uUUUOUEUI 60N UGBEYT 0T ULRY *
DD OV JRUEU éeUE ¢oOaedekE ¢oOG1 geURI e
ceodoual0T U, GUUAUT OpOEEUEe A 1 £ZaUO ¢ kg 16,00
T USROIEO 6u0UUOGUDBUUDUECUUOGRY eUUA Ko DF
p01 UBAUGBU ETUOO (QUsEDT B EODOO)
Ny ) i 3DZgdg < :
DX dzg 0 dzg 0 Q s K § dz0G O DDA DH Qg
39 g DAz o @) HidzDH K3 g g g
Ki 6AEUT UEe &b GUBOGUEO YO &dUsall o1 m3 17,90
joluUooOE @ GEUEDUUGOOE UpsdOURI 0¢| m]| 451,90
Do UARA@, 1 U0UUGOd A OUEAIUBROE, @61 m3 8.50
0ée6d0ua&l UUOO6 AEU eUUUGeUV6x&0 Uplb Geéod ’
DD UARAG, 1 0UUGOdA UEAGUBRGE, (67T ¢ 3 105.00
0é66d0ua&l UUOO AEU eUUUGeU06x&0 Udb Geéd '
I”Dzig)lu(aa“eL”JIAEth”eL'J\I‘E”L"J"OdJOeanEuE UEGEOOU O kg 12.600,00
ouoUbl Eéal 20 ARI
Ko £ OEYE U¢EGUT UEGT GeéeoodOteael DUOO 1 (
AUT &8 ORI U ml 134,00
QUUUGeU6w UTUEOI Eae@EDOU aEOT ERUI Eé( m 36.71
DEUEI 0edi gUI U ’
Ko A OEYE OUOEGUI OEG] GeodOueel UUDOO 1 ( kg 44,70
DHUO¢T ET 20001 20 TU GEU&&I 060 U6¢0¢d m 1900
6Xx9x19 cm, D#ARO6O 1/2 o1l eds (GdOI ’

156




3KOKgO DKdzo GgooDBZgoOn3

3DZg9gyg
3K§dz0G6Q

DDA DY Qg

10

© —
™|
(e}
(axy
S M)
—_ O
SN
- o
D O
o<

o O

=2
— O
- m

m|

96,00

11

- O ©¢

Ce
m»
[}
Ce
sF:h;‘
s

o

O
—_—

m»
[p))

o

— o m

m

4,40

12

(o7
[}
o
Ce
a»
~

=g

Ce

m»
[}

—_

m

25,70

13

<
Ce
C | m
pey
Co
m»
Cc
o
poy
o
O
(@)}

[EnY

o C

x~
«

3

kg

40,50

14

(@)
O
e
(®])
(@7
m

—_

Co

M

m|

2,20

15

| me
m EB\ O

I:H‘ Col| T
°|C Co| @
X
pull
Ce
™
ety

Ce

< | O

(o7
o

o

o

m?2

21,34

16

o~ O

(SN
Ce
—_
— Co o
Ce G mp
o

SO ™
(@)}
X o —

O Co
SSfe
Co M-S

® =
Q= —*

m: Q¢ My

C 0
X ™ O

o Of [T

T O Co

—

m|

130,80

17

‘lor e M |

T O Ci Co|Co Co© Ce|Ce S«
Co|jy — M
= Co S |C° Co D ©

S A
—to —Mo O~ | m| §

Ccom e o~ —
e |Omoe
Ce

o O —-

;U’ —_ a5 —
- O Ce

oy
Cy Co FH‘ o

— O IO X CI| T Co
o [T

X [T [T Com M
O C S|P O

Co = M| m» o My
C

o O M Co| e ™

m: ©

© ® Com (M
O Q&

m oY Q &

™ FH‘ O

) Co

o -

e O

- -

W~ S O |Se R ST | D Re| N

oM GE o O™ o —

o — -

O C&e
CcO D [Tp

™ — Or T
o N O O

o O —m

= [T [Th So
M Co ™ —*

m|

190,00

18

X
o
=
Co
[ex}
C
o’
m»
C
~—~~
E=2
Ce
P
[ex}
-

Co
E=a

C

0

288,30

19

™ >
Co [TH

-

(e
O Y C
C mp
?6\ = C«
> [T
mes

>
- m
—e
me m»

Co
- ?& Cs
O >
& C¢

—
Ce

—;
3

C\

O Ce

(@}

™|
B
puled

O ¢

69,00

20

e O R
|

o O
EF!\ -

C
pul]
Co
m-
Ce
Cc
[ex}

()]

C
o

Ce
—

oY

69,00

21

po )
(ex]
~ m
p>3) O
B <
D
—) —
D Cc [Th
m Ce
Ce &;‘ T Co

3
Co 0t —*

[y

< [Th

—; [
Ce

™ Co
= O

Cc O

20,25

22

eo-e|e |TCle [RCOO T Mo |Oe| C

m|X C Co| M FH‘ 83‘ mh |Se
|M Co C¢f M | Co| Fﬁ‘

co
o~ o =M N

o ow| C

m|—

SB‘ Q XNCe| Co O C &
D

NN O X«
OO0 CcCo

Co

C(|Coe& O &
- oo m

Co| ™ <o oy

o | Ccme|
ol o~ ~
o Fﬂ‘

C| O Ccc

o

(e

m
O~ »
[
Cqo~—~
= |0
—_

[N)
o
X
[N
o
3

oy
£=3

4|

¢

6,72

23

o O Colk = /| ™

[t
Q»
s
(@7
o
C
Ce
C
Cc
D
[N
—_—
D

—_

—;

—_

m:

360,00

24

D
Co

= m| e
G Ce

— = o
O CcCe
™ O
Fﬂ‘ Oy C¢

o B »
& O Of C¢
T o

Co O Q| Ce
M S @

O Co o

Ce

O Cmp

o Co g
Co > | Co
o Ccor

C ™ 0O

C O
e D
GO m
M mp ™

C M M

C

O me| Ce
S

D

o~ —

SRS m
FH‘ a» M

C | &
O o
KOt

=

g o
™

\

oS
O -
D
Ce
T m
co O
o O
o O
Cc
> o
>) C(
m m»
[l

=™

Co
—_ &

i

o’

~

C

>

>

DK dzo @i dzg 0 O

DD DA Qg ¢

o

1 |KTi6AEUT UEea&0 aUdaGUE iU &dU0o60GU0U 61 m3 2,70
2 |JjoTuUoeoOE @ GEUEBUUGGOE UdsoOuRI 0¢| m]| 49,70
3 dbUARAQ, 000G Ob A, AaUdRGE, Go1 ¢ 03 1 00
dOuea&i U0 A 00 glo e o é o ’
UARA QD ou Y3 AGUBRGE, G671 ¢ s
4 o) A 8 806 & 0 X m 8,00
1 Ee £ £ [§
U

(e e
=)
= =4 Co Mh|Se M

oo
Co ™

O

G|

5,00

Co|—* I Co|—*
e | Q8 o |Cc
O Co| ™

o

Ao e
o o ™ —lCO|C O mr

B C|m o
B Co| 7 D |CC|Ce | & (@]

o Ce FH‘ C O O | =

&l o|—e o olo o
me |G G o

O omco |00
¢ 8\ Co Co 8\ [nE ==
e

6, ;S DT

© oo cco |y

o m

e G

oLl

@™ C( &

N

o &[T FH‘ Co|C MY C M| Co

g

)
Co O |CerOr [TD

™ S O CSe O [Co O

™ ;U:&!l

ol

—z

4,00

o Ce
™
<
(@Z
[0
C
g
Co
me
Co
m»
(s

e
o’

()

(@7
©

720,00

]

