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upstream depth of water, m or ft

downstream depth of water, m or ft

headloss, m or ft

flow velocity through the bar rack, m/s or ft/s
approach velocity in upstream channel m/s or ft,r’s
acceleration due to gravity, 9.81 ml,i'ﬂ2 or 32.2 ft}'s
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headloss, m

maximum width of the bar facing the flow, m
minimum clear spacing of bars, m

velocity of flow approaching the rack, m/s
gravitational acceleration, 9.81 m/s’

angle of the rack to the horizontal

bar shape factor, as follows
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Bar type B
Sharp-edged rectangular 2.42
Rectangular with semicircular face 1.83
Circular 1.79
Rectangular with semicircular upstream and downstream faces 1.67
Tear shape 0.76
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headloss, m or ft

velocity, m/s or ft/s

coefficient of discharge for the: screen

gravitational acceleration, m,r's or ftfs

discharge through the screen, m*/s or ft*/s

area of effective opening of submerged screen, m> or ft’
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R
' = mean velocity, m/s
n = Manning’s coefficient of roughness
R = hydraulic radius, m
S = slope of the hydraulic gradient, m/m
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Type of pipe n

Brick

open channel 0.014-0.017

pipe with cement mortar 0.012-0.017

brass copper or glass pipe 0.009-0.013
Cast iron

pipe uncoated 0.013

tuberculated 0.015-0.035
Cement mortar surface 0.011-0.015
Concrete

open channel 0.013-0.022

pipe 0.010-0.015
Common clay drain tile 0.011-0.017
Fiberglass 0.013
Galvanized iron 0.012-0.017
Gravel open channel 0.014-0.033
Plastic pipe (smooth) 0.011-0.015
Rock open channel 0.035-0.045
Steel pipe 0.011
Vitrified clay

pipes 0.011-0.015

liner plates 0.017-0.017
Wood, laminated 0.015-0.017
Wood stave 0.010-0.013
Wrought iron 0.012-0.017

Sources:  Perry (1967), Hwang (1981), and ASCE & WEF (1992),

Al g o gba JUS 3 0L Co e palone 3 S ol S5 a 05Y

A Obo JUB L dyd mlav a8 55 o a8 B s /N0 L /Y ol Y ol
L Sl 5 ol ol o m il o 5 ol Sile (605 i pd 0 b e 20 L
S et Ol o JUS b ar s ble (b s e )l S el OL 2 s e
(FN) 55,5 sae 6 -5 o3l 0L o J 28 (sl 3 5 B s Sls 550 B Slps 53V 1, JUK

Al e e ST b s WS e 3

[wllals g ol Sljamas il g galph] 02 T 30690 S5 30



\e Sl g guwd (6] b oKy (o8 Wlaswiv

SHlKe g g 6&&&&1 Sl 5o 5L 5 00 Ol g —0
bl | s Ol (SO b sl s 550 51 Sl oSyl a5 L
3305 oSl Bl e sl 5 S
b 5l gl b OB el e 4 S8 Jlats adaio b fo BB (gl oo oSS 2
. (Stainless Steel) ;5 as sV i
f.&m@'JJ.BJu<3jMﬁPﬁJ‘L%JSJ‘L“JWTJA}ﬁwJT@?M >
JUS 4 (55,
555 Ao Y i Sl e 5 1 ST gla e 035 SLCgr 38 S P
(s IS ol g (68 S 4y e
G Sl Gy b SE3T SV s 5l SpS Gbls A Of 555 ams P
o dio ol KoY 5 05 S Yoo Jilu- culis
b g o Dlilaie 5 s, Jil g3k P
s Sl Skl L JUS o el el gla J 25 5 0l 5 58w sshE P
SSlegl 5 s
S sl IRl 3 SIS g s S 5 ml 4 sgzme S0 o) (kG P
Lt s s JlsT Jlisml g (Wl 4end) (5 damad okins Il s P
mbin Gl S 5 Bl (S L oSS s e S 2
ielie Conslie 5 i booslizal 3550 L0y P
e B B B S T B e P N e T

sl 5 peior Slsl s 235 b ST (311 ol 5 st Ol s Sl S35 4 p3Y

Caslie 5 g5 s hdsy Calid 5 658 ammen (S b ojpe 5 g b tend L s b
i 5 sy ol S g i 1 S (LSSl g st OBBL g8 s
L Dl e oo 3, S 5 3 Slasiia ol S s VL Ol oS

