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Figure (4): Typical Mechanically Cleaned Bar Rack

Wedge-wire
screen

/
N
i
<
~— Fluid
X

(3) Solids

Rotary disk
screen

Stainless steel
woven wire

AR\~ Screen used lo

A\ W screen sofids

Direction of rotation

in wastewater

Variable
speed
' drive \' Solids
discharge
port

wearflow
Influent

Effluent

{e)

Screenings Spray pipes
discharge
trough
§ i
&R Drive
_—
o}
Influent —
LN ———
9 % 1 Effluent
>
R O R RSO

Screen-covered
drum

(b)

Influent
distribution
pans

Rotating
screen cape

Removable
screen
panels

—_—

Influent
Effluent

discharge

Effluent
Concentrate  Concentrate collector
discharge collector
{d)

Figure (5): Typical screening devices used for wastewater treatment:
(@) inclined fixed screen (shown with cover removed, and (b) rotary drum screen,
(c) rotary disk screen, and (d) centrifugal screen.
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Layout data for the HUBER ROTAMAT® Micro Strainer

How you can choose yourself basket diameter and channel width:
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2693.76
1000

=2.69 m®

o st Ly il ¢ AN A1 iload) o Linsy Araniall ol g5l pms (it Al o3a g o

.1ms3 leta Ban) ol daw clygla 3 Ll S gl ¢ Sl JSU 1 M3 paay ol gl Ayl
G pall jallaa M oaes Lad 3 pSla Lol 5oy N (%60 Leisha ) ddla dpd ol gl 238 el
@Aa“

dumoloud]dalle):3-3-3

sl JSa e o sSia Al dda Sl (e A Al baal cilial sa )

aslanYl @l>poll o @kl oladl wlaslge (21) Jgasl

ALK SO4 TDS TSS BOD COD PH T Q
1375 840 7946 200 140 3008 6 23 250
mg/l as CaCO3 mg/] mg/] mg/l mg/] mg/] ---- Ce m3/d

BOD 5 COD  asf o oSl 3o onany Anali e 058 Al 2dafinal slaal) 48 jla ol cliia) gall 038 Cansnn g

Zaleall slaal) 38k (535 oW1 ) il 63 3 pad Jelial ik laaads Al sa Y dallea 38k LAl i )

. (UASB)— 4 s » ¢35 Upflow Anaerobic Sludge -Blanket Process

: UASBeS\ijoalll] Jelagll pe dag) -1 -3-3-3

dlsall slaall Aida jue e olaily 5 yay 5 Jelial) gl (G aiallas Caslhadll (W) Jaoy UASB delis 8 <

Y5l Gyl olaa 4 i AU UASB Jelidll Cumgy of (s Caon <l sl Al il 3 of il (g0
J8y Jeliall i slaal) oda aa g o ey - pguall QKLY e S 3855 e (g ging aaaia slen u e e
e ekl 8l glall o il anall o5 03n slaall 5 e 8 Gy Gallad) e alie W) andll o) 5 il
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JSA 8 LS slan (e Lgta Jiud adly 58 Lo (e QS 3 o 5 Allaal slaad) Aiday ooy e e Laany
 laall 5y s oligans g2l 5 (14)

olaa il slal ZEaY dallae Gaalil 559 um el 9o Slaall 5 (358 Aledl) Sleall A8d] GS paa el o)y <
amy slaall oy A gdie B JOI s Aallea s slaall yi e e 5 oyl
Al a5 Jeliadl ez Ll Bl 5 jEiee dge g o Lailati oda Adleal sleall Ay L ad) sl
2ol Al o) 590 A8 s (5009 sl 6 Jle 5 gl Sle gty dS3 & ) Aleal) e
Aede Bliall 5 doa doad) Clpall JiSs

5 oAl S o)L Gl il e diaile LB slaal) Ak e S L Gleli Gan o) <
o) ) el ) iy Jall G &S e s deliall Jed W adi Sl cole @ Ly cibaill ) el )
el ol Jaggs Gl any ¢ ) el el oy e ) A 5Y diaiasdl aliiall ¢l aadaas
Ak mdaw Sl cleld e cualis
Cdelidl o) jalagd LD L L slaal