m &;‘ Ce
| O [T
(>

0
G| O

>» RO OGO O|® CO|= O|= O
Co| ™

C M|~ @[S | O ¢S o
> M Co|Or Of C| M Cy C B >

o1 O

8 Al 5 [0] EGl uédéooOluel UUOO 1T U m| 29.40
| /E
9 | K¢ Al UET UGEGUIT UEGT @Geo6dOueael UUDOO 1T ( kg 10,90

o |ce|lc ¥ md ¥ ico ¥ o o B o

Co | C|© QOO Cm> Pﬁ‘ ¢

m: |~ My m|o

157



KgEGQg DAY gDDDPKIJKHGQG Qgo i S oy . . A
9G9GY KOG KdzigGogG oH3gGn3 DB Qo 5KOKgQ DKo GgoeDBgolnd
y N _ 3DZgdg . 4
DK dzo G dzg 0 Q 3K §d2063 DDA DA Qg ¢
DD O w8 UEU eUE ¢oO0egeE ¢o00GT seURT e
ceodouul0T U, GUUAUT OpOEEUEe &£ Y £ZaUO ¢ kg 4,00
TUSRGEO 600000 U0UBUUBDUEVUUGR eUUAE Ko DX
OEeEUEe £ UseUo6U (OQOUGOHED URBENUDEUBIUET 21 O6 11 Gaw@Wo U
UGET O6 TUBO0, ¢o6ducalaEd, AduVOGEOD)
2 Ao - 3DZgdg : :
DK dzo G dzg 0 Q 3K §d2064 DDA DA Qg ¢
g g DAUdzl o GO HAzDH K3g 4§ g
Ki 6AEUI UEea&O GUbOGUEO YU eédUsalD o1 m3 8,90
joluU6oOE @ GEUEOUUG6GOE UdsoUURI Oq m]| 226,00
DAJo UARA@, 1 U00UGOd A UEAGUBROE, @61 . 500
0éeo6d0ua&l UUOO6 AEU eUUUGeUVox0 Uplh Géod '
DAO® UARAQ, 1 U0UUGOdA UEAGUBRAGE, @61 e 47 00
0eo6d0lael UUOO AEU eUUUGBeU6 20 Uol 0eod ’
IADzv)E)lvfﬂ“eanlAEanneL'J\I‘EAlAJHchOeanEuE UEGEOOU O¢| kg 5.640,00
ouaoUdbl EE&adl &0 ARI
Ko £l OEYE U¢EGUIT UEGT GeodOua&el UUDOO 1 (
AUI /&8 ORI U m! 6592
Ko A OUEYE UOEGUI OEOT GeosdOueal UDUDOO 1T ( kg 24,20
DHUO¢T ET 280001 0 TU tGEU&&I 060 U6¢0¢( m 14.40
6x9x19 cm, DzZERO6O 1/ 2 ¢i gl @06 (udol '
DHUO¢T ET 280001 0 TU ¢1 G0UEO Ub6¢ O OFEH m 4250
6x9x19 cm ¢ARO6O 1 TEUO ol gl @006 (1 ¢ ’
GoUT T EeA& UEUaaT U0OU (a0l £a) udOT Eéal m 14.40
GdUT TV EeA£ UEUaaT U0OU (GUT £a) 1T oUUEeqnl m 4250
HUT QG UAGEU OEUEDA #2RD aAd3060 10kg/ n kg 4,05
300011 Eexd 20000, U60O9OEET &1 UO, aE m| 10,00
PORT UUEGYT O Uds UGEGUI UEGT UGERDEG]T
GEUG ¢ O £O, Uedol Eegd, aUodUl EOUEDBGI m 5840
KT ROUUOdEedal UOEGUTUEGT T U ROGUE RORI ’
GU6dUDEDET Ee O aAaURO
PORTUUEGT O Uo¢s UGEGUT UEGT UQERBENT
ROOYT UUU 6u0UUEegO WEUGGODADO, Ueodol Ee
0OT 6aET 61 Ee@O aAiIURO. T U G9pUUOLT ABE(Y m| 81,00
i0 ROQOE Ueoosl Eeal RORY £AURT, Ueodol H
a £t 0RO
KOEROSGT UUOU UBEQPUA (dOUURUA) Uos UG m?2 161,30
GU®AE TUTEIE AEU U¢EGUaAUGE T 0 eUdU mi 3038
01 A6 0O, GUxAE TUTEIE UTOsAT UUDOO #£R( ! '
KoEeUd A RAGE TU UOEQGT UTURT &1 U eUdUT 9 m]| 30,38
KoUTaUGUEO YU eUdUTEeA ¢l UeguEU UGH
O1 UT URU (Aede) KoUITUUAGUOESO T U ¢l Uesu m?2 14,90
20x10 cm, 10 RoQUE é&0O1 EUT AURI
KOEGUBOGUED uUU¢peaeuRI TU eUBUTEeA ¢l ( )
m 7,20
20x20 cm
teldUlaudOdUU TOUUITEe Ul Uel ET oY 01 H kg
DD OV e UEU eUE ¢oOue@gekE ¢oOGT seURI e
GeoodoualT U, GUUAUI OpOEEUEe A& T £aUO G & kg 23,50
T 06RGEO 60U0U0OOUBUUDUEUUOGY eUUA Ko DB
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3KQKgBEGQQg HDE gDDPKGKHGOG Qg i S oy . . A
Ki0gggGyK®HG RdzigGogG oH3ggn3 DB Qo SKoKGQ DKdzGgooDEgoeQns
8. YEUTUBDGROE o¢UBDEAAIT OITUOO RO00O6 ( Ka&opdaidsd) KiprERMm
OQuO¢p OBisPOUUGEe V6 d ¢oUaluaolUdRUI Ut UEOD)
2 - - 3DBgGg . -
g/ g DK dzo G dzg 0 Q $K§d06Q DDA DA Qg ¢
Ph3gg DAz o GHHAzDH K35g g g
KeteUGgy OdoAT £URT 69 OAUsRI uEeUURI
EYEadoURauUO 70 ¢1 £AUOO ¢o6&7 &l U 2RO 3 s
L 1oouevae ORI o¢o00fuil URT Ueaeldgo. akEl m 9.000,00
4,00m
KeGeUdg @07 01l gRT UURIT Eeal &dARIT GO s
> |Ro@GE UeoEeUEeal olal (1aido 10 eodg " 10.800,00
KetGeUdg @07 01l gRT UURIT Eeal &dARIT GO0
3 |ROYOE UédEeUEeéenl o61al GU ¢UODEOQOENT 4 m3 25.200,00
UEOAeRUEeénl o1 Eenl RUI ASRGED
4 |KosRROGE TU0U ¢0Of Ul UOU VedeUdal, UVeadd m3 300,00
5 |JoTluU6oOE @ GEUEOUUG6GOE UdsoUURI t“J¢| m]| 499,04
5 DS UARAQG, 1T UUUGOd A UEAGIUBRGE, @61 3 2498
Gé60o0uael UUOO AEU eU0UUGeUVU62ed Ul Géob '
5 DAU® UARAG, 1T U0UUGOd0 A UEAIUBRAOE, @061 3 49.90
GeodOlael UUOO AEU eUlUUGBeU6 2O Udl Geod ’
8 IADzv)E)lvfﬂ“eanlAEanneL'J\I‘EAlAJHchOeanEuE UEGEOOU O¢| kg 8.985,60
6uouUdbl Eéal &0 ARI
GUBUGUEO =®UdUGEO eUE UAeEaRUEGI U0 s
° 190001 0GURG T UGOI Usdo m 537,21
10 |oT OEAT U | £eeRl GEUGUAGOR]T 0.5p0.5p0 UUui 27,00
11 |geitdo0 eUUEADBSUO §2 uui 27,00
12 |Dd UeOaUbaGUEDO ¢UaldldOl gRI m]| 87,30
13 |HouaUGE ¢ ARO6O 0. 11800 ( Dz §. Dz DZ m?2 805,60
14 |GAGE ¢ ARO6O 0. 10185 (Dz §g. Dz DZ m2 805,60
15 |gaGUI UEeg G6Aedi il EUEeg 0o A OEYE m2 805,60
16 |gaGUI UEeg GUOOGE aA0ED G667 ¢o6el RT & m2 805,60
glGdUI UEey GUOGGE eo6éel OGOODBUDO ¢ £ARO6(C )
7 1 Gaam 0de m 805,60
18 |DDURGUU edvA0¢U0UU Ul Gesduuli U m 413,60
19 |GUBTEURUA dU0psedU m 300,00
20 |30001 1 Eex06 ¢oUITE UEGUUO® 0o 1,00
KOeUT ¢UU T OUUTTEe£& ¢l AT U0U ao6Aed &A(
2L g1 GORpPO 4l VUi esttlu UO6I AREGUOI 79 ™ 4.000,00
22 |DAdpGOUTE TU GoedT U0DGIT UAY O m 311,90
KOeUT ¢UOU T OUUTTEe£A ¢l AT U0U ao6Aed A( 5
2 g1 GORPO 60U UaUleodiu U061 AREGUOI 70 M 4.000,00
QUsOEO KI ®&AROHG
< - 3DZgdg . -
g/ g DK dzg G dzg 0 Q $K§ dz0G6 0 DDA DG Qg ¢
Dh 39 g DAzl o G HdzDH K39 § g
1 |Ki6AEUT UEe&0 aGUdGGUES T 0 @&dUs6all o6l m3 42,90
2 |JjoTuUoopOE @ GEUEBUUGGOE UdsoOuRI 0¢| m] 195,80
3 DAU®UARAG, 1T 00UGO0A UuUEAAUBRAGE, @061 3 700
G6ée60o0ua& UUOO AEU eU0UUGeUV62d Ul Géo '
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3KQKgBEGQQg HDE gDDPKGKHGOG Qg i S vy . . s
Ki09dgGqK®HG KdzigGogG oM3ggn3 DB Qo SKeRg0Q PR CeoePEgelns
i 3DZgdg - .

g/ g DK dzg G dzg 0 Q BRgszGQ DDLG DE Qg

3 |OUUUGe0oae0O U UTOT UsuRUO RAT 6320 ( kg 34,10

Gh o Q3N GKo¥R Q¢ Hg

4 |AARAOp UPORx2UUVUBGED Uy, BDRI4R,IDK P50 GM PV C 341,36

5 |gARAOs UpOR£2UUVUsGED Uy BDRRIDHIIDO PVC 307,69

6 |gARAOs UpORxUUVUsGEO Uy BDR4ARIDEHIOWO PVC 97,59
GRIETO0GUEO ¢E&GURO U¢u aRI gl 0O ¢

- Ol £AREGUE UQUEUOUYUOTE UTUORZD MRS10 m 295420
UO6RRYT U, eUUA2 KB @R2200EUT 20506 DN1 '
atm

8 gARAOs o6¢0 ¢oU0GE UéWw, adRT @I W0 EPavand m 6.60
OT OV UGUEegO UGEUY 0000 D7 mm '
QUUUGeUo6w UVUobe@UABUTYTRI UYTEY £ZURT UE¢{

9 |10 01T RUUBEe® TulRGE T0U TE&Ule&oUen kg 454,30
POl 6 UE&b61 &1 EO eUE UGRUUBEEY 101 RGE

10 |DdDUGEOUE U¢pOaET 6RGE AEU GRIETOGUEQ kg 454,30

1 gEel UEUUO RoUOGEUED®O Go60UUBRUEO | VINK 8.00
10 atm, OITOIUGUEegd UWEUT 20db0b6 DNS8O ’

12 gEeT st 00 ROUOGEUED&®O G6d0UUBRU2O, 3 00T 5.00
10 atm, DAOVUGUEegd UWEUY 20506 DN 1 ’

13 GUT agu 00 UEBWHARMRADO U&dU GE¢I 00 | 00T 4.00
Glenfield , OIOiUGUEegd UWEUI &0bd06 ’

" GUl agul0O UIUUVUOEGUBOGEO T U OT UT O el 003 5 00
16 atm DA OV UGUEegd UWEUT 20506 DN 15 '

15 |QUT ¢ 0T UO GoaUDOl &6 eUE aol UdT OA20 R kg 141,80
DouGeUOUE U¢OaET sRGE AEU eUl ¢UT 0O,

16 1 gon 0T 0T UsaRUD RA 63U kg 141,80

17 |al A1 0auvud GoAeulTEGEO RUT UAUET UO kg 261,00

18 PZ),\EJI:IELVJUE UpO&AET 6RUE AEU (GI £l UAUO U kg 261,00
RAI 6aU

19 KEUEéU UuulT ZAREO U061 UBT OAYO UARAOU 0o 2.00
DN150

20 |GUILAREU U1 AT ROES apdelodl Ul UTI gy, 5,00
Ol Ot UUUEéE@WO ¢6UUEO PN 10 atm, Ol Oi
GUOERUsU UA&UBRUEO (saddles) GRIE

21 ROUOQUGUEDO GGUEOBDOUEUOUO AdUGsUE GO 6.00
K$545, ¢1 oo RO UAeUUUABUEYT &l U, 70 U '
DN80
GUOERUgsU UAeUBROEO (saddles) GRIE
RoUOGguEDO GGUEBOUVUEUGLOUO AdUdGsUE

22 k3545, ¢1 00RO UAeUUOGUEY &£ U, 10 O uul 10,00
DN150
GUOERUgpU UAeUBDRGEO (saddles) GRIE

