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INsoJ (Filtration Tank)

USLLANVDININTDY LUIATNENTINNIS LIanNIULATDINTDIASY

1. LUULLSILUNEAI4 (Gravity Filter)

- 9N58991 (Slow Sand Filter)
- 9NTDUI7 (Rapid Sand Filter)

- H9NTBIRNNNAUDALUNA (Self Back Washing)

2. LUUtAINAY (Pressure Filter)

- QINSIILUURAY (Vertical Pressure Filter)

- Q9NSPILUUUBY (Horizontal Pressure Filter)

& Metropolitan Waterworks Authority



Filter Medium

Type of Filter

Medium Design Criteria

Fine sand

0.13-0.42
m/h (filtration rate)

Effective size : 0.25 - 0.35
mm.

Uniformity coefficient : 2 — 3
Depth:1.0-1.2m
S.G.>2.63

Medium sand

Rapid sand filters 5 — 10 m/h
(filtration rate)

Effective size : 0.45 — 0.65
mm.

Uniformity coefficient : 1.4 —
1.7

Depth : 0.6 —0.75 m
S.G.>2.63

Coarse sand

10 — 30 m/hr
(filtration rate)

Effective size : 0.8 — 2.0
mm.

Uniformity coefficient : 1.4 —
2.0

Depth : 0.8 —2.0 m
S.G.>2.63




Filter Medium Type of Filter Medium Design Criteria

Multimedia 10 — 25 m/h

coal sand (filtration rate) Effective size : 0.8 — 2.0 mm.
) Uniformity coefficient : 1.4 —

dual or coal 17

S.and_g.amet Depth: 0.3 m

trimedia

Effective size : 0.9 — 1.4 mm.

Uniformity coefficient : 1.4 —
1.7

Depth : 0.45 m
S.G.>151t01.6

Effective size : 0.25 — 0.3 mm.
Uniformity coefficient : 1.2 —
1.5

Depth : 0.0075 m

S.G.>240-41




Filter Medium Type of Filter Medium Design Criteria
Granular Effective size : 0.5-1.0
activated mm.

carbon (GAC)

(filtration rate)
Contact time : 15 — 30 min

Uniformity coefficient : 1.5 —
2.5

Depth:1.8—-3.6 m
S.G.>1.35-1.37

Proprietary
type media

Depends on the purpose
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1.090599UILUULLS 9 lUun9vUa9lan

- H9N59952 (Rapid Sand Filter)

| 8 R Metropolitan Waterworks Authority



N15Nsa9lag lgussluunlsvaglan

AU UIUTENNNITAUANLA 3 UssnnAe

1. Constant rate, variable head type

(upstream control)

2. Constant rate, with a controller

(upstream control ,downstream control)

3. Variable flow rate (or declining rate)

& Metropolitan Waterworks Authority
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2. D9NSAIULLUU LU 9n UL

- Q4NsRIUURY (Vertical Pressure Filter)
- D4NSDILUUUDU (Horizontal Pressure Filter)

| & | Metropolitan Waterworks Authority
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Table 10-1 Typical Media Design Values for Various Filters

Single-medium Mixed-media
Parameter Filters Dual-media Filters Filters

Anthracite layer

Effective size, mm 0.50-1.5 0.70-2.0 1.0-2.0

Uniformity coefficient 1.2-1.7 [.3-1.8 1.4-1.8

Depth, cm 50-150 30-60 50-130
Sand layer

Effective size, mm 0.45-1.0 0.45-0.60 0.40-0.80

Uniformity coefficient [.2-1.7 [.2-1.7 1.2-1.7

Depth, cm 50-150 2040 20-40
Garnet layer

Effective size, mm 0.20-0.80

Uniformity coefficient [.5-1.8

Depth, cm 5-15

Source: Adapted in part from References 3, 5 and 6.
11 : Nutlede Water Works Engineering Planning,Design & Operation (2000)



Table 10-2  The Ratio of the Depth of the Media (/) to the Effective Size of the Media (d)

Effective Media

FilterType ~ Material  Size(d,), Depth (I gg:;:;‘;m Id,
mm cm

R 0.50 254 1.3

Intermediate Anthracite 1.48 76.2 1.5 1023

dual-media Sand 075 181 19

Large dual-media  Anthracite 2.00 101.6 1.5 1016
i 1.00 50.8 13

Mixed-media Anthracite 1.00 45.7 1.5 1306
—— 042 229 15
Garnet 0.25 1.6 |

Mono-medium Anthracite 1.00 101.6 1.4 1016

) e e e e e e e I e = N e =) 1 R )
7137 : 9INNIsEe Water Works Engineering Planning,Design & Operation (2000)