Oe ooaiall Sl g el Gl o) <
Jall pan A8 G Jaag Gl
cdelddl ef 852 g sall

Oo WA amy o gl JiLd o) <
Clpall Gan e 5 dalall o sl
Gaa il s () e A sl s
Jild e cluall o Alal o sl Jaads

Jelid) gana L,aSll g e giagas o) <
Al LSl g (a geall daiiall Ly <l
Oaa PH O pdiad 2 a5 callaly Gliall
UASB t Jelao (14) JS il Jd U e 5l DS Jams i Jelid)
Al oS Jead 306 PH ) 3 6.5-5.5 a (aeall daiia) ) Jeod 40040 PH ) Ao
Al L S dee ol Jelia) asia PH 0 3 5030 a8 0aals dintandl (e 090 8.2-7.8 4 lisall
-6.8 & Jelid) Gaa ol PH ) dgleall Al o8 Gl il S0 Gligall Aatiall Uy 50 5 i saall
dsla JS& Jelidl 4 olall dxtiall g a seall datiall L S0 o 53 DS a5a g Genial iy 7.4

33 o Bilas Cuany sleall o A0S0 43S 51 4 Jaad S ellly o5 ua deliall maaall ppanalll o)y <
Bl S ol e o dadlas Cumgy S o 053 100 0m 5 50 o g 5) 5 4 Al 3 pall 1
U Jeldd) ana Galls Guny GSAY) a8 5yl Jeldd) b