,3 |ROUOCUGUEDO GGUEOOUEGOUO AbUGsUE 003 3.00
K3545, ¢1 @d0RO U0UAeUUUVGUEYT &1 U, 10 U '
DN200

Q/ 3 K] DDD o G3 DG

24 |a0dU01 OQudeud 0o 1,00

25 | 301 £A0U UouGYEGEOD 0o 1,00

26 g1 OT Eeud UIUTEAULBBUO ooy 1,00

27 |gT 0T 60 TOUUGOB £D VRVR] 3,00

28 |01 UeUbOpUBUARAD aUUADOD 8O0KkVA 007 1,00

29 |30U00EU2O GUARTEDO 6u0U00O0UUUEEOU UUHOD URVh 1,00
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3KQKgBEGQQg HDE gDDPKGKHGOG Qg i S oy . . A
Ki0gggGyK®HG RdzigGogG oH3ggn3 DB Qo SKoKGQ DKdzGgooDEgoeQns
N ) 3DZgdg < 4
g/ g DK dzg G dzg 0 Q BRgszGQ DDLG DE Qg
30 |al OUUBOUEVeuoUUD 0o . 4,00
31 [Ql UeUoEeud ¢pi UelO MCCO1 gur . 1,00
QT UeUd Ol OAEé &0 UaROUBEE &0 OAe U0yl
32 |[dU6T UUOUD LROEB UG e Ul REARIOUEUIEUEG D ¢ 00y 1,00
Up Ot 0l R ted UED) )
33 |KAeUUUGUUGE &0V Ul EQrOPe BOVBRUESSO ¢ VRVR] 1,00
KAeUUAGUUGE KoUI UBAUGSHUD o067 £AURT ( KK9)
GEU UEIO RK®EOO UT O¢l EaiT ud, T U UEO ¢OGuUEUUSO U6,
1. DODOUGUT UdBAUGSU (udoVKEGBPOAEDIEDBEOUYUT JoAUGSUOD
. - . 3DZgdg . :
g/ g DX dzg 0 dzg 0 Q BRgszGQ DDZ5 DG Qg ¢
3Kggo0Q00QKG QgdggGOQRHKG
1 |[QUT OTTU0U Gdo0OUUsRT Ueu UOTUUL ROUDG kg 10,50
2 |GU&TsuU0O U ROUOGGUEDO kg 33,00
3 |QEAeil guRT U Uol GEUEOOGRI @1 0O m 8,20
4 |GAEGE GUQOOETEDO GOBEUGO Ulior RUEegO 0oy 1,00
5 |QUUUGeVs2ed Ut UI OT UpuRUO RA 630 ( kg 10,90
Gh QO3 N GKiQ%Ho Q¢ Hyg
QUUUGeUo6w U6eUABUTT RI U1 ET AURT UEE
6 |70 Ui RUUdGEeo TUTRGE 10 TE2UledUeu( kg 754,78
pOi 6 UEReoDl T EO eUE UGRUUDEeg T 0IlROE
7 |DDUG@UVUUE U¢OaET sRGE AEU GRIETOGGUEQ kg 754,78
8 gEéT suU00 ROUOUEUEDO&O G60UUBRU£O, 1 003 100
10 atm, OITOIUGUEegd UWEUYT &0Ud06 DN 2 '
9 |OUT 0T 0O GoaUOTl &6 eUE GolUdYT OA20 R kg 408,90
DHUGeUOUE U¢OaET sRGE AEU eUl ¢U1 00,
10 1upn Ui dI UsuRUD RAI AU kg 408,90
11 |ol A1 0a0bd GoAeul T EGEO RUIT UAaUuEIT OO kg 113,80
DOUGeUOUE U¢OaEYT sRAGE AEU (1 &£ UGauo o
12 |84 620 kg 113,80
13 |QUUUGeUVUsaed Ul UI OT UsURUDO RAI 6aU ( kg 10,90
KEtGEeu U007 AREO G661 UdT OAGO UARAOU o
14 | SN150 0 Ui 2,00
15 |KEUEéu UUY £REO o6l Ubdi OAgO UARAOU P VAVA) 1,00
GUOERUsU UAeUBRUEO (saddles) GRIE
RoUOGguEDO GGUEBOUVUEUGOUO AdUGsUE o
16 k3545, ¢1 60RO GAUUOGUEBT &1 U, 10 U uul 10,00
DN80
GUOERUsU UA&UBRUEO (saddles) UGRIE
17 |ROUOGGUEDO GGUEBOUEGOUO AbUGsUE 003 3.00
K3545, ¢1 @d0RO U0UAeUUUVGUEYT &1 U, 10 U
DN150
GUOERUsU UAeUBROEO (saddles) GRIE
n RoUOGSUEDO GGUEBOUEUGOUO AdUGHUE GO 5 00
K3545, ¢l 0RO UAeUUUABUEY &l U, TU U
DN 200
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3KoKGEG QG HDH gDDPKGRHGQS Qgo ) e e R oo
Ki0gggGyK®HG RdzigGogG oH3ggn3 DB Qo SKoKGQ DKdzGgooDEgoeQns
y - : 3DBggg . .
g/ g DK dzg G dzg 0 Q BRgszGQ DDA DA Qg ¢
19 |gi UtU0sU@BULO Gdo0UUsO6 AGET EOD 0o . 1,00
20 |GoAedUUET U ¢5000pU0T UBAUGBSUD (compac 007 1,00
21 | 301 AU UoUGYTEGED 007 1,00
gUoUUO Oa A&t EU UpO07T U6 AUG S U (gUOT UV VT gUUEEOD G AEDE
UdbOGOuOteUO aAaEOI OAE & @ OITakll aau OAEe O UoUIT UBAUGSUO
y - ; 3DBggg . .
g/ g DK dzg G dzg 0 Q 3Rg’szGQ DDLG DE Qg
3K§go000KG Qgg§gGOKHKG
1 |OUT 0OV YT UO0UU GdaUUUsRI Ueu UOI UUD Ro6UODN kg 444,75
2 |GUetTsuU0U0O Ul RoUDGGBUEDOD kg 33,00
3 |GAGE GQUQBETEO GOBEULBO Ul 6t RUEE®O oo 4,00
4 |QUUUGeUVU6a&ed Ul UTOTUsUuRUDO RAI 640 ( kg 157,80
GhoQ3nGKio®o Qg Hyg
QUUUGeUo6w U6eUABUTT RI U1 ET AURI UEE
5 |[T0 U1 RUUBEEo TulRGE 10U TE&UTe&dUeU( kg 246,70
pOil 6 UEeodl T EO eUE UGRUUBEEe® T 0l ROE
6 |DDUGEUUE UpOaET sRGE AEU GRIEITGGUED kg 246,70
; gEel st 00 ROUOGEUGED®O G00UUBRURKO, 1 003 6.00
10 atm, OIOIUOGUEegd UWEUYT 20Ud06 DN 8 ’
8 GUl apgul0O UIUU¢EGUDOGEO TU O1U0TO el 003 6.00
16 atm OI OV UGUEegO ULEUYT #0506 DNS8O ’
9 |QUT ¢0T UG Go6GUOT 2O eUE G671 UBdT OA&O R kg 122,60
DouGeUOUE U¢OaET sRGE AEU eUl ¢UIT 0O,
0 1gen UTOTUsURUD RA 63U kg 122,60
11 |al A1 0auvd GoAeulTEGEO RUT UAauET UO kg 181,10
DU GeUOUE U¢OAaET sRAGE AEU (1 A1 0aud «
12 |84 640 kg 181,10
13 |QUUUGeUVUs &0 Upu Ul OT UsuRUO RAI 6aU0 ( kg 157,80
KEuEéeu UU0UY £AREO G661 UdT OAO UARAOU N
14| SN200 003y 1,00
15 |KEUEéu UUY £AREO Gol Ubdi OAgO UARAOU P 00y 4,00
pUTl UauET 0O Ui UdTaGUESO O Ot UaUEego o
6 | {EUY #0006 DN8O mm vl 6,00
GUOERUsU UAeUBRUEO (saddles) GRIE
RoUOGGUEDO GGUEOBOUVUELOUO AdUGsUE o
7 k3545, ¢ 6oRO VAeUUUGUET &1 U, 10 U vl 16,00
DN80
GUOERUsU UAeUBRUEO (saddles) UGRIE
18 RoUOGSUEDO GGUEBOUEUOUO AdUGHUE G0 4.00
K3545, ¢1 @d0RO U0UAeUUUVGUEYT &1 U, 10 U ’
DN150
Q/ 3 K] DDmd ¢ G3 DX
19 |[U6d00GOUAT U | NOX Al SI1 316, ObeOARIEe (UNVRY 3,00
20 |[gUBEGUGBUO 0T UT U b UVUT EGOBODUGECEQ 00y 2,00
21 gl Ul 60O UbOGOHEOESsUD MBBR 00y 6,00
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DDD KJgKHGQG Qgo i S oy . . A
RKdzig GogG o0H3ggn3 DD O 3KOKgO DKdzgGgooDZgoOn3
y Ny i 3DBggg < 4
DK dzg G dzg 0 Q 3Rg’dZQGQ DDLG DE Qg
GoAeosuUE] AEOI OAEegd UopUT UBAUGBULOY URVE 4,00
I OV UTAEART Oioude (0/3 TUOUBEUAXIT QqUaORIO
ROUHE®I UOO L“JEl]lI3E’JﬁE£E|’I|U Up Ol UT UITaIECQU AWE O UT UG O006)
3 N _ 3DZggg : ’
/ DK dzg G dzg 0 Q $K§ dz0 GO DDA DG Qg
3K Qg ggGOKHKG
1 GdU0U0UgRI U¢b UT U0OD RoOUOWE kg 193,00
2 U RoUOGguEDO kg 22,00
3 Uéu GEUEDOGRI BT U0 m 14,70
4 DETEO G(OBEU@®O Uior RUEegO URVE 1,00
g Hug
ouU U6 Use&UABUTTRT UYET £AORT UESQ
10 OUUoEeg TulRGE TU TE2UTe&oUe&0( kg 423,30
$ Ol 861l ® EO eUE UGRUUBEED 101 RGE
DOUGEUOUE U¢pOaET sRGE AEU GRIETGGUED kg 423,30
gEel UpguUO ROUOGEUED2O G60UUBRURO, GO 200
10 atm DI OV UGUEegd WEUI 20506 DN200O ' '
gEeT Ugtu U0 ROUOGEUED&O G6dUUBRURO, GO 200
10 atm DI OV UGUEegd UWEUI 205006 DN125 ' '
QUT ¢ 0T OO GoaUOT &6 eUE aolUdT OA20 R kg 215,80
DOUGEUOUE UPOAaET 6RGE AEU éUY ¢U0T UO,
Ui 01 Ui RUO RA 63U kg 21580
ol A1 0a0d GoAeul T EGEO RUIT UAaUET OO kg 183,00
DouGeUOUE U¢OAaET sRGE AEU Gl & Uauo d
R A 630 kg 183,00
KEtUEeu UUYT AREO @61 Ud7 OAGO UARAOU N
DN250 RVA 1,00
KEUEéu UUY £ZREO a6l UdY OAGO UARAOU N
DN200 00 2,00
KEUEe&eu UUY £AREO Gol UdT OAgO UARAOU P 00y 1,00
pUT DauEIT UO UT UdTOAGUEO OI OV UaUEe @O G0 100
GEUT 20006 DN200 mm ;
pUT DAGET UG 0OT UdTOAGUEO OI Ot UaUEe g0 003 200
GEUT 20506 DN125 mm :
GUOERUpU UAeUBDREGEO (saddles) OGRIE
RoUOGguEDO GGUEBOUEUOUO AdUGsUE G0 100
K3545, ¢1 0RO UAeUUOGUET &1 U, 10 0O '
DN 100
U UAeUBRGEO (saddles) UGRIE
E03O OGUGUEODOUEUOUO AdUGsUE GO 3.00
61 6RO UVAeUUUVGUEYT & U, 10U U :
GUOERUS® UAeUBREGEO (saddles) GRIE
RoUOGSUEDO GGUEBOUEGOUO AdUGsUE G0 4.00
| 6RO 0UAeUUOGUET &I U, 10 O '
K] DDD o G3 DG
I NOX Al S1316, éoei Eegd UEVA 1,00
QUUUVeud6GOO UIULVBUBBU oo . 1,00
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3KQKgEG Qg HDAU ¢ KgKHGQOG Ogo i . . > = e
Ki0gggGyK®HG RdzigGogG oH3ggn3 DB Qo 5RoRgO DKdx0Ggo0oDZgo0N3
: = . 3DBggg - ’
g/ g DK dzg G dzg 0 Q 3RgszGQ DDL DG Qg
23 |agi UdbO UEUI EGEOD oo . 1,00
24 ol UdBO UV ooV . 1,00
25 |HOUORUETEGU® TUeUBO GU&FED | NOX, L URVE 1,00
4. ADAU UEABUVUGEOD (0dU0AUEQDARADG ENES: UGEOD)
~ . _ 3DZgdg . ;
g/ g DX dzg G dzg 0 Q 3K G dz060 DDA DH Qg
3Kggo0o0OKG QgggGOKHKG
1 QUI UT1 00U GdUUUBRT Upu w6l eUUEEA& o 2 200
GREV £AURI eUE (#00060U0 EeUiuUECUD ’
2 |GUeTsuU0U0O Ul RoUDGBUEDOD kg 82,50
GhoO3nGKio®He Qg H
QUUUGeUb & OGeUAoollﬁi“UTETEUﬁT iEeU
3 |UT RUUBEéw TulRGE 10U TEeUleoUeUGEN kg 21,00
pOil 6 UEeodl T EO eUE UGRUUBEEe® T 0IROE
GRIETOGUEO U¢u aelEdU ¢Ol oUEe6l &l H m
4 |AUT EAO, MRs10 DZOI. GEUT #0806 DN 1 10,00
UOpOexUEG® UOsO aUO aseud
5 GRI ET0GUEO U¢u GeéelEdD ¢OIoUE&sIl & EO m 40.00
GEUT @006 DN 250 mm / dzf 10 atm '
GRIETOGOGUEO U¢u aGel EdU ¢Ol oUEe6l I H m
6 |AUTEAO, MRS10 DZOT. UGEUT 20506 DN 2 117,00
UOp Ot eUEGY UO6O GUO asdud
Q/ 3 K] DD ¢ G3 DX
7 |01l UeUo0esgl EUO eo6o0uGoUAT U, 0680 6200 oo 1,00
5. KoUT UdAUGsU ETUOO (@gUsauEdI & EODOO)
N} . _ 3DBggg - ;
g/ g DX dzg G dzg 0 Q BkgdZQGQ DDA DH Qg
3Kggo000OKG QgggGORKHKG
1 | 00T 011000 GoUUUSRI Ueu O 00U RoUDGH kg 58,75
2 |GAGE GQUQOBETEO GOBEUWO Ui o6t RUEewO uBg oo 2,00
GhQQ3nGKio®oe Qg Hyg
QUUUGeU6® U6&8UABUTT RI Ui EY AURI tEeé(
3 |UT RUUBEEe® 1TO0TRGE 10 TEeUleosoUenoEN kg 48,35
POl 6 UEeosl T EO eUE UGRUUBGEEey 10l ROE
4 gARAOSs 60U ¢sUGE U¢l, G&I @i WDU PevEO m 9,90
Ol OV UG UEegdO ULEUYT &0d 006 D90 mm
5 gARAOs 60U ¢sUGE U¢L, 0@ @i UDU V@O m 1,90
OT 0T UG UEe O UEUY 00b 006 DllO mm
6 gARAOSs 00U ¢sUGE U¢W, G&I @i WDOUPVEO m 1,70
OT 0T UGUEegO UEUY 00006 D125 mm
- gARAOgS o600 o¢psUGE U¢L, a@I @i WDU Pevard m 3,60
OT 0T UG UEegd UEUY &0b 050 D200 mm
8 |DdUGEVOUE UpOaET sRGE AEU GRIETGGUOEOD kg 48,35
9 gwieIUzuUO i URUEORUY (kni fe) 10 atm 003 4,00
10 GUlaguUO UTUUPEGUBOGEO TU O1 Ui el G0 500
16 atm Ol OV UGUEegd UWEUY 20506 DNB5 n '
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SKQRgBGQg HDA gDDPKGKHGOG Qg i - < A
Ki0gdgGy KOMG Kdziig Gog6 oH3ggn3 DD Oo SKoKGQ DKdzGgooDEgoeQns
y Ny i 3DBggg < 4
g/ g DK dzg G dzg 0 Q 3Rg’szGQ DDLG DG Qg
11 [ QUT ¢UT UG GoGUOT &6 eUE o6l UdT OAeO R( kg 29,90
DOUGEUOUE UpOaET 6RGE AEU eUT ¢UT 0O, ¢
12 157 01 06URUD RA 624U kg 29,90
14 |al A1 Uaud GoAeulTEGEO RUT UaAauET UO kg 30,80
DOUGeUOUE U¢OaET sRGE AEU @i £ 0ald 0
15 | R & 6240 kg 30,80
16 |KEUEéu UUT £AREO o6l UdT OAgO UARAOU PEH oo . 4,00
GUOERUsU UAeéUBRGEO (saddles) GRIEI
17 |R6UOGGUEDO GGUEBOUEUIOUO AdUdgUE (du URVE 5,00
01 0RO UAeUUUGUET &1 U, 70 UOb ®N8Do UE(
Q/ 3 K] DDDH o G3 DL
18 |GUGUET U ¢OT 6ET UeUs Ol UUE 003 1,00
19 |[gOGOT UUbEey UIT Ui sU ¢OI 6ET UeUBdOT UUE oo . 2,00
20 |300U0G0O0Eeud eORI sUD 1 A£0OED 003 1,00
21 |301 £A0U UoLGYT EGED 00 1,00
22 g1 Ol Eeud UTUTEAUBBUO URVE 3,00
23 |gUBEAUGsUO uUlUf U U1 gd EIT UOO 003 1,00
24 |gl Ul 60U UbOGOUOAsUS EI UDOO 003 2,00
25 |06AOeUVT UdbEeud UEURROBEGUBO oo 1,00
26 [a0dUT Oudeud URVA 1,00
6. gselUoU ooV £URT , ETl OO0 eUE GUBUAAEuUSRI (igigBREBOBU A
167 AURT, EIT UOO eUE GUOUAAEUSRI)
Ny N i 3DBggg . ’
g/ g DX dzg G dzg 0 Q $K G dz0G O DD DG Qg
3Kggo000OKG QgggGORKHKG
1 |QOUT 0OV T U0U0U GoaUOUUsRI Ueu OI UUD RoeUODN kg 78,00
2 |GUeTslUU0O UL ROUOGBUEDO kg 27,50
3 |QOEAel guRTU UL GEUEDOGRI @1 0O m 1,40
4 |GEGE GUQOETEDO G(OBEU@GO Uior RUEegO RVA 1,00
5 |QUU0UGeVoxO Ul U OT UpuRUO RAE 620 ( kg 52,30
Gho O3 nGKig@o Qg Hg
QUUUGeUo6® U6eUABUTT RI U1 ET AURT UEE
6 |70 U1 RUUDEE® TUTRGE 10 TE2UT&oU&uU( kg 15,80
pOil 6 UEeosl 2T EO eUE UGRUUBEEew T U0IlROE
7 |agARAOs UpORxU0VUsGEO Uy BDRARDWIOWMM PV C m 109,70
GRIET 0GUEO ¢Ex®GURO U¢u GRI@IUO
8 |67 ¢UA2O UOSRRT U eUUR , KoEHOTK 3 gLEPIO04 m 365,00
mm / PN 10 atm
GRIET 0GUEO ¢Ex2GURO U¢u GRI@IUO
9 |G67 ¢UA2O UOBRRI U eUuUU -2k0DBHA O3 1928 m 292,20
DN180 mm /PN 10 atm
GRITETO0GUEO ¢E£21URO U¢u aRIQGIUO ¢
10 [G67T ¢UA&O UOSRRIU &0U00 -2koDBA OR3 19 m 54,20
DN200 mm / PN 10 atm
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DDA DY 04