[llsls g ol Sljamas Gabu g galih] o2 T e O8 0



"\ Sl g guwd (6] b oKy (o8 Wlaswiv

o Pl OS5 b edd e (SO 5 ges gla Sl

5ol Sl ctla 5 b s SVsb 5 0l sl ablu b o Ol o5 0
ol e 5 leslial b i8S LB 5 Of Olees el LKy 5l S ol
AL o hes ol 5 el A

ol 5 oolib an a1 e &S 0 ol (g ) Sl sl 3
b Sl orl 3 635 sl 30050 s3bete DL b 5 03503 SGI 5 2ws (sl Sas]
et 3 3 okl el ol 5 (6ol 0 g (Il eyl o s Sub e L 5lS LG LBl s
O EPICH WS JES NS I SIS SIS CINC o PR PNTCI SN S I BT SR PO o
RGSUVH PSS v ovrg

Gl 55 45 &S il b ol antle SIS 5z gl S0l aslsl > 11
A ey (13 s o A 5 03 S (3T ol 5 cmal OIS 5 O wdas Dl

JJ;&OAJMQUJW

[llsls g ol Sljamas Gabu g galih] o2 T e O8 0



\Y Sl g guwd (6] b oKy (o8 Wlaswiv

(3508 593 $ 255 p55) SilSe sla Sl -1

SCALE1:24

TAJ Description material QTY
A Plate & Bar Screen H.DG 1
B Submerged Bearing St.St.H.PA 2
C Structure St 37 1
D Plate SS304 1
E Shaft & Details Alloy Steel 1
F Scrapper St 37 1
G Chain St 37Cold-G 1
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Channel Top Level 1303.20
//
Water Level 1301.75

/ Channel Bottom Level 1300.77
/
-

SCALE 1:37
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14- Metcalf & Eddy, 2004, "Wastewater Engineering Collection”, Third edition
McGraw- Hill.

15- WPCF, 1967, "Sewage Treatment Plant Design", WPCF.

16- Solh J Arcivala, 1999, "Wastewater treatment for pollution control" second
edition, McGraw- Hill.

17- Cecil lue- hing D. SC, P.E., D.E.E, "Municipal sewage sludge management",
Volume 4, second edition, technomic publishing co.

18- Geo Clifford White, 1986, "The handbook of chlorination "second edition, van
Nostrand Reinhold Clmpany.
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19- EPA, 1993, "Subsurface flow constructed wetlands for wastewater treatment”
Jaika, japan.

20- Syed R.Qasim "Wastewater Treatment Plants"”.

21- Benefield "Biological Process Design for Wastewater Treatment" .

22- Sewage works engineering 11, 1998, "Industrial Wastewater Treatment" Jaika,
japan.

23- Adrianusc. Van handel, 1994, "Anaerobic Sewage Treatment " John wiley &
sons.

24-1AWQ Specialist Group on waste stabilization pond, 1993, "Waste Stabilization
Pond and the Reuse of Pond Effluents" IAWQ.

25- W. Wesley Eckenfelder, "Industrial Water Pollution Control™ third edition,
McGraw- Hill.

26- Mara and Pearson, 1987, "Waste Stabilization Pond "' Eur/ Hfa target 20.
27-W- Fresenius and w. Schneider, 1989, "Wastewater Technology" Springer
verlage berlin heidelberg.

28- EPA, 1979 "Process design manual for sludge treatment and disposal” EPA.
29- Hebert f. lund, 1971, "Industrial pollution control handbook™ McGraw- Hill.
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31- Ir. S. Veenstra, 1993, "Sludge Treatment" IHE DELEFT.

" Wastewater treatment and use in agriculture™. 32- (FAO)
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