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1. mssanuuuszuvlszihvinag 5000 a.y.ne )y

Taolnmuantiavesiaadl

1.1 Law Water Analysis of Surface Water

Tubidity
Aikalinity

Temperature

1.2 Jar Test Analysis
Alume dosage

pH

1.3 Design Flow

Design Plant Capacity

Design Operating Flow

Design Flow

WATER TREATMENT PLANT DESIGN

60

92

27
6.4

5,000

24

208

126 TU

134 mg/l as CaCO,

22

36

6.7

C

mg/l as Alume

3
m /day
hr

3
m /hr

31.5

(optimum dose)

design-flow
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[
NIULII

Y A Jd A U H EY ]
YBDNV1IUN !ﬂﬂ!”ﬂﬂiﬂﬂ]m‘ﬂﬂ'ﬂﬂ!!ﬂﬂ KU mnﬂmq
1 naniheglug 10 - 40 RITRN
I @
2 ANuEITeUvedlua 100 - 120 FOU/UM
3G 500 - 1000 12110
2.2 NAUNUMIDNUVUGITINAZNOU
Y a ¢ A1 Aqy v
VYDNB1IUN !ﬂm”ﬂﬂiﬂﬂ]m‘ﬁﬂﬂﬂ!!ﬂﬂ NUIIEY ﬁN'lﬂ!‘l"i@
< Y] g’
1. NAaMAUANIN 20 - 50 N
<3 @
2. ANWSI50 VUL I UNA 1-15 FOU/UIN
< ~
3. ANSINUUU AT UTOV 0.1 -1 A3/
' a -1
4. G 10 - 75 OIVREL
5. A1 Gt 20,000 - 200,000
] 1 Y [ o A 1
6. 5zezraTzrIaNuUnanulareluNanIeszez¥ing
seramiaduluy 0.15 - 0.3 A5
= % 1 9 1 J k)
7. ANNANVDIDA 15-2 MVBATUAIFUINA1IIAD
I 091 ~
8. anus luuusiuvesti 0.15 - 0.25 A3/

WATER TREATMENT PLANT DESIGN

criteria
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v
v 1

A : 1 v 9 A Yo a 19 o w [
L’JﬂTVIuTE'JQGlUﬂ\m’ENL!TL!W’E'JLWfJGIfI’i’JﬁQlﬂuﬂWQQﬂuﬂiﬂﬂuQﬂHWWﬂWWG’ﬂﬂll‘]Jﬁﬂﬂﬂ\‘i

Tank Loading for Some CommonSuspensions

Nature of Solid Specific Gravity | Settling Velocity [Surface Loading] Detention Period
(cps) (gpd per ft"2) (hr)

Sand,silt,clay 2.65 as low as 146-144000 0.01-15
0.007

Aluminum and 1.002 0.083 600-1800 2-8

iron floc

Calcium carbonate 1.2 0.042 600-2880 1-4

precipitates

Primary waste 1.001 0.042 600-800 1-2

organics

Activated sludge 1.005 0.2 800-1200 1-2

organics

WATER TREATMENT PLANT DESIGN criteria
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Typical Sedimentation Tank Overflow Rate

Type of Water Treatment Overflow Rate
(gpm per fi)
Surface Water alum floc 0.25-0.38
Surface or lime softening 0.38-0.75
Ground water 1.4
0.63
clarification in <1 to 1.85
upflow unit 1-15
0.75-1
1-1.5
Softening in to 2.5
upflow unit 75-1.5
1.5-2.25

to 1.25 surface

to 1.80 well

] 3 [
233 ﬂ')']?JL'i'JﬂJ@QU”IiHﬂ\W]ﬂ@%ﬂ@H

< :’ ] a < o @ @ { 1
ﬂ'NNL'H"JGI;HLLU'J'H'WUQWNHH]%&;]}@QVI)NQ'QLﬂulﬂu %ﬁ‘ﬂ151“;?19']3ﬂ@ugﬂWﬂ@@ﬂ%Wﬂ@@ﬂ%Wﬂﬂﬂ “?Qﬂ?ﬂ’ﬂll

4 A 1 v =
FINHUETUITRYISHIN 0.5-3.0 ‘1/!@]/1”‘1/]

234 ﬁ'ﬂWWﬂNﬁHsﬁ}Hm%ﬂ@ﬂ

‘VINL%Wﬂl@dﬁT%%éfﬂﬂ%ﬁﬂﬂi%%”ﬂﬁ1LL§$@$ﬂﬂu1ﬁﬁﬂ1LﬁNﬂ uaﬂaﬂwaumﬁu"lﬂi]umﬂauum

< [l :I { Il '
AN Inai NIz NN ANILRYIZHIN 0.5-2.0 a/un

daumahesnvzarugy Iasliihlnarkiunaidu V-notch weir ) Idlidnsazihanededase

WATER TREATMENT PLANT DESIGN
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Typical Weir Overflow Rate