11 |DDUGeUVUUE U¢OAaET 6RGE AEU GRIETGGUEQ kg 15,80

12 gEel st U0 ROUOGEUED2O Go6dUUdRUEO, 1 G0 200
10 atm DIOI UGUEegd GWEUY 200086 DNS8O :

13 GUTl asti 0O UIUVUGEGUBOGEO T U OFT UT U el G0 200
16 atm DIOIT UGUEegd UEUY 20506 DN 80 ’

14 |al A1 0auvud GoAeulTEGEOG RUT UAauET UO kg 37,00
DouUGeOUE U¢pOaET sRAE AEU (1 £ 0Uauvod &

15 | 56 6a0 kg 37,00

16 |KEUEeu UUY £AREO aoT Ud7T OAgO UARAOU P GRVA) 1,00
pUl CagEI U UT UdTOGUEO OT OT UaGUEewod e

Y 14e0) 20006 DN8O mm Uui 2,00

o/

x¢
—
Le]

o
[ON

3

O
&
B

v
B

18

(e}
—_
C
[
e
O

N

2,00

S QX
o O

my-
m> @
O T
O M

D

Co

UR ENU@eloel U E i
AduUe

EO)

il gwe@Wo U

~

©
©

3DZgdg
3K§d2060

DDA DA O g

(N«

[(oN

[l ¢

QUT UTTUUU GdOUUBRT Udn UTUUL RBUOG kg 65,25
2 |GUetT g0 Ul RoUDGBUEDOD kg 88,00
3 |GAGE GQUQBETEO GOBEULBO Ul o6t RUEE®O oo 1,00

e}

<
<

zZ
Q
3

g
QuUlUGBeU6 P UVUb&eUABUT T RT UV EY £URI UEE€
4 |[T0 01T RUUOEeg TUTROE YU TE&eUl edUe ( kg 59,51
dOl 6UE&o61 21 EO eUE UGRUUBEe&Z 10l ROE
GRITEIT0GUEO ¢Ex2GURO Uou GRI @1 U0
5 |G67 ¢UA&O UOSRRT U U0 ,KoDAHOTK 3 FLE2DPI0g m 205,60
mm / PN 10 atm
GRITEIT0GUEO ¢E2GURO Uou GRI G100
6 |G67 ¢UA®EO UOBRRT U eUU ,KoAHOIK 3 F1E2(RI04 m 167,10
mm 1
3

gl » |7 |3 3 e |© >0 »o|mp o

7 |DDUC UE U¢pOaET gROE AEU GRIEIOGAGUED kg 59,51
8 gEel Ugti 0O ROUOGEUED2O ao6doUUdRUK0, G0 100
10 at DA OV UG UEegd UEUYT &Ud006 DN10O '
9 gEeT Upgtu U0 ROUOGEUED&®O 66dU0UBRU0O, G0 100
10 at DA O1 UG UEepdO UWEUYT 20006 DNS8O '
10 |[QUT ¢UT UO GoGUOT 20 eUE G611 UdT OA&O R kg 33,30
DOUGEUUE UPOAaET 6ROE AEU é&U0UY ¢UIT VO,
1 1opn UIOi O6URUD RAI 620U kg 33,30
12 |ol A1 0a0bd GoAeul T EGEO RUI UAauEI OO kg 33,28
14 Dzouge UE U¢OAaAET RUE AEU GI Al UAUO 1 kg 33.28
RAEI 62
KEUEE®& U0y £AREO G61T UdT OAgO UARAOU N
15 | 5N100 00 1,00
16 |KEUEéu UUY £REO Go6l Ud1 OAgO UARAOU P oo 4,00
4]

17

(@7

O X0 G)\
Z W« O
[y
o U1 C
© SN O m>
U1 Co g
- ™ Co
[e(@R SN
o M Ce
—_ O

& O
o

>

= @

(@] o O©

ORUEO (saddles) GRIE
UESQUEULOUO AdUGsUE
OAeUOU0OGUET 21 U, T0 O

4,00
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3KOKgO DKdzo GgooDBZgoOn3