Upward-flow Anaerobic Sludge Blanket
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slaall dida Jadny Jelid) ana 5e %60 015 30 o 7o) i L sale Jaudy slaall 5 5m ol ale JS3yy <
Lbeall sl ey Qi) Ge 3N Juald Jidyg Jelidll aaa 00 %30 0n 5 20 o sl i Le ddleal
- W aaall 0 % 30-15
o Lol paon P Y A Baall s 488N )W) (e 58 COD a3 50l o slaal) yypw e il ) <
. UASB Jelid ¢1d
aas Jelidl b saii i LS g ais dasi o 3 Aalladdl ddee i las Ll |ysassallda i o <
1 sail AN 3 ) pall Aa pa s L S sl LBl pal) A oy BBy JS et 43dly ol Ledalis
4l 5 5) 2l <liass MESOPHILIC ¢adll @liaas PCYCHROPHILIC o, cilias
Cgsie cilan 10 gl J8 Cieliaii 4y gal) cillaadl ld ple <305 .THERMOPHILIC
ads deldd) a3 all da 0 ga s Y saia EDIE b bl ADLe dlia o J s LAY ety <
& e Vs ( Organic Load Rate) asaall saaly 8 4 gumall A aall Janas dad Salg el & o<l
AJ0a agaal aaly (A dysame Agen Jone s 305 ) a da 0 G S5 oue GisSa e ) JSB OLR
. daa (38 0
ld g 2l sel) e leliall ma LAl S gD (e (& A gD Ln sl Al o sba g2} e ) <
Jal e S ) M A sad) edlelial plias Ml (slead) Z 1) (o sall gLkl Jane yraa Can
Aapn ool JS0 3lay 1 . el 3 a4 sa ) DL lial) g3 () (B Ry 2 ALY AMall (38
O iy of sl e Ayt dn 020 e LSl 551yl dn 5 5S5 Latie ek (Silg sl Jasllg 35 sl
=3 Jelidll O (3 paiy a5 ) pall da o paliadl Ja W aled 4 -3 oo 03 Y5 a8 DA Jelid
g s Al AU Y pamy gD Gk af lia g el 4
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el 33 Chai Jalay 382 e Jelid)
sba ol ala oliay cilelpall (ymysais Jeliall Ao ) JalSIL Jeliadl g da el Lallaal oliall 3212) (
ey e 4 Al JO5 o Ladlaal) oyl 53 sale) Lead iy dilie AanS Jeliall maay ol 3 ki
slan ) Zygall ABQN e Jle 38 5 o Bliad) oy @lldg San iy juaily o DY) (38a3; 45 ) e
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ola Aallaa aie Joliall @208 da ya 8 LAl olpall 3paciy iy sdeliall ) Al Sal) bl 233 (
slaall 2 JSi5 e Jsaanll Jal e @iy 3/ 3e 5000-4000 (s 58l COD 35S 55 lga Coyaan
Jelddl Jala
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L,ag lad it L1y jgol dae vllia Jlod J4iiy UASB Jelagll Jony 4l ail Qiiiwmi §rulgs
(7.6-6.6) il o 3 ) seana i yaall sl PH dagd o585 o aad (
& Adle) sy 3 jall e Acatiidl claall 34l @la 05 e A skl alud) 5 ya da o JE YT a2 (
Aaniall Ly Sl Ll 6 Galiad) chaay XSy (slaall Ay o yu) aliall skl o e ) dlgal cillee
o Olizall Al L Sl 2 Jalis e Jaliall o1l Juai 8 alad) olaall (il 5 ) yall ling Gl il
of iy 8L oLl Jaka A3adll o sl i Gl 2a g 135 (COD:N:P=350:5:1 ) a3 Lals JusB (
LoaSl ohie e 4y ginall 43l Al o sl 5 38800 il slha Gy ) paind Olasal dyiie o) ge Lol Cipia
el S o salisl) ciliasd sios) o A5l sl I ) e JS il Sa s (NLP)
( NH4H2PO4) O s a6l (S 2 5 9a¥) il gd 53580 5 ((NH4)2C03) a5 sa¥) cilisa S5 ( KH2PO4)
Al LD @lld g Jeliall Y AL Slall obdl 8 J /ade 500 oo Aled o sal) S5 233 Y o ek (
2t Adlas dgay a9l y gy S dlaia 508 3 e dgan s ann iy Bse Gl e dida JSE Jlaial
A Aaie
Jelial i slaal) il 58 Jin Gl a o B Alaial et Akl o sl e Al 590 0
Al 3 gl 281 53 gy @l g isall Antial) S Allad (3las
: UASBe\i|ea )] \Jelaol] @iomi-2 -3-3-3
el 8 daia gl A3k e Uapanal b adiein o815 (UASB) delia apanail 3kl o aall aag ale JS
o el apanai U W yules puzasin Ay . (Metcalf & Eddy) , Fourth Edition
aalll o2 el e Jelid) aanaing (21) Jsaadl 8 oMol daia e UASB delin ) Adalal sldd) i) 5o )
Lo
:((Metcalf & Eddy) , Fourth Edition gajell L iun) Cilpsydllg gieanill puleg
. sCOD i Jaid COD 5o Jalall COD ¢ o Sl a0 %60 & COD 4 3 dus <

-

-
-
——-
-
-
-
-
e e e e - ———
- - o

Oe 138 Il 5 840 MO/l adiye Jalall ey H<U 508 5 o Jeliall ) Alalall olped) ciliaal g (g Jaadls
. %60 ) Linizic COD §413) duus o) Laies Glaa Lo 138 5 ¢ A3V dais (e imddy of 4l

m————————
-

S~ -

. VSS 5 1pCOD ¢ 3 55 0w %50 &) (a yiss <

Ll g A oy JAlA S0 S 55 e %90 <

fa = 0.15 g V5SS cell debris /g V58S biomass decay =i <
0.4LCH4/g COD : s 35C2 dad vic gliadl e 2l <

E =85% Jelidl aaa il il <

. Particulate Chemical Oxygen Demand xS Sl Ji5all 2lasy) : 1
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61

=Y Janall g ¢ (Ka) Blhai¥) daleas ¢ (V) dbiall o sl 213 dale o S pf 2253 (22) Jsoall e <