Type of Service Weir Overflow Rate
(gpm per ft)

Water clarification <35
Water treatment
Light aium floc 8-10
Heveier alum floc 10-15
Heavy floc from lime 15-18
2.4 vdnmamiilFlumsesniuudanses
2.4.1 NUIUNINTDI

Hsuaulaideendt 2 64
2.42 93 1NINTOY

ponuuu1RTsaTINMINI 0 2-3 gp/ft

2.4.3 DN IUNTBY

PIANTOOATIAIUTENINANUNINADAIINE Tagia Tz liaregsznin 1.11-1.66

AwEnvesss Taevia Tuia 10 ¥a
2.4.4 8130509
Tdmseaziiu
1) N519n394
- Effective size
- Uniformity coefficient

- Depth

WATER TREATMENT PLANT DESIGN

0.45-0.65
1.40-1.70

0.65 m

criteria



Page 5

2) Gravel support bed

Layer Size (mm) Depth of layer (mm)
YU 1 1.7-3 150
2 3-6 75
3 6-12 75
4 12-20 75
an 5 20 - 40 75
33U 450 mm

2.4.5 3¢11 Underdrain

[

= 9 A 3 A T d g’ < @ 4
UUUIN mummumiﬂim"lwa”lﬂqmmuuﬂﬁ ponuuUuanEMLUUNen1lal

N1TNUUUITVY UnderdrainLL‘]J‘]JV]"E)ﬁ}W\ﬁJﬁW

- L%’mhgméfﬂmwmg%“mf = 1/4-3/4 i
-fwaw'mwdwgﬁ’uﬁmuﬁmwﬂ = 3-12 i
-52HZUNITHINNDLUYNLAAZND = 3-12 i
danauszniaNureusnuAayiededurgudnaraieiia lufu 60
—ﬁuﬁmmmg%m‘iwiaﬁ?uﬁi’Jmmfﬁmw= 0.0015:1 - 0.005:1

- ﬁuﬁmﬂﬁﬂmwwmﬁmwﬂ:ﬁuﬁmmmgﬁ’mfwmﬁmwmfm = 1.5:1-3:1

2.4.6 3¢V Backwash

8951 IANEINT Y = 15-20 opm/ft"2
na1lumsdntimse = 3-10 RN

2.4.7 519518 1anIe
o 3’ 1 ) 1 d‘ 1 9 [ v 1
susuihmsneedludwmiai lusenldnaengaoon lande szezviesznineg

] a o : <
limasiia 4 o m3mwvwesiesuiniulaweaums

h, - Gh’, - (2/3) ilh, +({/3)" ) - (2/3) il A3
2 2.1/3

h, = (Q/gb) LUAS

h, = ANNFIVBITEALIA18VUVDITN (m.)

WATER TREATMENT PLANT DESIGN criteria
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h, = anudndngAvesiidareaavessie (m.)
i = mmmmﬁawmsw(%)
1 = ANNYIIVDITN (m.)

Q = Sarms naveshiidunluss (m’/s)

g = AnsfiveansaIriug e (9.81 m’/s)

b = ﬂ’J”IiJﬂ’SJ)N“’U@QiN (m.)
2.4.8 Basic Hydraulic

Flow velocity
Ordinary filter Self-backwash filter
(m/s) (m/s)
Influent channel 0.6 0.6
Influent valve 0.91 1.52
Effluent channel 1.52 0.6
Effluent valve 1.52 0.6
Backwash main 3.05 0.91
Backwash valve 2.4 1.52
Surface wash line 2.4 24
Wash-waste main 2.4 2.4
Wash-waste valve 24 24
Inlet to filter underdrain
lateral 1.37 1.37

WATER TREATMENT PLANT DESIGN criteria
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3 Msoantiul