- 3DZgd4g . )
g/ g DK dzg G dzg 0 Q 3Rg’szGQ DDL DG Qg
Q/ 3 K] DDDHoG3D
18 uobd 00y 2,00
19 RT R 0O6 GAVA) 2,00
20 db0eEURUEE&OU oo . 2,00
21 aEOT ER Pf0sdU GRVA 1,00
8. I OT UOH Rad0Ob ( K& 0palaisO) (K REUR o0 AeEdD
a0t aoULR Or OEO)
= 3DBggg - ;
g/ g dzo G dzg U Q 3Kg’szGQ DDA DH Qg
Q/ 3 K] DD ¢ G3 DX
1 |DHdOGA 1N0) oo . 2,00
9.
. 3DBggg < ’
g/ g dzg 0 Q 3RgszGQ DD DH Qg
Q/ 3 K] DDDH o G
1 OT Een o o} URVE 1,00
2 | PLC-SCADA URVA 1,00
3 pUDEGU ooV . 1,00
10. | @0 AUEUO (AdAU u EUDZORE a00 Ud REd AL EID®D)
. - 35DZgd4g . -
g/ g DK dzg G dzg 0 Q BRg’szGQ DDA DG Qg
Q/ 3 KJ DDD o G3 DL
1 Dz i UeUud 00y 1,00
2 ud ¢610 MCC4 1 oo 1,00
3 eud ¢s10UeUO MCC51 00y 1,00
4 Eeud ¢pi UeUO MCCT71 oo 1,00
5 bEeud ¢o1 UeUO Dav URVE 1,00
6 EeA pUEBEGUGBEU (LCP) VA 9,00
7 eUdb0pUBUARAD aUOUAOO 300kVA oo . 1,00
8 e Ud Ol OAEe& &0 Ll.lJN%uMbLEﬁéLbéEﬁﬁJEﬁ)Eﬁl b GO 100
TO000UREDVLO & igRT) ' ’
9 eU0d 01 OAEe 20 UA U6 B@@diEdi 681 o1 U G0 100
A0EBUeUOUUO U ANMRABEDES 600/ G U ' ’
10 VDOAG®0D BT EVegdgO-4DBREBOUGTI Ee O ¢ ooy . 1,00
11 VUACKURBUDBEE&OU RUEGY O0 (OulddRU UEVAR 1,00
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KoKgQ DKdzo GgooDZgoOns3
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11. GOEEUEe U O U1 O¢IdFAIITWO ¥ eUBEGED

g/ g D& dzo 0 dzg @ O 33RD93 degGgQ DD D O §

0O/ 3 K] DDD o G35 DL

o

3 TOUBEUQGO

e
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1 4,00
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2 3 TOUbEUBO 4,00
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11 |al C 12,00
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—_
C
[N
Co
(@}
(e

13 |t OdEUx0O 2,00
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U
14 |gd5ORGI UUO 3,00
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2,00

15 |O&uUOE EI U
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16 |§ORUsU RE 2,00
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E
17 |cOdEUOs T ERUTEGYT O Ul OFY RGED 2,00

C
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18 |G UdUT OuOeos RUEbOegi EUO aUbd0OUI &0 1,00
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19 K1 O
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20 | Ki C
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OKgEGO9HDAH gDDPKIKHGOG OQgo > = e
099Gy KOHG Kdziig Gogé oH3ggn3 DD Oo SKoKGQ DKdzGgooDEgoeQns
(6R TUAR UO6 aAke 060 eUUUGeUVso®O UO6) UDUU E ¢d0GUDBY OAQ
igelo0O UeUeAOURI eUE URE GUO ugelUo0O UuoUsGED, UO 09080
645 KedOabdoallpOal gURI
QUUA UE G(AGE eH@Ke@ VogidoailEede T U oi¢Uma @O o6Ad0T U Oal @
KT uOROT @1 RO T U ¢o00eUlr 061 Qomecold Upad DWEOCVERUT @7 OUU ¢ O
ROEGEY Op OEE2OUT #AEOU, OU0U O¢0OsU eU UWEURUEDSaOl UUE eUU
poOal UouT VUT U GUO Dz gyg. 82/ 2004
646 Da UOT £AaOT UU @ AROEGUU 61 EeA£ ¢ GUUVUOUA Udual
DE UeteéelUG&d eUE OE UOEROGGUESO GUET eUlUUGeU6® UEO KKO ¢
00 AdedU UEO 1Y UI «0EO GUOT ¢l Ul ¢O6 UeOl OoedUgs ¢UBO
(VDedge Ui EROGOBGEARUEGT O6) aaU0 TU UVeUET B2 (RRIVTUIEWS d0d & U
Dz | Ue3BODDGUUEUUSO UekeBRGUURAEEARUBXIT®BIAE Al G ORI
> _ g . > |KJ ngKdzo G H3 DB D2
A/A DK d d D K o 2 | K K p
zQ 0 dzg U Q 3D&g4d § 0 0g HD; ® | ppzDE O
1 KeaeUdeab m3 2.363,90 45.512 ,00 47.875 ,9
KOEROGAGUED T U ¢ 3
2 Geneldood m 0,00 0,00 0,00
KAeEaRUEGYT Os,
3 |& U¢ERGGUED 10U m3 1.690,29 1.261 ,91 2.952,2
8doUbBGU0UO0 61 EEO
GEY UEGT UUUE UUE GQUEO UecaeUG&ed UEO KKo Go67T ¢UBET UV aAl OI U
UEAVUGEO URT UoUT UBAUGYT & RT 1067 £AURI
Dz i Ue3dsbot OAaUAEO RRYIUUEGY Ol

QGDX HioDZ pn3ggoG3ng

p?§§%§%§%% KOGOgaREDD Pn GKo G 3K DxzDA DZ § 41§ﬁ&$0£2:
w000 0sgos| KTOOGRIS0IRE Rt heol e m

ao0RO ¢00eUUUE Uou UOT ¢o1 UeU UU ¢0OFOUTUU UVeGeUGDT ¢O6
U06 Ui RUUBEeOU uEe UbWwdd @M&wmmqu;mg¢06 guU o6l Ee£ U
GoAel0l Udbal OT UUE o¢Ud AT UodU URT 0O06AT £AURT eUE &1 U 1 @&
UoUT UdsRROE. Gol OlEe&L£ TUUALE UEO UGERODGUEDO &8U ¢d0eUY UE
RRT UUOCo6dAEeal AEU 0l O UO 1V 2e006 UE O47R8/ UM A dooh@vee OEUT &1 ¢
UopoU UpT UOT Aa Of UU olpoAdbAR UoEl Epels e dORICUEENTaWT UUE aUOQU UKD DRPUT e
gopOal gURT (EKA) GUET eUUEAO®dsU 17 05 04 c¢ROTUUU eUE ¢&&
GETUsO 17 05 03*e (0u¢O6 17 05 03*: ROTUUU eUE ¢UdUDL ¢
UEAOVGQ® U060 &U ¢ o UWHEN UIEW uAAd0ioiltemwaod Ridoé £ UU RaT UUU ¢ O
UetGeUdGdal ¢O06 Ul RUdbUeUEd¢saOF UDET ROPUDBERAOG el HRTE Udlu U
egluGelVod (BeoodouulIU, TOIRUEeAZ o6l EeAL REVEe/£ o6l Ee£k el
RGOO®WGUEeUEGBET UVU60UUUVUBE ¢UBEORMD.

KOEGT 20T, @U UQUEUE@OUT o1 EeZESseQmd Ug06 a0 ¢OauUEUU
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647 KeopOl 90 dUORI GUOT Ue&dU

Q eUUUGeV6 URT @0 ART U7 UT &1 OUUE TU ¢050eUl 2GUE 1 Eedo g0 =
GUET ¢oUOEOR® TUAR URI UVUe¢pOi o0l GediEO eUUA UEO RRI UUOb
UET eégl EGE URT aUd&RI ORET A£URI

KeopOl 0 UxdERTI 0U¢RT 28U o0&l &0o6il U¢u UOT YTERUI Oesl EUC
GUEO eUUUGeUVUO6UBUEe®20 UbAUGBUOD:

A OR@T UUU YOUUGOOAD ¢d00OUROEEOU, OEeOQuOY Eéeal ol Eeql

A UdAOUUT EUe A ORI UUU / YTERUT @I OUU

A OR@T UUU YUOUUGOOADO UO6 U1 O¢pl EGY OU eUE URT YT ERUIT EY £URI
KeUEY £UUE UUE OE 1 @AEGUUO ETUOQBGEUO UET &0 Uedp Ol ¢80 Geéeul
UEO KITEITEegd 301 08l snUODAIRD ¢ B0 G UED U6 U0 Usl UE 1T Eec
GUET ¢UBEORY URT @&d0ART, mMUpPeUBs0ALEI)&O0EBEOIDE B8O ¢20UO0 UR
UdEPUGGUED UbUx0 uUT &di Usi e a0d UdWED EE upEl Q0o U ¢ Ud EOCD EGT &l
ROOI Eegd uUEAdeUEUO UEO GAIEO eUUUGeUVOBO UO6 &0AO6 GU
RUoUeU@dU URT UBAUGEQDI

DEZ © UppABE ¢ 0 Od BRI UVWE ROGAGE URT YERUT EY £AURT eUE UET eUUOU
CO,, NOxé UBO,. 0 ROGGE URT TERUTEY £AURT @&U Ugi UE ¢UOEQUEeUD
eullaelVodd. odU E d0UGUIGE 2URODUSUUE UDUE U0Us1 UE UV Ul EU&C
648 KeopOT ¢d 200Uad6 eUE uOl gaU0ORI

DZ&euoo6aldd ¢0Ob6 ¢UBAAUVUUUE eUUA UE GAGE UEO eUUUGeU6@O UI
| UEUOB6 AU URT YT ERUTEY £URT UO6 UBDAOQOUUT s0O6, UET esglEGE
U0 UBAOUAT EO eUE UET OuEeg eglEGE U¢u UE T WOUegi EGE UO
GUEEe UUUGeU6 P URI UARAGT &U o6¢Ad0TUE VT EU T Eeodow UOdBBaAdo61 G
eUUA UET UO¢pOe=xUEGE UO6O. GEYTUEGT UUUE ol RO uUE, UsU@Q E
I Eedu ROOIEen UEAIUETU OdGduaOl E UVUedeUG® eUE UOpOeaeUENE
Ad@AOd U

KOEQT 2OET GUOEORG OWUPO&EBUUBGEUVU6 T UO6 Ui RUUBEE&KK) tEBIUUOG
00 EORO6T OEeEGUEeA GUIOITU aU UVeUGY eUE OE ¢UBUADY UT O
Ui UV &1 OUUE 1TU uUEVTEO6b0AQOO6T ¢00al @y OUUU GUET ¢UTsuU,
66T AaERUEed YU UEO Ul eda¢EITUO udUGUEBEUUEUUO

DA UGY VUG O&E OE G RABODL TUU T ERUT @Y OU0UU eU&e0OdpaOil UUE GUET OHg 3
1418/ G/ 1.10.03), UO6RO UsU® &#RUE U009 0O9pOEE@Ugs 1T0 UE
286/ G/ 2.3.07)

gO UT aUU0UO UGEUBUGUT UT O DUOEO &80dUade ¢06 UVedpeael UUUE GU
UET eUUOUGBeUVU6® UO6 ®06AO6, eU&0dsaUVUUE GUOT Dxi UeU 1 U6
293/ g/ 6.10.81)

649 KeopOT ¢d EI UeUd0O1 UATEUEegO UeUET 0aldl sUO
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3RQRgEGOgHDEY gDDPKGKHGQG 0Qgo -
Ki0gdgGy KOMG Kdziig Gog6 oH3ggn3 DD Oo SKoKGQ DKdzGgooDEgoeQns

6.4.10 gl edUeEen UoOUUGPRY ellaevogdd UOb6 &dAO
21 UGUO Ve O ¢ &0
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y . _ 8 j dzDDDL
0/ K} DDD o G3 DX K%OQBQGC
1 Hp Oad UREOO Ul UuUsUQ DOL
2 GoAeduUEYT U T U0AUG SYPPLY
3 QA%I(:)%q)UQ DOL
MRS
5 gl U1 600 VFD
6 AT UuUso V] DOL
7 I Ul 60U Ued VFD
g ITBBLFJQI g U Ueao VED
9 TO0eUsOamkl VO U1 ON-OFF
10 6aEUDD UUo E VFD
11 oaoY U V] DOL
12 T0uloaUQ 6 uu DOL
13 61 080 1 Ed SUPPLY
14 | MOT AW SUPPLY
15 oaoy U O UT Ul gULO RI DOL
16 |gl UOuUo et OCEDT @380 O 6 DOL
17 |Ql Ve Ud 00 AR AE DZ- DEF
18 |H$p OadUR Ugoa 0O uli OV U VFD
19 1016060 GO0u0GsUO EIT O VFD
20 |06A0eU U0 UEURROECU VFD
21 |GUOGUED 0 UeUd UUE SUPPLY
22 |[ATUT 600 0 UUE VFD
23 |300U0G0O0EeuO Udo DOL
24 | 301 £uU DOL
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SKOQKgEGQg HDA gDDDPKIGgKHGQG Qgo S oy . . A