2ol Olos (sleoll gaidl Melan) punaill wlyiolb (22) Jgazl

sCOD 2l sl JolSJI

Solids yield, ¥
Fermentation g V85/g COD 0.06-0.12 010
Methonogenasis g V55/g COD 0.02-0.06 0.0¢
| Overall combined g VsS/g COD 0.05-0.10 O0E |
Decoy coefficient, k;
Fermentation g/gd 0:02-0.06 0.04
is a/gd 0.01-0.04 002
Overoll combined g/ad 0.02-0.04 003 |
Maximum specific growth rofe, i1,
35°C o/ad 0.30-0.38 0.5 |
0°C o/gd 0.22-0.28 049
25°C o/gd 0,18-0.24 08
Halk-velocity constant, K
35°C mg/L $0-200 160
30°C ma/L 300-500 360
25°C mg/L goo-1100 90
Mathane
Production at 35°C m?/kg COD 0.4 e
Density at 35°C kg/m? 0.6346 : “
Content of gas % 60-70 i" )
Energy content ki/g 50.1 -
Note: m?/kg x 16,0185 = W/lb
kg/m® x 62.4280 = b/10° e
8,2l ax,a) Tes Jiasell Sgasll Juozill Jaso (23) Jeasl
COD 0 85-95% &ll;| auice V;

wannmkluuﬁubkgﬁ&iﬂiﬁd
Non-VFA
£  VFA wastewater wastewater
Lo - i ; * *
Yemperature, °C  Range  Typical  Range  Typical
15 2-4 3 2-3 2
20 44 5 2-4 3
=] 12 6 48 L]
30 10-18 12 8-12 10
15 15-24 18 12-18 14
0 20-32 25 15-24 18

=Adaoped from Lettinge and HulshoHf Pol (1991)
Note: kg/md x 62.4280 = Ib/10° f#-d.
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. Jelidll Jladl aaall Vy

Kg sl Jaaidl Jana Lorg
. COD/m3.d
G 530 Aa 5l i Lorg 4 33
3 a0 da o of We el (23) Jgaal
: 23C2 Liaw Uyl

n

250=3.008
V,=—{ =188 m?

p Jelidl Jild S aaall il

v, 188

22 22118 ~222m?
0.25

E
- Jelggll alegi agani — 2
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UASB Jelao glas,lg (sdeVl (sJ| soall e alasall pudll (24) Jgaxl
Upflow velocity, m/h  Reactor height, m

Wastewater type Range Typical Range Typical

COD neary 100% soluble ~_1.0-3.0 1.5 6-10 8
['cop portally soluble | [1.0-1.25 0] |37 6]

Domestic wastewater 0.8-1.0 0.7 3-5 5

s Adapted from Lettings and Hulshoff Pol [1991)
Note: m % 3.2808 = f.

m/h % 3.2808 = H#/h

Ll COD £ o (6 S COD € 00 %75 Jalay gl sCOD ¢ oY @llig Lufa 1 de yull (i i (24) Jsaall e
t oslll b pagai . Lija Jaie

A=2=22_1042m?
7} 12
10m? hm‘@&mtqum U ey 5m Jsh olas
H,=2=22_222mum
) A 10
Ta 0 ad) ) Ladic U o3a Jaly Gl (24 ) Jgaadl 8 20l s = sansal) Jlaall 2 A dan 5aS g lis ) gas
é\j&ﬁ\d{:&d\&éJ\FJJijé&JLuL35CQ é}aw\ﬁj\ﬁ

toasai 1 ¢ 14 4 35C2 da ) sie Lorg 223 (23) Jsaall (s 35C° ol e s il pas Sivie
_ Q.Sg  250+3.008 canl

Va = = 53.71m°
Lorg 14
v, V5371 N s
L= = oas 63.18~64m
P aad ALl iy )l iy
A=10m?
tdelidl g Jilad) gl ) o sSam il
Vi 6 ?
H=%=2=64m
4 10

(24) dsaad J g sendl dladl ean 58
o delial I g i Y1 ol

Hr=H, +H. =64+25=89m
N PN Lae Jelial) alad 1)

L=5m
B=2m
H=89m
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Sdlgngall Cighgll ggj agaai — 3
Vi 64:24

HRT = —= = 6.144 hour
Q 250

(Al slggll CigSg 3gj) eligll 4 digall jge pa2i — 4
OSay Mallys Lz Al @l 3 s A4 padl Gl o sl S of Gl 8 e asd of oSy SRT dagd o) — 1
Q. X, = Peyss + Al idlall (sl
sl i Aaiiall 5l Adall o sal RS Pyyss : s
2 0.75(200) = 150 g/m3 i TSS a %75 ssbsi a5 Jeliah ) JalD VSS 3855 o Xe

s 4 ADY e cawad Pxyss dad o)