Filter layer after rehabilitation

No. 22 Filter layer

Thickness
Anthracite 0.8~1.2mm 50
Sand 06~l4mm 570
Gravel  2.0~3.5mm 50 7
Gravel  3.5~6.0mm 100
Gravel 6.0~13.0mm 150
Gravel 13.0~450mm 150

| Under drain

20
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7 : UTEM 5185915091994 911
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7 : UTEM 5185915091994 911
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4. YINS1ENUIINUINGIY UININILLARA LALLIAY

U

7 UTEN 5185915091994 911
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5. UTNNSIYNNILLIAILAT UILVILATDITIULNDAANSIA LAaZANNSIIE
< s
29NLUULUDST Y

a = v Y] a o Y o w = Y <
5.1 NIYNNILLAALLIAILLAD Lﬂiﬂuuﬁlﬂﬂﬂ 5.2 YL UILATDIAALENTUIN NN UU

NINYUAALLUDS

47 : USEM 519395091994 3iin
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6. Ums1eNAnlY ULBNIUINBNATY MUVUIANGNAABINIT

6.1 Lﬂ%@ﬁﬁqﬁﬁﬁﬂuﬂﬂwﬁqﬂ ouur]ﬂ 0.50_0.55 uu. 6.2 wiqﬂﬁﬁlﬂLLﬂﬂ‘L%Lqu ﬂ@ﬁl’gLﬁaﬁlzLﬁUﬁ?@é"N

Tunagau

7 UTEN 5185915091994 911

'S Metropolitan Waterworks Authority




7. dNS18UMAHRY Y1 VWA g Nnruald

7.1 Y5190 DLATDUVEN WNBTIUIMUN 7.2 U109 uuIAIuUInUD9INs1e

7 : UTEN 15183915091994 911m

A : Metropolitan Waterworks Authority




8. U553Ld09 UNAUTOUTINNAIBNFIGNAT

8.1 neilivuinnds fazurldussyldgaiadslignasaly

7 : UTEN 15183915091994 911m

A Metropolitan Waterworks Authority




1. peansasududsennnsaasa (Rapid Sand Filter)

2. uuseanlu 3 Luufe

2.1 WUU Aquazur T Filters 915111501589521319 5

049 10 LUATADYILUS
2.2 WUU Aquazur V Filters 9M510150138952%319 7

04 20 LUATHDYILNS
2.3 WUU Gravity Type High Rate Filter 2951113

N5949 12.2 LASADYINLUY
_ 8 ) Metropolitan Waterworks Authority




Aquazur T and V Filters Judsznm

N13AIUAU Constant rate, variable head

type (upstream control)

X 8 E Metropolitan Waterworks Authority:
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3. UaNgo9uILLluuU Aquazur T Filters
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3.1 69n389UMUY Aquazur T Filters dRnuanuwzagll

- AUFIVBITUNTBINTIYTENTNN 0.8 D9 1 LUAT

- unvaeianIensaingEning 0.7 e 1.35 Saduns
- mmgwaaﬁﬁmﬁamwmmﬁwﬂizmm 0.5 LUng

- Head loss finaunsiisedu 2 wns (1)

- LLNuﬁu(slabs)ﬁm%’Uﬁq Nozzles ©1131n reinforced

polyester 38 prefabricated concrete 5945UA28AL

ABUNIH concrete beam

A Metropolitan Waterworks Authority



$995UNYATUADUNTA concrete beam

Metropolitan Waterworks Authority




WNUNUTDISUN? Nozzles 11310 reinforced polyester

Metropolitan Waterworks Authority




n9N389ULUU Aquazur T Filter

LIS |
W, VED VIR Vi VER VEA VEER VED (5L VIE VEE 'F8 VIS VEF VST, AR T, VEE VEA VA VAL VAL VA VA ViFA ViFA VI, V&4 TFA VESFF:

Y ()

Usstan Single Aquazur T Filter

fisn - 9nuilede Water Treatment Handbook, Degremont Volume 2 (1991)