KiQgdgGyK®mMG KdzigGogb oH3agn3 Dad Qo SKeKgoQ DKdnGgooDzgelns
o TEM. . )

U/ 0 03 Kj DDD ¢ 63D S GK R%%ZDZ?ZBZG;C

o K o g DZudz( 3
25 |ATUT 600 GUBUAAEUSRI 2 1 DOL
26 DEAUGUEeu aoAeduUEYT U 1 1 SUPPLY
Ql UelUodOesil EUO @oduloUA] ]

21 UEABUGEOD L L DZ-OFF
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SKQKgEG Qg HDZE gDDPKGRHGOG Qgo o 3KoK§gQ DKdzgGgooDBZgoOn3
KiQgggGy K®BG KdzigGoglG oH3ggn3 DDH Qo G3D:
Dzl UedqrOQUUUT Al RGE 01 20 AUVUEUO GU Golé&@d®UVO RUETOIU (Q=485 m
TEM. KiOggKG( g DDAzdz n dzK G e o o G Hi3 DD DZ
g/ g 03 Kj DDD o G3DD TEM K3 0GPHG g]oGpPHG g| 0Ko g DRz g\é\"z i Qp3 d:;;KD(;/ KWh/
okodg| ¢K3, kv gK3, k\ O3Kdzxg s D dzDZ DZ
1 HJ¢ 9? 0 L~J REOO UlUuUsUg3U 1 1 0,90 0,72 24 17,28 245 4.233,60
AGET EO
2 GoAedUUET U ¢d0U0U¢UT UBAl 2 1 3,15 2,52 7 17,64 245 4.321,80
301 £ UobuGT EGEOD &0
3 N o s R oo L .
3000 OB ADA S 0 1 1 0,75 0,6 24 14,4 245 3.528,00
Hip Oa REOO UU0»d
4 191 Ea 50 0EGEO 5,9 4,72 24 226,56 245 55.507,20
s (91Ul o Uoodou 2 16 17 54,4 245 13.328,00
aueil Uuo
AT U Ugd U0 U
6 | VBBR 0,9 0,72 24 34,56 245 8.467,20
gl Ul Ul Ueoséel OGODd
7 | MBBR 1,4 1,12 24 53,76 245 13.171,20
gl Ul ¢ Ui Ueoeéel OGODd
8 |5 GUOOETEO E] 00O MB 2,2 1,76 2 7,04 245 1.724,80
Ql elUbd Oa Al UO Ul AR
 1ET 00O MBBR 05 0,4 1 16 245 392,00
10 |06 EUBOUO UUDBE 22 17,6 18 633,6 245 155.232,00
11 |goa Ot OUbEea&d UI 0,09 0,072 24 1,728 245 423,36
12 gl Ou Ugsud ul 0,55 0,44 24 10,56 245 2.587,20
13 |aegi O UEUI EGE 2,75 2,2 17 37,4 245 9.163,00
14 | 301 & uv 1 0,8 24 19,2 245 4.704,00
15 |[goaoOyT OUbEe&d U 5 0 0,09 0,072 2 0,144 245 35,28
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3KOKgO DKdzo GgooDBZgoOn3

DD Qo G3D:
TEM TEVI\;, ) g lcjavgvfug KgG 10 %;?Sgdzé 0 andg |TD;;‘-Udz g\%\/z dzg ng dEDd%KDGZ/ GI|<_:/J\:/5h/D o
0Kog K3, kW gK3, k Q3 Kdzg p dzDZ Dz
UI 3 1 1 1,5 1,2 2 2,4 245 588,00
E“i" 8 1 1 31 2,48 24 59,52 245 14.582,40
gl O] 2 1 1,5 1,2 2,5 3 180 540,00
ao6A Rl 1 1 16,5 13,2 2,5 33 180 5.940,00
Gua ¢ Ol g 1 1 1 0,8 2,5 2 180 360,00
AT UT 60O ¢ Ol o 2 1 0,55 0,44 2,5 1,1 180 198,00
g t’ (L)’ t’ B SEIE ;:" (E) 1 1 1,5 1,2 2,5 3 180 540,00
g S:) ﬁEfEH & 3 qé gﬁ \ 1 1 1,35 1,08 24 25,92 245 6.350,40
AT UT s006 GUBUAA 2 1 2 1,6 2,5 4 245 980,00
DEAUGUEed ao6AeduUEYT U 1 1 11 8,8 1 8,8 245 2.156,00
G HU3 DD DZ| 309.053,44
ODLGgDLG |[40. 176,
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SKQRgBGQY HIDA gDDPKGKHGOG Qg o SKQKgQ DKdzgGgooDZBZ§goOQns3
KiQgggGy K®HEG KdzigGogG oH3ggn3 DDH Qo G3D:
Dzl Ue3dOQUUUT A1 RGE U7l 20 AUEUO GU dol &@el0d #0060 (Q=886 m
o, g DDAzdz. N 2 s
s TEM. KEQIgKGE “spe| NS | O3Kkdkgs | cHsbabz
g/ g Q3 K] DD® 9 G3 DA TEM K3 0GP HG g3 M ¢ K 0 Ko g DAudz{ 03 K dz D dzDZ% DZ kwWh/
oKog| ¢gK3, kW 93EW 9%y 03Kdxg 4 D dzDZ DZ
“\\\\"‘RE A VTVVDA N
p | OaocUREOCO Ul UuUoUgef 1 0.9 0,72 24 17,28 120 2.073,60
AGET EO
2 |GoAedUUET U ¢00U0U¢UT Ud 2 2 3,15 2,52 6 30,24 120 3.628,80
301 AU UouGT EGEODO &0A
3 DR S 1 1 0,75 0,6 24 14,4 120 1.728,00
po0UUT UBAUGBUO
Hp Oad UREOO UUBEGUBHU
4 ¢ a2 uuvo 2 2 5,9 4,72 24 226,56 120 27.187,20
UT EUO0O0UGEUEO
s (9! UleUO UbohGouousUO 6 4 2 16 16 102,4 120 12.288,00
auUeit guuo
6 |[ATUuU0oU@BOUO UG Ol EUDO 4 4 0,9 0,72 24 69,12 120 8.294,40
T 0l Ul Ueoeéel OGOd 6 U
7 |9 e coel bubon 4 4 1,4 1,12 24 107,52 120 12.902,40
MBBR
gl U1 60 Ul Ueoel OGOdsU
E1 006 MBEBR 4 4 2,2 1,76 2 14,08 120 1.689,60
T0eUo0aAdl U6 01 #ARO0O6
o |©@ 8 8 0,5 0,4 0,5 1,6 120 192,00
MBBR
10 |[06GEUBBUO UUBEGYT OU M 6 4 22 17,6 18 1267,2 120 152.064,00
11 |goa Ot UUdbEea&d UIUIs0O 2 1 0,09 0,072 24 1,728 120 207,36
12 |gi UuUeU@oUO uli.eovole 1 1 0,55 0,44 24 10,56 120 1.267,20
13 |agl UBO UWEUIEGEOD 1 1 2,75 2,2 16 35,2 120 4.224,00
14 |301 AuU0 UV 1 1 1 0,8 24 19,2 120 2.304,00
15 |gOoaoOY UUdbEe&0 UTUIpsUO 2 1 0,09 0,072 2 0,144 120 17,28
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KQKgB§G Qg HIDZU g DDPKGKHGQOG SKQKgQ DKdzgGgooDZBZ§goOQns3
aQ g Gg K® Kdzig Gog G 0 H3
2 e g DDAzdz. N o B A (L
KiQg G a 2 n dzK G % 5 i B GH3 DD DZ
g/ g DD o 63 DT oGpHG g3 °CP H’E o K o g DZUdz] (;‘g":(’ i QDSdEI;jZZ;KDGZ/ KWh/
GR3, kvxg:‘kgv\/g 1 03Kdzyg g D dzDZ DZ
16 |A1UU & WU TUE 15 12 2 2.4 120 288,00
Il U6 O
Hip Oa E G U0 EG
17 | e 0Oa 31 2,48 24 59,52 120 7.142,40
ET 0O
18 |gl U1 Ud OGOuons 1,5 1,2 4,5 5,4 80 432,00
19 |a6AO0 UbEeud uwE 16,5 13,2 4,5 59,4 80 4.752,00
20 |GUGUET U ¢OI B6ET Ue 1 0,8 4,5 3,6 80 288,00
21 |AT 01 8 U ET Ue 0,55 0,44 4,5 1,98 80 158,40
300U0G00Ee é ORI
22 |20 25 1 1,2 4 4 432
ET 0006 S : 5 5, 80 32,00
301 £UU U¢ouGiT EGEO OQUE
23 |2 AR 1,35 1,08 24 25,92 120 3.110,40
UdouAUORGEOD
24 [ATUT 600 GUOUAAEUSRI 2 1,6 4,5 7,2 120 864,00
25 |DEOGUEeu GoAeodvuUET 11 8,8 2 17,6 120 2.112,00
G H3 DD DZ| 249.647,04
ODZ& g DA | 3245412 G
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3K0KgQ DKdzoGgooDZEZgoQns3

3

u U 1 OT A0 U ¢0500 UO ¢UdEaA ROI *U&OC0OHID

07 UoDaOWORS a 225045 %) U 0O0.
UE U

o

ORT U¢ UTQY deAlUG¢ GO RPQ 61 BaioalRRIOUUE U U
U

da&lE UO6 #0ACGIAIO U WiVH G eliel UlhAOWGe
Q uEA2UVUGE URT 167 A£ZURT &U Agl UE Y0 aZikeE UU ¢UBUe AUR UDE
Dzl Ue3OadEU UEARUVUGED 167 A£URI
Dz dzg 3 K g dzDZ5 §go30
BODs, mg/L 010, 80% uUUEAYT A
SS, mg/L 010, 80% uUEAY A&
g3, mg/L O 15 mg/L
5 05, 80% uUUEAY £U
K-coli (EC/100 mL) . .
050, 95% uUUEAYT A
UOT uUEUU, NTU 02, UEA UGE UE
06 e&l UEU Up Ob U
KOEGI 201 UU aUU0dUAE UpOo6uasU
pH 6 -85

654 KeéeoOxeBU&GUOT UpOal gURI
O

DZ ET U QPOGEOO uAedd UGRUOGEGT AURT AEU UE GRADU T U ®BEYe 01 U
L/d, AEU UE GAGE GRUUGEUGY O0 (&edldd Eeas WAEIT®O)IAe 06 URI ¢ Ud
0 , ~ AR ~ el E ~

T U 4/6000m 3,6 OG OG U ETUEEO UEQiIeE e mo@@mé 900

1@
GRDGEUGT 00 (eaeoOO go

ETYUOQGEO DAeO 10U UVaN&EY MIUWEUR OG £6E -

gU a6l T UVAUTUOUT U UHR@OBGOGRODODUI BAOGT U e£u1060, OE O0O¢p0s O
UpOegeloBED >7 d.