_ QYY) (5¢-5) , fa(Kq)Q(Y)(S,—-5)SRT
Pryss = 1+(K4)SRT * 1+(Kq)SRT + Q(nbVS3)
P ol by
Q- ¥ = Q{Y:} {SU_S:} + fd{Kd:}Qm{SU_S:}SRT + Q(nbvss}

€ " 14(Kg)SRT 14(Kq)SRT
3 10 PN | I uhlk:m«_m;.d—Z
S}ACODUA%6O M\J;\J.LCCJBJ\M\ COD )ﬂSJSu;\ °
§=(1-0.6)sCOD = 0.4(3008) = 1203.2 g/m*
Oa %50 A3 ol e o Al @l 8 s oslgad) Jlaill ALE el 5 Ll Adled Adall sl 385 @
: Jalaly VSS ‘}gs‘)ﬁ
nbVSS = 0.5(VSS) = 0.5(150) = 75 g/m?
: J3d) pCOD 5S35 o
pCOD = 0.5(COD — sCOD) = 0.5(4013 — 3008) = 502.5 g/m*
: So Lasaall JA IS COD 385 o
S, = sCOD + pCOD = 3008 + 502.5 = 3510.5 ~ 3511 g/m®
t Al b asas Y1 1Y
250(0.08) (3511-1203.2) . 0.15(0.03)250(0.08)(3511 —1203.2)SRT
1+(0.03)SRT 1+(0.03)SRT +250(75)

(250 = 150) =

|:'> 37500 = 16130 + 207.7 3RT + 18750

1+(0.03)SRT = 1+(0.03)SRT
 SRT agh i iy Askaall o3 Jays
SRT =77.24 day
1 35C2 4l dnpag pas 77 alga joc aie 13l SCOD jusji agaai = 5

_ Ks(1+K4.5RT)
~ SRT(Y.K-Kg)-1

D AR Wl

g/m®=mg/l : 2
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- e e e e e

64

Ks=160mg/l at 35C2 : (22) d}dﬂ\ L}A.ﬂ';j,@'&)\);l\ Z\AJLMZ\LM\M@U Ks @ ¢ua

KY = pm= 035 d! at35C°
DAk e 1Y

_ 160(1+0.03+77)

_ 3
© 77(0.35-0.03)-1 224 g/m

: Xrss Jeldgll, @ Agguall AlisN Adhig 4 TSS ju&si Jang agaai — 6

SRT = V(Xrss)
{@_@w}xe+@w-xﬁ

KﬁM\M&&bj(QW=O) u}ﬁ C‘)u\ é&ﬂ\ ‘?JISJP}AKS‘);AAS\ 3.\1,\4“ .J\}AS\ dsui Jl.ﬁ.cbj

V(Xrss) Q.X.SRT
SRT = Y9590 = g = ST

D oaai 100 Vi ol Jladl) paall o G V

% = = —3
250=150=77=10 — 5376 kg£m3

53.71

Xrgs =

Lad o Laadly .+ alaill sleall yee apaad 8 4s lall ddiall o gell 50 58 dpanl A0l cllual (e Jaadls

Tl ol il e a5 50 Zef Xrss ded L 5 (%60 ) A1 Zouss Y 5ailly Ui 5 58 208 SRT
el i el maay G sleall (5 giunay 1 IS adi p Jeliall dsleall Ly Jand Gogu Xrss Sallal
Lad ol i 13 ¢ a8 el 2 o Gaag slead) (e g5l Galall pldslaall a8 e LV 138 (il

e (52 TT) Gasmnall Zagdll e J8 0585 0 2y SRT

& s i 5 . 35 KQ/M® 555 Y Xrss S e 0 5 of [1] gl oy il e
cslaadl e Lie cuadl Xygg ddle ¢