N19LUIUBNTDIUILLUY Aquazur T Filter

Close position

(Filter Washing Mode)

i - NN9Fe Water Treatment Handbook, Degremont Volume 2 (1991)









n9N329ULUU Aquazur T Filter

WAEL VLA OIS VEL OFL (I8 VEFi OFA I8 W T TEA OF) VES VEILS H;’l’ ViPS VI, VIS VIL., VIS, FFL WL VISP VA VIS VEA FF VL FFra
=

Usznn Double Aquazur T Filter

fisn - 9nuilede Water Treatment Handbook, Degremont Volume 2 (1991)






Y, Y, Y .
YUNDUNTITANNYBUNINTAIUILUU Aquazur T Filters

1. a19gaunlgau(air cushion) Ussunad 1 U

2. a19gaunganLazu(injecting air and water)
Uszuned 5 0910 w19

3. A199UN28UN (water) AUNTSNIUINAUDDNIN
$195UUNLE (clear) Tagnaluazlgiaandszunas 10
U

1781108520 USZUL 15 U

| 6 Metropolitan Waterworks Authority
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Aquazur T Filters

1. AUL52UD9aY 5231319 50 849 60 m3/h.m?

< ° & Yy v Y, °
2. ﬂ')']llLﬁ')?]@ﬁﬂ'ﬂﬂ?lﬂﬁ@ﬂﬂ'ﬁaqﬂﬂ@ﬂﬂ?ﬂauLtagufl

504 7 m3/h.m?

Metropolitan Waterworks Authority
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Aquazur T Filters

1. Yuaunazduun lagsaudszunad 1.5 KW ¢ia 1
ANSILUAS

JsunanigadeTudunaunisansgaunansasiinuy

Aquazur T Filters

I~ | 1

1. u%mmma lJ852%17979 1 09 2 % va9USU1IIUn

eE

NAINTDY

é‘n ) Metropolitan Waterworks Authority
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4. UanIo9uILLluu Aquazur V Filters

& Metropolitan Waterworks Authority



o/

4.1 H9N589UUU Aquazur V Filters dananwuzngll

- ﬂ%ﬂ&@ﬂ‘d@ﬁ%ﬂﬂia\‘i‘lﬁ’]EJ'iSi‘Vi’j’]\‘i 0.8 D9 1.5 LUAS

- YUIAYDIEANTNBNTIUNTENIN 0.95 B9 1.35 Nadluns
- mmgwmﬁﬁmﬁamﬂansmﬁﬁﬂizmm 18949 1.2 WUAS
- Head loss finuaufisziu 2 was (1)

- sEvensinsdnedansesdisannazinasiinszulunng
N13n231A(surface sweeping)U‘%L’Jmﬁ’mﬁ’]ﬁuaﬁ‘lj’l

- LLNuﬁu(slabs)ﬁm%’Uﬁq Nozzles 11310 reinforced
polyester 38 prefabricated concrete 5995UA28AU

=
ABUNIM concrete beam
8. Metropolitan Waterworks Authority




n9N329ULUU Aquazur V Filter

5 1 36 4
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-— L bt By T ] [t

d ;
i ¥ o s § 0w ’
e 13 o =S
Al . ' A
Tiicer & Y d
A o S U
H?ﬂfﬂ!ﬂfﬁﬂgﬁﬂvfﬁ-n

2

wn N [ |1 LY # -
tcT i : -
L] : ] s ¥
i .‘. % L] L] "'
. - L.t I""‘I--—-I'_ .":L._. _‘

i W T B I, L H IV

Filtration Phase

fian - nlede Water Treatment Handbook, Degremont Volume 2 (1991)









YURDUNITANLIUNINTDIUNLUU Aquazur V Filters

1. NYANITNTDIAZANTEAVUN IViA1a99URIUa185195U1#
(wash water trough) Uszunas 10 - 30 U

2. a1ggaunlgau(air cushion) Uszunad 1 U

3. a19gaunlgauuazii(injecting air and water) Uszana
5 04910 W (sweeping current)

1 v

4. a1989UN8UT (water) LWAPSH sweeping current AU
N3ENIUIMAUDDNINSISUUINGLE (clear) Inanaldazly

17a7Uszu0d 10 U
11a1lagsauussuNnd 16 U

Metropolitan Waterworks Authority



n9N329ULUU Aquazur V Filter

Hfﬂf‘ﬁf‘f‘f‘ﬁﬂﬁ

Air/Water washing Phase

fisn - 9nuilede Water Treatment Handbook, Degremont Volume 2 (1991)