GEU UET ¢UBUARA@G TE¢al 1T UTaAI VUUE RO Uob ¢mgh@ UBEY Do @6 EO&IT
UAe Q®ole UET AUUE LAY ema,Eee 0O KOg 19 08 09), AEU UE GAGE
aEGEO) .

gU 16¢6E ¢Oo6 &
1600 (1) UVauol &

H 1 ®AEGUE ¢UdORRBD
191.3 k g/ d0,99m?3/ d
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SKQKgBEG Qg HIDZU gDDPKGKHGQG Qg o SKQKgQO DKdzgGgooDZ goQns3
KiQgggGy K®BE RdzigGoglG oH3Iggn3 DD Qo G3D:
Q ETU0OQOGEU ¢OauUEUU ETUOO ¢UBOBUEAAUUUE ¢UdUe £UR
Dz i UedDOOQT U GGEU ¢ OibUBDUORY Bl BOO
Dz dzg 3K§dzDH pPKo3n 3g UKdzDZ |pKo3n3g UKdzDZ 3Dz g § K G
GPKioaG3DH g'0gGO| g' agGOl G 0g6Q G 1gGQ 99
DOGUUEUU &G
51 0 E A/l E 101,9 191,3 140,8 264,4 Kg SS/d
DAJdOEVEeUEen U
VEORVERVAVE 1 1 1 1 % wiw
UEGOuOb6
10 10 10 10 kg/m 3
DA ORQD )
UGouUUORT &1 E 0,5 0,9 0,7 1,3 m3/d
ETUOO
QO UEURUGOEGE URT UOGRUODEGY £AURT (eRUEeUO K@KRUE® U8 KOY) ,19
02, eUE URI Eoal (eRUEeud KOg 19 08 09), ¢0O6 ¢UdAAOI UUE
ORT 167 £AURT UO6 OEeEGYT OU oéeAeEO GUE GRUUEUaUY UTE KAeUU,.
POUAT UUOPOEUBUUE T &0R UEO o6GEGUA OIEO Od0AUI REBREO UOHC
goi 06 oéeAeEDO eUE UEO T UUUGOBAD U060 00O UOT pHGg OQUGU
gl UsGUOERU, E UGO6uUUURY & E EITUO (eRuEeud KOg 19 08 05
aEOI OAEegd UpUT UbAUGHUO URT T o671 £AURT UO6 OEeEGY OU oeé fFeE
T0 T#ETTU UO6 g@i O oeAkekEO, a0 eUUA T ET U ORI D OpL
pHgg OQUGUIT OTEAO AEU UUIEeg uEA2UGE, UV GRIU TUO UEO E
UEUUEeUGsUO oUBEAUIT Ol UEegd UWEURUGOEGESDO aUUd0OT U¢Oal o
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SKQKgBEG Qg HIDZU gDDPKGKHGQG Qg o SKQKgQO DKdzgGgooDZ goQns3
KiQg9ggGog KOG KdzligGogG oH3ggn3 DBH Qo G3D:
DZ UU$ OO el 47 UUOWDs 1@ER AtdiADHBQOUO T UG OAUEUeD. ¢gU elniesU (RADD
GOEOE, 06Ad0s6 RUETGTUO TU 6FVEI QO 6AdDUGSU eUE eUl OeUsdEU |
G0 6FYET £ Oddo WUB.UUEOOUVUs JUEG ¢ BABUODOEdUGSU (¢ A1 ENDoddeiI UUE
Ac. DE @&U0d710éedoUGEUeaed UpOel sGUEDO Usl UE GOEUVOD
gUe U IWWOERUSU ¢O06 ¢oPpoOBsROI UUE UL 1T UUBDQGUUEO UEO Keal
Hp ED UG 6 UOUQKISEH) E®VOHORO OO WAL UET ¢ UOEORD 1 01 &«UEOD, ¢C
U066 goAOGUOT 06 OQUGUIT OTEAD T U A URABRIAIEERDE el dedd FEOD®, 53 ¢
opUdE Ul AUGGEON.UY OO 11
nGUU Ao UUse 01 ODUE eUE OE T U0OUUaOI &6 D¢u UEOG UOEQUOGUED U
UpsoU0uU eUdY OedlUGsUO eUE aodoOROOUOGBURT, T OUAUT OUUBEDO R
T O00UROOI OAEe 30 MetéoE BlUel] 6AED)D UE axhBEDYOsHOIE URT 1000a0
po0eUlpUOOGI
UUbIT OedUasU
GUTGRTU 70 UEIUUK3bEr AE&ERO 2010,001WMAOT W UE
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Dz | Ue49O0KIT AREGUE, 1 &GE eUE Y &®AEGUE UET @ &U0ob1 OeolUGsUO AE
( K3H, -200)0
093 |0KG|3gdz| gDaz| 3g0 | oDAUZ | o DA | g Hili | GKDz| DD G | 3DK | g KO
KT ZREG UE
3ETEUsU 85 83 9,3 11,3 | 146 18,3 208 | 214 | 190 | 161 | 127 | 98
UUbY Ged U
S@eiE SEIE 11,4 | 114 | 129 | 156 | 197 23,7 25,9 263 | 234 | 19,8 | 159 | 12,8
Uuotl OéouUu
3&2AEQUE
3ETEUGU 145 | 143 | 160 | 186 | 23,0 26,9 293 | 299 | 269 | 232 | 190 | 157
OUbdY Oed U
A DEt 6ROUUUBOEUO®T 80060 Us1 UE eQE o O CuoleooEaEG k@ E UEYT O
2001 Oedo UDp1dXN ACQ IUEREGBE EBBOY O oWaT&WEE 83AC OTWi BAe £ UO
1200 U001 OéedUBEUen UVUBOO aaiasd OUUE GUOG6O 12, 8

223



SKQKgBEG Qg HIDZU gDDPKGKHGQG Qg o SKQKgQO DKdzgGgooDZ goQns3

KiQgggGy K®BE RdzigGoglG oH3Iggn3 DD Qo G3D:

A D2UBT U0VBOOO UgLABO OUDOT &G E UET @ eU0d1 Oedo BWTHUEAEGE
IETEUED O 2001 088 UABE OWY AT gUAOCBX @O Us G UOERU, UO
O0U006x0080TWEUUT U 26)RT 237 ¢, ¢@&U6UU Go6T EAOBDUS E
pUOdEaAI T UE UO TEG6 6UE UEUUEOBUs ¢EO uoOGUOA eUl OeUsod

GOV GRTU 70 UET K3H, U1 £ZAOT UUE UU U1 90:
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KEeuwuar 320E 3ZEIEUsU adORUGURGE (mm) eUE G61 Ol Ee &0
PUOEORY (K%pP10) 1970
Dzl Uebod 3&0E 3ETEUsU adORUGURGE (mm) eUE a6l Ol Ee&0
b UOEQKRGH, -OO)Q
0g3 | 0KG | 3gdzl gDalzl 390 | o DA3| o DAG| g Hili | GKDz[ DD [3 DK | g K
GE 3ETE 147, | 147,
Oﬁi)(b[]f%ﬁ 113,3 101,3 69,4 51,6 17,2 8,6 6,0 9,4 46,5 94,7 3 0
Ol Ee &0
g0 &b 0O 14,1 13,4 10,7 9,0 4.7 1,8 0,8 1,6 54 10,0 12,9 15,4
A DzTi @106 70 (GeiltedABOr 8O00ORU,WEHRDIE® mm 76,Bs1 OVUE T U 0s1
Oia aU0Unmege@®@e a0 UO RUT&IOU0OD@WUA UOT oOUT EO. GUl Ee £
AEU UEI RO UoOR@P eéeol Al eEetmUdd ORBD, e UBRAEDODE3 &8 U
6,0 mm.
A DzV7 @1 U0UO0 70 UEO ¢UOGEGGUUOBUO EV &0UO aoORGO Ugil UE
I EAUUUB0O O oOUITEOO VU o0, 8
HAd UG s U
géu UET K3H, AEU 0UU uOuOv &I U UEO 6AdUGsUO, 1 U0UYTaA OIC
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SKQKgBEG Qg HIDZU gDDPKGKHGQG Qg o SKQKgQO DKdzgGgooDZ goQns3
KiQggdgGg KOG Kdziig GogG 9H3g§nN3 DDH Qo G3ID:
Argostoli
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]
Z e
g
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P
R
25
o
10
GZ = = = = = - = o = = ™
KEeuWll 320E VT EITEUsU 6AdBUGsU GUET ¢oUOoBORG T Ul 20EO
Dz | Ues1O3&GE T EIEUsU 6ABUGHU (%) GUEIH,VU6BEIJUSE ¢ VO EORD
093 |0KG|3gdz| gDadz| 390 | o DAUZ | o DAHG | g HIGl | GKDz| DD G | 3DK | g KO
Seuk JSEIE 728 | 71,7 71,3 | 70,8 | 70,1 66,2 63,9 655 | 69,2 | 71,0 | 746 | 741
FHLAD Ud s U
DE 6FEI QDUUBUVUO UET &0 1 20EO GRUUEegd 6AdBUGSUO, ¢UBUUED
6000 T O s gOWsa UOERU, OE RUVEI QUUBUO UT GUT a0l UUE
66,2 %.
Ui OE
a0l UGOd A GUOBO Ulp@dodoOe@E@IUE RIMW GUOERUSU:
Argostoli
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]
35
ER
2
1
o = o
KEeuwat 3&0E 3ETEUsU & UUGE U7 &1 RT GUET U0O&d10)U0BE ¢ UDE
Dzl Uetpd 320E J3EIEUsU UEUU&o61 GE Ul & RI eUE T &OGE VTEIEUsU
dUVUOEOQKRGH, -2O10)Q
093 |0KG|3gdz| gDadz| 390 | oDAUZ | o DAHG | g Hili | GKDz| DD G | 3DK | gKO
3ROE 3ETEH ) ) ) ) ) )
gEUUGOGI 0 G 39 39 Gg Gg Gg Gg Gg Gg 39 39 39
gl &1 06
3&GE 3ETE
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gl &7 06
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Apyootou
10 15 20 25 30 35
B i | Anvola
BA | 1b
3 1 2b
3b
NA M |
1 4b
N
m5b
NA
mG6b
a
| m7b
Ba =l msh
ANN/MET m>=9b
ANN/MET|  BA a NA N NA A BA B
Anvowa, 28.55
1b 0.14 047 138 0.99 1.06 0.42 0.25 0.19 0.69
[w2b 0.02 358 | 349 219 | 365 | 235 1.66 125 | 361
3b 0.00 6.00 281 1.14 2.51 3.21 1.33 1.17 3.94
[=4b 0.00 6.06 1.04 0.42 1.15 2.48 1.16 0.67 315
(mshb 0 1.27 0.16 0.06 0.30 0.75 0.42 0.17 0.64
mob 0 0.26 0.03 0.02 0.10 0.22 0.18 0.05 0.13
®7b ) 0.02 0.00 0.00 0.02 0.05 0.05 0.01 0.02
msb 0 0.00 0 0.00 0.01 0.01 0.01 0.00 0
‘ m>=Sh 0 0 0.00 0 0.00 0.00 0.01 0 0.00

KEeuwuwalt KUGGEUO G6RTUUEUUO Ul &1 06 (% GoRTUUEUU O
KoEaVaUEGT &1 BUBERD s UAIVBUOGE ULUETI 6RUOGEEdDUUx2a 008 0E A1 O
U1 UE OE aOoUEOUO6UEe Os%,T VUit RE UIUEIUWT aF , BieG Ul 6aO0UE OUE
28,55 %.