3.1 MI00NAUVVDINIHISI (RAPID MIXING TANK) Paddle Wheel Mixers

MHUA
Usuaninldesnuuy
Tiausalune

a

VUIANDUAU

Y
o Aa

1Fv1aneia

[} I
HLNRINIUDB MU
Usunaninldeenuuulutaazd

] o
LIAUNUNN

~ 6 1.4
Tumsnuisa laeldasdu GT Azdy =59 x 10 /C

USuaansdu
G
1

p
YTnastngnway

v =K
oNan

ANUNA, 8170904

Aa a 4
U5 ANTNNUDIUOINDS
MaInToINIUUUIA
A Yy A
wonlaTeaniuvuia
<3
AMUISIVOINITNIU
nenaluiariennunuyy
IS A Y A £
ANNE AFUFUNTZNINANINUAUNY
[ 1 < v 091
Wag19sznIaNus luwanuii

1N

v ]
A A

Nunvealuwa
Nuulua

Vv luia
WATER TREATMENT PLANT DESIGN

208 AULUAT/BY.
2 WAsAUMN
0.19 Ag
0.20 as
2 9
104 ALLLUAT/BY.
40 EITRNT
6
31.5 un./ang
958 ADIUN
0.000962 AN/A-IUIN
997.75 NN/AV.U.
40 x 104 / 3600 QU.lueT
1.16 ALINAT
1.2 Ag
0.90 g
G v
827 (N.m/s) or watt
80%
1.03 nladad
1.50 nladad
100 FOU/UM
0.225 g
2.36 WA/
1.77 a5/
%C b=A, o(=Vv)?®
0.243 AT.INAT
6 ¢
0.20 x 0.20 as

rapid mix
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3.2 MIVDNUULDINIUTINAZNOU (FLOCCULATION TANK) Paddle Wheel Mixers

MU
Usuaninldesnuuy = 208 ALIUAT/VY,
[} I~ [
9B INIUD BN = 2 04
Usunaninldesnuuy = 104 ALIUAT/VY,
< @ =
DAUNVAN = 20 UIN
] ] 9 28 A 5

lumsmuisilaelsarsday G T Mmwzay =44 x 10 /C

USunaasdunmunz ey = 31.5 UN./a93

1 d' 1 =) =

A1 G mag = 33 ABIUIN

i = 0.000962 AR/AU-TUN

p = 997.75 AN/AY.4.

YTnastingnuay = 20x104 /60  AVIUAT
= 35 A.IUAT

v KR

f9an = 1.5 AT

ANUNIUDINT = 4.00 RUGE

ANVEIVDID = 6.00 NI

Tnun veslusia = 20% VOINUNMAAAVI
= 1.20 A3 .1UNT

wonlHluwavuialuas = 3.60 x 0.10 A5

U = 2 %A

gAAL = 2 Ty

lﬂ’l d' (% =)

WuN voalunaaza = 1.44 A5 .IUNT

] o 1 [

Tridurguinasuoando = 1/1.5 MUDIANUANDA
= 1.00 AT

nsnanluiagsugarannunumyy = 0.45 s

nanasluiag luganisonunumyy = 0.23 A3

[ I~ Y [ Y]
angeanilu 3 aeulaglvial G uanalany

WATER TREATMENT PLANT DESIGN floculator
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= 43

2
G uv

= 21
1 C,=A 3
E DZ pp(ZV)
= 2P 5

C Lo PA
v = 0.25
v = (1-k)27trN/60

E 7

= 33

2
G uv
= 13

P = %CDZApp(ZV)?’

25
v _ 2P
C L, pPA

A = 0.21
\% = (1-k)2TTrN/60

- 6

= 23
2
- G v
- 6
1 3
EC DZApp(ZV)

iy
v =(_2P 7
C Lo oA

A = 0.17
A% = (1-k)2TrN/60

= 5

WIAULAT/ AU

a =
WATAUM

=
FOU/UIN

o

TIAULUAT/ AU

a I
WATAUM

=
TOU/UMN

WIAUNAT/ AU

a =
WATAUM

=
FOU/UIN

floculator
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3.3 M599NUUU Inlet Zone

MyUa
v v
Usvaninldesnuuy = 208 AUINAT/BY.
BONTIANAZNDUTIUIU = 4 04
v v
Usuaninldesnuuunod = 52 AUINAT/BY.