- - ———————

~ -
-~ -
N e e e e e e e e En e e e e e e R R R e S Em Em Em em e M e e e == T

:apsadl sleal) jae s Xyss ADle as ¢ 35 kg/m3 4 Xrss dad of (i jadin 13

V(Xrss) _ 53.71+35
QX,  250%150+10"3

SRT = = 50.13 day

s ol il Clus i Gl 1 e

_ Ks(1+K4.5RT)
~ SRT(Y.K-Kg)-1

D AR Wl
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Ks=160mg/l at35c9(22)d}dﬂ\whjajﬁj\)ﬂ\thé@&ﬂ\m@uKsQLL\“;
KY =pum=0.35 d! at35C?
s 50 slaall jae 3D i s 13

_ 160(1+0.03+50)
~ 50(0.35-0.03)-1

= 26.67 g/m?

- Luogy Adpngllg Axilill dlgall Uil — 7

= tleall o ASA 6 Jall 136 (8 saan Lsume 3ge dsdang ¢ Lilea ¥ S e DU Jelidl i LS 7
el 385 e Bilad as ¢ Gag 03 UASB mss i sleall pan o oo sy L 7+ il slaa
Jelid) i slaall 38 55 (ol Al sleadl Q5 o Ly« )35 o mg Acaild) slaall Bl (asad) 8 (MLSS)

DU iy I ALY L ol oda e i sl s Aol TN oLl a sleall ¢ 58 g o Lo sienn ) iy
b o ang A 3 sleal

t ALy Jaxd Pxvss (kg / d) Jaid 5 5k 3 saS 2 sl 3 daiall dgilial) slaall ol ) WS 3

Q{Y:} {SD_S:} + fd{Hd}Q{Y}{SD_S}SRT + Q(IleSS}
1+(K4)SRT 1+(Kq)SRT

PX,V_’-'-'S -

D
_ 250(0.08) (3511—1203.2) n 0.15 (0.03)250 (0.08) (3511 —1203.2)50 +250(75) = 22616.44 g/d

P =
AVSS 1+(0.03)50 1+(0.03)50

Pyyss = 22,62 kg/d

t st 200 slaall 3paS 8 %75 o Al sleall 85 Lkl o sl A o ey
22.62

= — 30.15 kg/d

0.73
tasd 8 Al sleall 348 8 %15 slaal) i ddiall o) sd) S5 jlielys
30.15

== = 2010.35 kg/d

0.015
fasd A slaal) aaa 058
2010.35
=2m?/d
1000

- Qilill 1Sl jlallg gliell jlé Jliil agani — 8
: J 3l COD yaas @

€COD = S, — S = 3511 — 1203.2 = 2307.8 g/m?
%90 A1 3) asiss 0.67 g COD |/ gS0; Al ia sis (CODsR) iy Sl ga J 3l COD o @

e
o

JI PRI
CODsp = 0.9(840)(0.67) = 506.52 gfmg
: (CODMB) olisall L3Sy Jid (e padiivadll COD yaas @
CODyg = (2307.8 — 506.52)Q = 1801.28 = 250 = 450320 g/d
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Dol Z U Jaee a3 @
fasdl il gl 4 My 0.4L/g 56 35C2 Anall die ol jle ) Ll
0.4 = 450320 = 180128 L/d = 180.128 m?/d
p ol lall SN aaalli 1 ¢ 35C2 Aa ) die %65 s i) e gl Gl G siae o 253 (22) Jsaad) (e

18022 = 277.12 m¥/d
063

- olizgll jlé o Axiigl AdlRM agaai — 9

ol e Laaly ¢ 0.6346 g/ & 35C2 daall die sl A4S (22) Jssall o Lsal + Aaiial) 23N yas)

fasdl o daid) LU 38 19 50.1 K] /g 52 35C2 dasall sie il e A8 g e of Jsaal
power = 180128 = 0.6346 = 50.1 = 5.73 = 10*° kj/d

- dggliill Calalyial agaai — 10

& €Oz 30 %35 duus e 5 35C2 dnyall e daslladl s il s Ay gl Aslll 385 f 23 (25) sasd o

zlias o 4558 4aS ol 1375 mg/l as CaCO3 & Jeldadl ) Akl 45580 ¥4 . 2100 mg/1 as CaCOs