AULS N LY LUV UNDUNITANNTDUDINTDIUILLUU

Aquazur V Filters

1. YunBUNNTENIRIBANRENNREY AMUISvEsaY 55
m>/h.m?

2. FURBUNITENIEIBaNLAYLN SRsIN1slnavastn 500
m>/hr A73L57089a3 55 m3/h.m?

3. AULSVDIUN TUVUNBUNNS crosswash flow 5 to 7
m>/h.m?
4. A27UL52999U TUYURBUNS rinse 1,000 m3/h was

crosswash flow 5 to 7 m>/h.m? .
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5. N1SVN9IUVDININSDIUILUU

Aquazur T and V Filters

| & ] Metropolitan Waterworks Authority
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e
6
I - Claritied water channel, 5 = Concentric siphon.
2 - Oiifice plate. 6 - Filtered water chamber.
3 - Inlet clack valve for settled water. 7 — Partialisation box.
4 - Clogging indicator. 8 - Filtered water outlet weir.

s : N%UsED Water Treatment Handbook, Degremont Volume 2 (1991)

Metropolitan Waterworks Authority



gunsalaluANUansas (Filter Controller)

Degremont concentric siphon Partialisation box

s : N%UsED Water Treatment Handbook, Degremont Volume 2 (1991)

Metropolitan Waterworks Authority



gunsalniuANUansas (Filter Controller)

1. loWau (Siphon control)

Usenausiugunsaiviednuiu 2 veilgnfudnanesiuiugou

AUIUANYENAUAY NOATUIUMINETY UINRINTDIVLBDNU
MeiereiLaznsTEeenIIMYiesuLen (leadn) thagi
AAIA LA T UA NWUL AR WD UUSLIUALAUIADYIA 0
ldormAdsuuuveslaveu (Siphon) ernAtayvhutifiauds
dhlUsdnuanetiufoinnsaaNserineemMatuLviliag
195U IR AREL UL s T ULE T e A IR 1 U193

WANENINERYEUINIA (Vacuum) TUSLIUABYIN
_ 8. Metropolitan Waterworks Authority







vioe1nAIgauuLlenou

(siphon)

Metropolitan Waterworks Authority




2. Partialisation Box

aunsal Partialisation Box (B) \ugunsalmiuaudnsinisina
YIDINIANUIHIUALUUERATBLE Y (siphon) Usenausie
1ansEie (flap valve) (C) wazaydss (spring) (D) Wwaufnn

NALAUY F

®
| B

\Cgiy

fisn : mnuilsde Water Treatment Handbook, Degremont Volume 2 (1991)



Q‘Uﬂiﬂi Partialisation box

é“.a A Metropolitan Waterworks Authority:



3.Vacuum guage to indicate head loss

2.Partialisation Box

1.Degremont concentric siphon

Metropolitan Waterworks Authority




3.Vacuum guage to indicate head loss

»

C] \ """ l

2.Partialisation Box

1.Degremont concentric siphon

A

Metropolitan Waterworks Authority




LEMIANYU191NIATLYOUADTEWIN siphon partialisation box tag

clogging indicator

Metropolitan Waterworks Authority
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Clack valve gasket

',":." i — 2.
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= Lower capr

L Upper cap ISRl P Float rin
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FILTRATION

PARTIALIZATION BOXES - 25 and 40 mm diameter

(upstream control)

-
!
~ V/'—\‘
50 wom. ais. | | —{ 10)
PN 10 s @
&>
9 —(2
6)
(O
e Q)
: —©
o3
: &
c o= &)
I )
S e
wv —
=
: | T ©®
=
s | 8 ] 14
8 400 dia. e : )
= A 1 !|1 \_ -—J
| Refmark Description Material
1 Body Alpax
2 Threshold Alpax
3 Clack valve Alpax
4 Spring. 1.8 dia. S5
3 31 To o — ?\-,‘Iil,d Slecl
.6 (Clack valve gasket ) Rubber
E Bushing @ 10714, L 1C Bronzco
8 "Bushing @ 10/14, L 16 Bronze
9 Clack valve spindle SS
10 Upper cap Bronze
11 Lower cap Bronzc
12 Connection spring @ 2 SS
13 Float rod. L 200 SS
14 -Float rod. L 550 S5
15 Marking stop Brass
16 Float ring Brass
17 Float Copper