INTUNITVDI Darcy-Weisbach

2
h - gLV
v o do 1 D Zg
AUNUSNUA G
3

G _ fvop

29D u
f = firction factor

v
[ o

S o A
ANULIIUIMNWNIUITUUN

L)

<
Il

v
[ o

D = durgudnategsui
7) = 0.000962 AN/A-IU0
P = 997.1 GLYGHIRY

, G?2gDu %
Maumsved G wlasugihilu v = [f—p]
Wa = 10 13
ﬁm‘iuﬂuﬂauﬂ?mh € = 1.22 Naawas
MruavUIAg = 100 Nadaag
€D = 0.0122
RGN fﬁmﬁfﬂm Reynolds number
o mﬁ Reynolds number(R) = 17,000
91 Moody Diagram
I&a £ = 0.042
AGRRY = 0.165 WAs/AUMN

(PWA . Criteria 0.15 - 0.20 m/sec)

A529A0UNVAT R

R = vD/V or ﬂ
u
18,394 0K.
vy = Qiv

WATER TREATMENT PLANT DESIGN Sed-Inlet
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= 0.08759 AT.LUAT

UIUT = 11 3

WATER TREATMENT PLANT DESIGN Sed-Inlet
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0.1 110 EEINRNEE) I
0.00 1 T11-= TURBULENT ZONE -
- CRITICAL]
0.08 LAMINAR[ZOREFITRANSI TION
’ = ZONE™] 9 ZONE H=S= COMPLETE TURBULENCE, ROUGH PIPES
; 0.05
0.07 Scai = 3 -
'Ih- \
0.06 = —
11 === 0.03
‘ LW
1 -+ =
1 ! -
i ‘\ ~ — 0.02
.._.“ o 4 0.015
P
0.04 <\ s 0.1
B \ = B = o.oos
= e ¥
IS =\ & = = T
» 0.006
ooy ey - - ]
E 0.03 k‘ N}\“'\_ e n.‘ g
2 ‘! S ~ 0.004 &
§ Y = . g
& 0.025 - 3 = £
3 s 0002 =
- A = - Seans =
~ e e horl e
0.02 . N Sum s LIitL 11 | -.=.....JE_._3 0.001
— e e
=u 0.0008
g -
0.0006
o kN =] N
%6 LT 0.0004
-—
0.015 e N R
: Lre NS B ™
X N~ Jw 0.0002
-q‘; - "‘"--.....____ .\'x_ L ;
— .000
h.%‘m_“ —
- e
S 0.00005
% 001 o ) -\.‘-
Pl T T
0.008 : =
0.008 LLL 11 el | T 0.00001
102 2 3 4 56 B 10* 2 3 4 56 B1i0* 2 3 4 56 B10° 2 3 456 alo’\2\34sa 8 10t
Reynoids number Np = "—::2
Moody Diagram

WATER TREATMENT PLANT DESIGN
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0.1 0.2 0.3 0.4 0.5 O.
0.05 e A x 2 2 o5 A 0‘.8 i ! A f i f 3 g 1 El. 11-0 1'10 s
0.0a 0.07
0.03 S = | - 0.06
b T~
o.02 - \\ — 0.05
N
o.o1 e -~ S~ l— 0.0a
N ~
0.0c08 e o3
e o =1E%2 F = o o £
0.006 STEeL ~C _— -
0.008 S ~ [
~3
-y ~— ~— — 0.03
&a — N O R
0.003 b, 1 e~
\ wo oD
ST AW E.
3 o.02s5
0.002 I~
— »y Ny
\ P
<« o.0c01 [~ =902
.
o.0008 — — S
o < o.o18
¢ ©0.0005
i o.016
0.0003 -
=
Ty 'oa\’
0.0002 l— 0.014
\\
0.0001 ~ = 3 c.012
0.00008 = S LN
0.00006 -
<&
0.0000S ~— S e ==
—= Zr
0.0000e > N s
0.00003 - <2 i
S, ~. ~
“’c.‘ i
0.00002 M
— 0.009
N S
- \\q%,
o.00001 =] — 0.008
0.000008 =
2
0.000006 1 o
0.00000S
] 3 s 6 8 10 20 30 40 S0 60 B0 100 200 3co

WATER TREATMENT PLANT DESIGN

Pipe diamerter o. in

{ ot complete turbulence, fough pipes

Moody Diagram
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3.4 MIPONUUVNINNAZNOU (SEDIMENTATION TANK)

MYUA
Vsinaniiilfesnuu = 208 ALLNAT/FY.
ADNHIANAZABUTIUIY = 4 04
USnanhitldeonuuudeds = 52 ALLNAT/FY.
fviunasas i lnady = 1200 unaaeu/Iu-a3.a
= 49 A.N./M3.3.-IU
nandudn = 2 ¥,
sasnilnadu - Usnanivi
fiu = 25.57 A3
895 18mANNA AN = 1: 4
= 3x 12 Ag.1.
Usnasih = Ysnani1 x naufudn
= 104 AVIUAT
§980 = 3.0 A3
Inlet Zone = mmﬁﬂ
= 3.0 Ag
Outlet Zone = ANMVAN
= 3.0 RS