GUO UouGoUGT U GOOROT UUBEEOU pAdBUE UEO KIT AuUO ¢0O6 UeOl
bUBEOR®G 1 U1 «0UEOD.
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3KQKGBGOGHDEI gDDPKYRHGOG Q .
KiQgggGy K®BE RdzigGoglG oH3Iggn3 DD Qo G3D:
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SKQKgBEG Qg HIDZU gDDPKGKHGQG Qg o SKQKgQO DKdzgGgooDZ goQns3
KiQgdgGg KOG KdzigGogG QH3g§nN3 DD Qo G3D:
GUO AT R AdDAGEYU, E uUEUe&UeOT T &l E 701U AdUTT @ UA OYGUI 6
RouT RI, E UAGE UEO 3a0ORUGURGEO Ugi UE 2UUEeg eUE U¢ Ol &l
OdEauil UEU, uUl ¢UdUUEBDUSUUE aUGOO UANWEE @ EEURO.Ge g1 UE,
gélUvT E, GUO eAUR 1000 UOb6 AdUGOT UUOO eUUUAbd A£G OT UUE OE
RORT UUEGU® TRoguU UTUEGOOGRGUUUVUE UE (6¢ DEERIDO 2ADRIGU R
eUE eUG& AEU UU ¢EO 1EdA &UE.
KoE¢T 0T, GUE G067 &RUEU GUsT OT UUE OE TETEUsUO Ul RY UT 60
el ETUUEeo Ui¢¥A®E aUEI
Monthly anomalies for temperature and precipitation 1979-2025. meteoblue
18étkn 38.38°N, 20.67°E. =
4
2
L i i b Ml MAILG
? J"“'IIW i WWI**rw'nﬁ’\rri’,[wmmmﬁm‘rMﬂ “M WWH‘WU'J‘#’“ bl AL
-2
30: 1980 1985 1990 1995 2000 2005 2010 2015 2020 2025
240
N i bl ol Sl L) |
gé _;EE III Ly r'-llk.‘-]ilf'rlrnuqfr“ﬂﬁllrr‘lvlll J--"IL.“, Wﬁ-ﬂ\‘,H‘thrﬂllq"'"ﬂir[ﬂ'l‘-ITI*-M'I'LI]lr*qI'JI J‘h’jﬂ}\ |J‘]~J#F~WH \Lr‘"" | |I|" lad ]]]rﬁ
’ -180
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KEeuusdt 3ET EUsUO UTRIUT 0O 2001 OedUdd BED VaAER gaowdBRlEA BR G E O
gO oA R AdDAGET U uUgsRTUE UET UTRTUI U UEO &Uod1 OedUGsUO
2025. O UTRIT Ui g0 GUO 1 &UVUE eUUA ouaO gUUI &UdTUUUBOO O Tt 6
U000 UEO GUBERWA®D®. 1RIGE, OE eueeEl OE 101006 @UUT Uo7t Ul
P OoROUUUVUOOE Ul UO eUT OTEeu. GUEO ¢UBEGGUUAD UOUTUEDEDE OF
g0 uUlVOBRT YET Gl 10O UET ¢A5000 URT O0OCoiT, E O0¢0OsU 070U
GROUsa0OUUE T U UET el EYTUUEeg Uil UAQ.

gO eAUR Ad AGKEEel 18D Vs RT UE UET UTRTUI U UEO adORUGURGEC
1979 7T #ROE GOT UdU0UUT QG & ROWE iU 8041 UO UsRO oUBEGGUUUE
A0O0OROOUGGUVED Upu UOT 1200 0Ud0 URF2@DOVUVADGE060EIT @a AUBDIOO
0ADUUUOOE eUE OE eUGe Y @I UO @gUUT 1T EOUUUVUDOE U¢u UO eUllT O
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gU UedUpU eUEdoEe A& GUETOYUI U &RO61T Uua eUE RouUTEU U0V
UEY EO60AGT UUO ¢oual EYU GUET EeUTuUEUU URT uUGal eUE Al
TU UpOeEeOUOBT UWUEOT UsUEO UO6 Al edUed GUY GRITUs G R WD T U KN
EeUl OUBURT ¢d50GUOT OAO eUE UEO Ul eUVeUEeuUEUUO, 101 aA
gl A¢ U661 EO URT OIT RV & RT KeélTal, aGoevasZilUOE GUET 01 UREGQUO¢G
Uil T UA@O, GUET UIUEBTUOUO¢EGE URT Ul U¢uUGUBEDRI OQHIERIVQ & DR ¢
GUE aUl UsROE URI GolTeéEedal UEUagROEO GUEO ¢1 ECUUYT UT UO ¢
GUT GRTU 70 UO DDOGR&UEO DKGDDg 0Ol s RT 3@BGRI, aUGEeu ¢U
UEeail 100Uaodial UeOUUOIT U E Ui &l ETE URT Go6AeU0il UdadVRT U
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Mnyn: Zevapa AvBpuwnoyevolig Napéppfacns oty Khpatwr] Alayn kal ta MNpoypappata PRUDENCE xad
ENSEMBLES, Emurponr) MeA£tng Enmtwogwy Khpatikng Aldaync, lodwiog 2011
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SKQKgBEG Qg HIDZU gDDPKGKHGQG Qg o 3KoKgQ DKdzgGgogDBZgoOn3
KiQOgdgGy K®HEG KdzligGogG o0H3gdgn3 DDHOoG3D:
UEO uUEUéosalUdl EUEePO UGEUDBOGPO UO6 DHK AEU UET QT EV UUEeéc
40 GUT ABEU UITUGOOEEZA TU UE TUITOIUEe@ Ui & ET E URIT -Ue¢O
ODUARAG U060 avagsaUEeUV GUET Ut &l ET E U006 E¢geleide OI6E @aJ - qled
@001 08U aEU@Y UUU Ul &0 AUEUO, GUO d6eéiu UEO OEeOl O1Eego
Ul £¢ U6T E eUead eUE GUO aUletd TQ@rEO UGOGAIURT GU UGHEe
1OV Ee&L @eOETRIEe£ eUE ¢UDEAUVWIEOUEBEa ZoABDEBSVUOD0OS WU ¢ U
G§OdU GUT ABEU Keée¢Ol ¢al UU7T ET O OUT UUE aU 4 DEe&eOAxlI UEUO G
Dz | UesBODAUOEABUGY URI UUGOAdRT aUGEeal GUIT UBgRI KeéeoOl ¢
Zevaplo Nepiypagdn
Metpuax alfnon Tou pECOU MOYKOOULOU kotd kedodnv swodnuarog. 1&waitepa
. gvtovn katovahworn evepyewag. Poyboio avfnon tou maykoopwou mAnBuopou.
IsvaplLo . . . . s : . :
A2 Apyn kol TUNRaTkn TeERVoAoyLkn avamTuln Kol PETPLEG Ewe PEYAAe aAAayES otn)
xprion yne. Paybaia aldgnaon tng cuykevtpwong tou CO; otnv atpoodalpa, n onoia
Ba $BaoeL Ta 850ppm to 2100.
Paybaia owovopwkr] avamrufn. ISwaitepa evtovn katavaAworn evepysiag, arha
nopadnia Sukboon vEwv kol amoboTikwy TExVoOAOYLwY. Xprion TOOO OpUKTWV
Igvaplo | KOUolpwvY 000 KoL EVOAAOKTIKWY TNywv evepyelog. Mupeg cdhayeg ot xpron
AlB yng. Paybaia avinon tou moykoopov mAnBuopol pexpt to £rog 2050 ko
otablokr peiwor) Tou otn ouvexewe. Evrovwn auvfnon tng ouykevipwong tou CO;
otnv atpoodalpa, n onoia B dBaoeL ta 720ppm to 2100.
Avamrtuén Tng TOYKOOQLOG Owovopiog pE  pEtploug  puBpoulg.  HmoteEpeg
. TexvoloyIkeG ahhayEg o gUykpLon pE Ta Zsvdapla Exmopmwy Al kol Bl. Paybaio
Ievaplo \ ’ ; . .
B2 avfnon tou naykoopwouv mAnBuopol. Adfnon Tng cuykevipwang Tou CO: atnv
atpoodapo pe pétpous addd otabBepols puBuoug, n onola Ba ¢BdoeL To 2100
T 620ppm.
Meydhn aofnon Tou Taykoopwu  koatd  kedadnv  ewobnpotog.  Xopnhn
KaTavahwon evepyelac. Melwaon Tng xprong Twv oupBomKwy TTNYwY EVEPYELTG KoL
. otpodrn oTn Xpron TEXVOAOYLWY TOU YPNOLLOTOoUV OVOVEWOLUES EVEPYELOKEG
Isvaplo : : ; K P s
B1 nnyes. Poaydaio avfnon tow maykoopou mAnBuopol pexpl to etog 2050 ko
otablokr peiwon Tou otn cuveXewr. Avgnon tng cuykevipwong tou CO; otnv
aTpoodalpa PE OXETIKG Amous puBpolc, Wbiwg amd to 2050 kol petd, n onola Ba
¢BaceL To 2100 ta 550ppm.
30 aAZcE UU aUl ABEU UoUA ¢UDOOGUEAaUUUE E ROOTEe@ U1 &l ¢
70801 606 eUE 6¢O0T UguEDO UOBE Wiaw.U oL ie DA¢EEIRRD6 12 10 01 OF &l U
PbUOEG&OUVUEUDO UEO KIT AiUO, ¢UdbA 7010 E o6l OlEeg VeUsiT EGE
80% URT Ue¢OT oal UUVOSRI 2dU0UdT OeE$ps0O6 2RO UO 2050 GU Uveal
Dzl UessOpo Ol Eed 01l ETE Ve¢pOl oal UV RPUEGODUOeEPSO6 eUU
Exmopnig €O, (PgC/£voq) | CH, (Tg(CH4)/£tog) | N,O (TgN/£to)
- Ievapux EKmopmuv
S "2 [A1B ][ B2 [ Bl [ A2 [A1B| B2 [ B1L ]| A2 [A1B] B2 | B1
2000 7.97 | 797 | 7.97 797 | 323 | 323 | 323 | 323 | 700 | 7.00 | 7.00 | 7.00
2010 9.58 | 10.88 | 8.78 9.28 | 370 | 373 | 349 | 349 | 8.10 | 7.00 | 6.20 | 7.50
2020 12,25 | 12,64 | 9.05 | 10.63 | 424 | 421 | 384 | 377 | 9.60 | 7.20 | 6.10 | 8.10
2030 14.72 | 1448 | 950 |11.11 | 486 | 466 | 426 | 385 | 10.70 | 7.30 | 6.10 | 8.20
2040 16.07 | 15.35 | 10.69 | 11.72 | 542 | 458 | 466 | 381 | 11.30 | 7.40 | 6.20 | B.30
2050 1743 | 16.38 | 11.01 | 11.29 | 598 | 452 | 504 | 359 | 12.00 | 7.40 | 6.30 | 8.30
2060 19.16 | 16.00 | 11.49 | 9.74 | 654 | 410 | 522 | 342 | 1290 7.30 | 640 | 7.70
2070 20.89 | 1573 | 1162 | 818 | 711 | 373 | 544 | 324 | 1390 ( 7.20 | 6.60 | 7.40
2080 23.22 | 1518 | 1215 | 67 770 | 341 | 566 | 293 | 1480 | 7.10 | 6.70 | 7.00
2090 26.15 | 14.3 | 12.79 | 532 | B29 | 314 | 579 | 266 | 15.70 | 7.10 | 6.80 | 6.40
2100 29.09 | 13.49 | 1332 | 423 | B89 | 285 | 597 | 236 | 16.50 | 7.00 | 6.90 | 5.70
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