& sl )

wde bla=l) mg/l as CaCO; & 8,180 @,20V ayglall (25) Jgal
leaWI paapll e @zl CO; auuidy 8Ll a0 Tag PH=7

Gas phase CO,, %

e him 30 [35] 40
20 900 1050 1200 1400
25 1100 1300 1500 1700
30 1300 1600 1800 2100
35 1500 1800  [2100] 2400
40 1700 2100 2400 2800

Akl 2l = 2100 — 1375 = 725 mg/l as CaCO,
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h =0.25(6.4) = 1.6 m
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Reorar = Ry + Ry = 0.0207 + 0.142 = 0.1627 m
TWL = (322) + pipe diameter + h tal
TWL =322+ 0.1 +0.1627 =322.263 m
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e Al o ek Bl Alla 3 igie s gl Wl (5% 322.413M Gpaidl o il mani o
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S s 4 3 § R Byl 39 (gt Aluagl. 4
L=2m <« Vpn= 05 m/s o
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2=0.03=2
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hL = 1.5*

= 0.0207 m
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Reosar = Ry + by = 0.0207 + 8.13 =« 107 = 0.0288 m

¥ Aoy vie IS oLl o gasia it @
TWL = (322435) + htotal
TWL = 322.435 + 0.288 = 322.464 m
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0527
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h; = 3.5=* = 0.048 m

Reorar = Ry + hy = 0.048 + 8.13 = 107% = 0.056 m

TWL = (322.886) + h total
TWL = 322.886 + 0.056 = 322.942Z m
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TWL = 322.942 + 0.025 =322.967 m
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hy = 495.633 = (4.051 = 107%)* =813« 107 m
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hy = 3.5+ = 0.048 m

Regrar = hy + by = 0.048 + 8.13 « 107% = 0.056 m
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T smia Al il (S i (0.2) Mooy il Bass jos mses 3 M Guall Dje Bac o
tldadll
h=323.356-(3+ 0.2) =320.156m
p el pmsa bl (gmia s cliiad) A a8 el gl 38 = sl heliall e
H = (323.356 - 320.156) =3.2m
t oy diaall Gags i die Qugaddll G YWYy @
TWL =3233-3.2=320.1m
&bt Jaldl 9 PH J1dad (a9 e 48,2 dno Jlai¥WI. 11
L= 2 m 3 Vmin= 0.5 m/S L
D=100 mm «
Sbadl dsleadly Joaeidl yog> J3ae u @logl K Jeololl aayd (36) Jgaxdl

K Jolall Joglldalad
0.5 1ade JSdedxtid
1 lade Tome did
1.5 & sl

cleliall iy (2 ) Alaal e Zhall cleliall Cuunis (1) obed o Aganl g luzn dale couni @
b b LS adie ¥ gl aliely @llyy (3) Abaal (e Zann sl

2:0.03=2

= saia1at.ors — 195.633

hy = 495.633 = (4.051 = 107%)* =813« 107 m

0.52%
229,81

hy = 1.5+ = 0.0207 m
Reorar = Ry + by = 0.0207 + 8.13 =« 10 = 0.0288 m

TWL = (320.1) + h total

86 Designed By : 4.0



2008 | om A9l Ol de Lual Ao pal A4S WAkl o Lual| & jall slee Aot Las dlases mocawalig dul )3 : 7050 § 9 plie

TWL = 320.1 + 0.0288 = 320.129 m
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hy = 1.5+ = 0.0207 m

heosar = hy + by = 0.0207 + 8.13 = 10 = 0.0288 m
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TWL = 320.628 + 0.0288 = 320.657 m
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hegear = by + Ry = 0.0207 + 8.13 = 107% = 0.0288 m
TWL = (320657) + htotal

TWL = 320.657 + 0.0288 = 320.686 m

Gpun f pmia Jally cliadl (S5 (0.2) M o i) Bany i gaases 4.3 M gaenill O3A Gae
rClacadl)

h =320.686 - (4.3 + 0.2) = 316.186m

pdaad) Aise el Gguia s liadll G )l o G srall Qsuid) (358 = slladll aelall o
H=(320.686-316.186) =4.5m
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