WATER TREATMENT PLANT DESIGN

Sedimentation



3.5 M509NLUY Outlet Zone
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MHUA
UsnaniilFeenim 208 ALIUAT/FY.
1ADNHIANAZABUTIUIU 4 04
Ysmnaniildeenuudes 52 ALLINAT /B
weir loading 11,520 unaaou/iu-ya (Aonf 8
143 AVINAT/N-U (1 m’/m.c
AN 9 A3
raentdheniluzl v 90’
q 2540
WH 0.04 A3
USnanide V noteh weir 0.00081 AVIUATAUIN
2.926 a3/ T
#0414 V notch weir 18 weir
AMVY1IADFINVDIweir 0.5 LIRS
MruanNun3esab) 0.2 A3
MNH (h'+2q'x /gbh) "
8n31M35 Ianerilenue e 0.0017 AVINAT/AL-IUN
8n31Ms Iaaore(q) 0.0145 Au.NAT AN
TWanushidaese 0.6 WAsAUMN
mmqqﬁﬂmﬂiw(h) 0.120 Ag
H 0.125 Ag
Ho1¥ANeE free flow 0.085 A3
ANWANveIT19+Hhead e 0.210 NS
ANVANVDITIE 0.150 E
ANUFIVBIVO DT NDITEAUAUAY = 0.060 Ag
mmqwmﬁ’usnauﬁﬁzﬁuﬁw = 0.250 A3

WATER TREATMENT PLANT DESIGN Sed-Outlet



3.6 ﬂﬁﬂﬂﬂ!m’uﬁﬂﬂiEN(FILTRATION TANK)

Page 1

Tumseenuuuil HONTLUVMINTOUUD Single filter media A195LVLATOIAIY Backwash pump

Usnaniildeenim
1ADNHINTBITIUIU
Ysnanidesa
Usnaniildeenmmdesaazily
wvnareuin
fnuanEni
1N d

18 d

W30

WUUIADINTOY
9AIINITNTOY
1ADNBATINITNT O

v

c&'a d' 9
UNHIN NI 09

=p

A
0

=~

v

Nufiianseewsa

90131713 Backwash

1721145 Backwash

1% 1 Y1 Backwash
Usinanifgqapde’y
mszaziuAIsnseni AN

M ININIDIDIY
§asim3nseuiietla Backwash 1 859

=) = : d' d' a
visolSananimnseuiioila Backwash

WATER TREATMENT PLANT DESIGN

2.5

208

52
69

0.60
4Q

v
0.202

200

5-7

10.4

X 4.0

10

0.8

80
73
7.3
9.7

97

AU .LUAT/FY.
09
AU .LUAT/FY.

DULNAT/FY.

WATAUIN

A3

yaaes

ALLI/B./AT.4L.
ALLI/B/AT.4L.
A5,

A5,

AT,

YIATRET

W

a%q

VLU
ALAN/B.
AVAN/BU/ATA.
AVAN/BU/ATA.

av.N/BU.

WATER TREATMENT PLANT DESIGN
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120NN BNTDI
NINYNIBV
- Effective size 0.45-0.65 average = 0.5 mm.
- Uniformity coefficient ~ 1.40-1.70
- Depth 0.65 m

- Head loss pass through clean filter media (Filtration)

10 HL = (5VV/(1-€) /€7 (6/m) 2(xi/di)
- 0.9629 mm’/s

A% = 2.02 mm/s

€ = 0.4

® = 0.8

Gi'?uqu& = 0.65 m.

H/L = 1.26

H = 0.82 m.

- Headloss Through Gravel (Filtration)

N H/L = (150\/\1/g)[(1-('~:)2/a~:2](1/o))2 Z(xi/di2)+(1.75V2/g)(1-8/82)(1/(x)) D (xi/di)

- 0.9629 mm /s
v = 2.02 mm/s
€ = 0.4
® = 0.8
Layer Size (mm) di Depth (mm) xi xi/di xi/di2
1 1.7-3 2.26 150 0.3333 0.1476  0.0654
2 3-6 4.24 75 0.1667 0.0393  0.0093
3 6-12 8.49 75 0.1667 0.0196  0.0023
4 12-20 15.49 75 0.1667 0.0108  0.0007
5 20-40 28.28 75 0.1667 0.0059  0.0002
450 1.0000 0.2232  0.0778

WATER TREATMENT PLANT DESIGN WATER TREATMENT PLANT DESIGN
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From H/L = 0.0078

H = 0.0035 m.

Total Head loss across the filter Media at Q

design
= Head loss pass through clean filter media (Filtration) + Headloss Through Gravel (Filtration)
= 0.820 m.
ﬂﬂ?uﬁﬂﬂl@ﬂﬁﬂﬂi@ﬂ = 1.92 m.

WATER TREATMENT PLANT DESIGN WATER TREATMENT PLANT DESIGN



3.7 M999niUU Underdrain
19 Main YUAVOATINITAINIENTOI
Backwash rate = 0.8 m/min

(Criteria 0.60 - 0.80 m/min)

Ysnaniil#dhanense = 0.80%10*60 Q = A
- 480 m/hr

A - 2 m/s JWWA)

Yuane (d) = ((480%4)/(3600%2.0*T0)) %
= 0.29 m.

YUIAND = 300 mm.

Nouan

FLITHITLHINNOUYN = 0.25 . ( 10")

ANNYIININTDI = 4.00 .

ANUN3eHINTa = 2.50 u.

TNNOUINATUAINEIINT = 16 1o"

Tinemaineginave laneusnyn = 220 u.

UIUNDLLEN = 16.00 Nnou

9n31M3 11anoNe = 30.00 m/hr

A5 MBIEN = 1.37 AN

VAN = ((30"‘4)/(3600*1.37”‘7'[:))05 aQ

7N
0.088 u.

YUIAND = 100 WU,

35y i

lﬁ’uvhﬁuffﬂmwmﬁ”m% = 10.0 mm ( 0.39")

U QU
¥ v
=}

WUNIIWVRIFT VTR NN INVBIAINT I8 = 0.0015:1 - 0.005:1

v3odon 1y = 0.25%
ﬁ:’uﬁmmm;”m% = 0.02500 A5.4.
ﬁ”uﬁmm;ﬁ"uﬁw = 0.00008 A5.4.
NUIUYDI A1 = 318 J
IV “wiideviousn = 20 i

WATER TREATMENT PLANT DESIGN underdrain



JLUZHNITENING = 0.11000 u. (433")

siorila

o laudasds

mmﬁafrw 1 m/s JWWA)

Ynaniieds = 97 aLA/BN.

VWIATo — ((97*4)/(3600%1.0*T)) %
= 0.185 m

YUIAND = 200 mm

sovilasan

Usmnahildeenum = 208 AULNAT/FY.

- Pipe diameter ((208*4)/(*3600*1.0*T0))

= 0.272 m

= 300 mm
Worhna
yfiRAIINMS Backwash = 480.0 m/hr
A 3.0 m/s

(JWWA Criteria 2.5 - 6.0 m/s)

VUIAND = ((480*4)/(3600*d45*p))o'5
= 0.238 m
= 250 mm

WATER TREATMENT PLANT DESIGN underdrain



3.8 MIVOAUVVINTVIN

Backwash rate = 0.8 SYWATRE]
Mruanun3eg (b) = 0.25 .
fmuasesii = 3 TN
IANuaatud) = 1%
sanmslnavenilusadasi = (0.8%2.5%4.0)/3 Au./AU0N.
2.67 Au./A0N.
anan3ngainansala1ea1aueds 199N
h, - (Qz/gb2)1/3
0.148 i

v
@

igﬂ‘]Jﬁ?ﬁﬂﬁTfJ‘]J‘l!"’Ui’Nﬁ\iﬁ"lul@%l}il"lﬂ

hy= (h°,-(2/3)ilh, +(/3) )" - (2/3) il

TN 1) = 2.50 4.
il = 0.025
h, = 0.232 u.
LWiW%ﬂ%lfH"UUT@ﬂJ@QiN = 0.25*%2.70*0.30 u.

910 Ten State 181371 rate of 20 gpm./sq. ft. to provide for a 50 %
expension of the sand bed is recommended
ANUHUIVDIFUNT Y = 0.65 u.

MIIZRLUUTLAUN0IT UM DRINI 1Y = 0.325 .

WATER TREATMENT PLANT DESIGN Gutter



Top of
fNuidized
meda

higher upflow veiocity when flow gets above: the
trough bottom clevation and the U-shaped troughs
allow for thinner walls because of a higher moment
of incrtia and greater structural integrity. The bot-
tom of the wash (rough should not be flat because

Page 1

R

(roth and suspended matter is often trapped under
the trough botjom and may never be washed oul,

In cither case, the troughs should be large
cno igh to carry the maximum expected wash rate
wilt1 5-10 cm free-fall into the trough at the upper
end. They should aiso provide af ree-fall to the main
collection outlet gullet at the lower end. The bottasm
of the trough may be cither horizontal or sloping.

The required cross-sectional arca of the wash
trough for a given design flow can be quickly esti-
mated from Figure 21-36. For troughs that have
level inverts and rectangular cross scction, required
trough height can be computed by the following for-

mula: ; Ryes. el

b

y
: . s . Q "
Minimum trough height = (I-TE) 4 fece bourd
Wil - 2 g@,g o
where Q is the total flow rale f'discharge (m¥/sec),
B is the inside width of the trough (m), and, frec-
‘board should be & minimum of 50 mm (2 in.).

Filter Underdrains

Filter underdrainage systems differ primarily ducto

the different filter-washing systems and filter types

‘T_y,fu,:“—;::wﬁ,, QJMJ}{\,»:L\JE Vi 3 4\71,,J,\75;(«;c-.m( 119 ! -

o : hts o S9OTRNN A .
{ r‘(")h' NG
Flow per trough, 1¥sec ’
i wod oW .
SRQLN859RRRIBRRYTAREIIIES M trog b heiplt~
20onuNNnnqwqmmdmnﬁmdwmmﬂu.———
19 = YW b ;Qu.tﬁm,:
18 %1
:
2 fa o tfudm,
15 o o ) |
14 4 ‘15 s /W’
3 A S Ay - /
12 A 3y ¥ /3
&
- ™y, . 5
| MEELA e (8)
O M AT It—=+{ Maximum [T ' i
= ot e SRNL”
B nscYani | level [ :
; =l == b o
i Based W
L1} on
5 sppioi- il' - ‘1_:1‘
aff matey  \ " weazkd .
k] , -—————L W
Typical cross section ] .
][!llllll[l1]||]ll|lll ]
4 inm MRS EEEENEEEE NN li
2Ep388ggB8888ER38E gegsgss
e e et e e N DN NN N Mmmmm o o W N Tl 3
Flow pet trough, galfmin !
FIGURE 214-36, Wash-through sizing diagram. (Courtesy of Leopuid Cal)

WATER TREATMENT PLANT DESIGN
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3.9 M3AUIU Headloss 5213190150309

Headloss NAUTUNI WAz

9110 H/L = (5VVigl(-e) € 1(6/0) Z(xi/di)

- 0.9629 w’ A
\% = 2.02 WA
€ - 0.4
) - 0.8
Gf?ummqq = 0.65 u.
H/L - 1.26
H - 0.82 0,

Headloss NAUTUNIIA

N H/L = (150vV/g)I( 1-8)2/82](1/(0)2 2 (xi/diz) +( 1.75V2/g)(1—8/82)(1/(x)) 2 (xi/di)
Layer Size (mm) di Depth (mm) xi xi/di Xi/di2
1 1.7-3 2.26 150 0.3333 0.1476  0.0654
2 3-6 4.24 75 0.1667 0.0393  0.0093
3 6-12 8.49 75 0.1667 0.0196  0.0023
4 12-20 15.49 75 0.1667 0.0108  0.0007
5 20 -40 28.28 75 0.1667 0.0059  0.0002
450 1.0000 0.2232  0.0778
91N H/L = 0.0078
H = 0.0035 u.

Headloss ﬁw’mg

v

Lf?f’uvhquéﬂmwmg U1 = 10 Wi,
ASI d' 1
Wunaoy = 0.0000785 ERT
UIUS = 318 3
a g’ d'
Usuranimnseg = 73 AU.N/FY.

WATER TREATMENT PLANT DESIGN Filtred-headloss



YsunanihnInariudog

Page 2

= 0.23 Q1./F.
mmmﬁn‘iﬂﬁiwamug = 0.81 NRITRIY
h - (1Rg)viey)
= 0.093 .
3.10 M3A MU Headloss 5511319015Backwash
Headloss fiENuFHN 318
910 H/L = (S.G.-1)(1-¢)
= (2.65-1)(1-0.4)
= 0.99
H = 0.64 N.
Headloss fEnUF4n30
910 H/L = (150\/V/g)[(1—8)2/82](1/(0)2 Z(xi/di2)+(1.75V2/g)(1-8/82)(1/0)) 2 (xi/di)
v - 0.9629 wy’Audi
V(8931M73 Backwash) = 13.33 wuAUM
€ = 0.4
® = 0.8
Layer Size (mm) di Depth (mm) xi xi/di Xi/di2
1 1.7-3 2.26 150 0.3333 0.1476  0.0654
2 3-6 4.24 75 0.1667 0.0393  0.0093
3 6-12 8.49 75 0.1667 0.0196 0.0023
4 12-20 15.49 75 0.1667 0.0108 0.0007
5 20-40 28.28 75 0.1667 0.0059 0.0002
450 1.0000 0.2232  0.0778
910 H/L = 0.0404
H = 0.0182 .

WATER TREATMENT PLANT DESIGN

Filtred-headloss



Headloss ﬁw’mg

v
[ o

durgudnanavesgsuih
dﬁl d' \
WuNAog
U]
UTuaniBackwash
Ysunanihnnariudog

< :’ A ]
AN NN Inarug

h
Headloss NINADINANNEIIND

N0817

910 h

IN512RUU Head loss

a

a ¢4
Headloss mﬂﬂmﬂqﬂnimeu

210 h

Gate valve M K= 0.2 311U
Check valve A1 K= 0.6 3117U
1999 90 $1UIU

Head loss 91N Gate valve
headloss 91N Check valve

Head loss 910 Y040 90

59U

v
590 Headloss NIHNA

Page 3

10
0.0000785
318
480
1.51
5.34
2
(172g)(v/c,)

4.039

30.000
LV /D2g
VD/V
0.0009629
1246.235
64/R
0.051

1.047

K V' /2e

0.041
0.122
0.214
0.377

6.125

a3l Mmsiemn3egUINE 5D Back Wash

WATER TREATMENT PLANT DESIGN

Ju.
A73.4.

)

AU.N/BY.

AU.N/FY.

31.3110

e

L]

e

P

=
a_)e

Filtred-headloss
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IhnSesguinfiguiinla 480 CITRI TR
1 Total Head Loss 6.12 A,

WATER TREATMENT PLANT DESIGN Filtred-headloss
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3.11 MILONUVUMSIANAGDIH

dvualiiaunassy - 2 mg/l
ito 193} Residual Chlorine - 0.5-12 mg/l
Unaniiioeni = 5000 cum./d
fvamsnassu - 10 ke/d
W30 = 0.00694 kg/min
W30 = 6.94 g/min
wssunaesuiumsazaalininnududy = 10%
= 100 g/l

fsazarenans 1 lit UnaeTu = 100 g
fpamInasiu 6.94 ¢ deal¥asazarenaeiy = 0.07 lit
ms1zRzY éfwﬁaﬂﬁuquamﬂﬁiuﬁmw = 0.07 lit/min

69.44 ml/min
Mmagseuan sl msulsau 1 az = 8 h
mzazifudeunioumsazaionaniy = 8% 007 *60

333 lit
mzazifuaonl#iauina = 50 lit
MIIAUNAINADIU
manaeiuluResnaiafiinnuuduvesnasiy = 35%
ANNABINMIAABTU 100 % Ao iU = 10 kg
uaay nzdeeldnasiu - 3.33 kg
n3odedldnasTuna - 9.52 ke/ng
wersaluni = 333 lit

WATER TREATMENT PLANT DESIGN Chlorine
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1¥9anIuving
lanassuna

wanadluiin

1¥93evina

tfuguagnasiuluons

WATER TREATMENT PLANT DESIGN
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50
9.52

333

50

69.44

lit
kg

lit

lit

ml/min

Chlorine



Page 1

3.12 MIMUIN Hydralic Profile

fannazneulidanses

THszauiudanseg = 0.000 u.
94N30IANIUDI Head Loss gIga = 3.500 u.
RS R AL S = 3.500 .

k4
IRz gegamInUIZAYTININGIANAZ NOU
TNNNIANALABUF = 0.250 u.

v
NS IZRUUTEAVIINNAZNDU = 3.750 .

o YV U
mmumﬂﬂmmnmnau

hlvarmudaniudidlerening = 1.000 .
1.5

10 Q = 1.7LH

WIIZRUU H = 0.002 .

iworiere = 0.050 .

seanihludaniuin = 3.802 .

amusldan v

:‘ [ @ 3 9 9

i lnaniunaniwsIareriening = 0.900 .
3 1.5

910 Q (104 m /hr) = 1.7LH

WSIZRUY H = 0.003 .

Wovere = 0.050 3.

szauinludaniud = 3.855 3.

i lloanims

lnarmusaniaidsdhonia = 0.700 U
911 Q (104 m /hr) - 1L7LH”

MR H - 0.004 .
weriierhe - 0.050 .
sedihluganudh - 3.909 .

WATER TREATMENT PLANT DESIGN hydralic profile
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