69



N1SASIVEDUTZUUNITNSDIUN

1.752980UUsenNTUUNUIUBN T4 (Inlet Valve)
a1u190 Ua-1Ualdauladuung
2.M52963UNTTVINNUVBINARELLAL Partialization

box agluaninuni wiaulyeu
3.A599EIUNTNINUVBIAAIUANAITANNUBNTDY B

Tuanundnsaulvaulagdanaiidy Switch Un-
Ua Yszpuruansasviaanlnaziingdng

| 6 Metropolitan Waterworks Authority




NMSASIVEDUTZUUNITNSDIUN

4. psyvdauvialovou agluaninuni wiauldanu

5. ASIVHIU WIIAUAUVDY Air Compressor Alda
L‘Uﬂ Uﬁummma Usenau Usmmnﬁaq Usumm

nsesiie dasliidndn 6 nn/ms.au.

6. AFIVHOUNAA LAZNITZUNYAUVDILASDINL

adl (Air Blower) Tlgaulaiduuna

Metropolitan Waterworks Authority



ANININITNIIUVBIUBNTDIUN

[ nisnsosun )

(Service)

v v
ANPGRREBY
(Backwash)

Metropolitan Waterworks Authority



Existing Sand filter

e

.

Converted filter

%‘g -

Backwash : 20 m/h




AU LUNTI1TA19UDINTDINT Y

1818 Filters Run %38 Headloss (ag1slnagnanile) vastansas
NBATUANNAINRTUAVTaLla N1 saRR U MTIBNTBINBY
asURMUA Filter run %3a Headloss fasdnasiudiiny

2. Sonmunminnsadlaildnuanasgiutiviun

3 fevansamnetuneaiiusuieunansunndulasduna

1
=

1 Inlet valve agluaunisUn

| o L Metropolitan Waterworks Authority




HIGH RATE RAPID SAND Filters 1Uuussinn

anwauzn13AUANLTUULUY Constant

rate, with a controller (upstream

control) - szuuagiin1sAIuANENTINISNTD

T¥Asn laevnn1s set point 52#I19DATINITNTIIN

%4
/

é]’aammazsmuﬁﬂé’muuﬁaﬂsaﬂﬁﬂaﬁ LLaININIS

3 dQ Q/
roller (17 MUa01UKRAINT DS
| \ O 10I v 101 NI I

I oV

Wn

et nt N9

@)
g:

8._
C

NN
MY

| zUaUTEUI 30 — 40 %)

Metropolitan Waterworks Authority:



6.UBN33INI8LLUU Gravity Type High
Rate Filter

Metropolitan Waterworks Authority



6.1 NSAUANDIATINITNTDS

mu@ué’mqmﬂwamamﬁﬁmmaL%’wﬂansaau,az‘v‘hmi
U5U8n51n15n509un 1R lEANAST u 1atuY A18A51ANS
navestiUensoainduazdenaliszauingrun g
Uansa9gedu Level Senser ardsdnynaluiiausaiuau

na19(Controllenuwazgudaluaunansazdedyraia
21M82(Motorized Butterfly Valve)dumnasnsaslsunniiu
AUNTLNITLAVLNEIULE DN TD9aATERUAIIUAIATSERU
Uni sasnsinatinasnsesuazinidtvansesivsunui

“
v

PN 528215100 UA21879UNUSTAULINIVUN Q99
8. : Metropolitan Waterworks Authority
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Afir Wash
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©

Transmitter

{\B—j—' = Influent Valve
82 = Drain Valive
.@_5,“ = Effluent Valve
@ = Airwash Valve

Wash Watoer Valve

.

(I

4 ilF
n W

Blower Discharge Valve

= Pump Discharges Valve

Pump Suction Valve

=) = Air Vent Vailve

N =

) Flow Tube

@ = Flow Tube

(thf = Blower Discharge Prassure

Pump Discharge Pressure

Electronic Transmitter

@ =

w.-,: g{ﬁ,g-(‘w

FILTER SYSTEM FLOW

Metropolitan Waterworks Authority
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START -

BACK WASH MODE

A 8

hd

QOPERATION MODE

MANU!\Ll SEMI-AUTO | AUTO
INFLUENT VALVE INFLUEMT VALVE .

CLOSE (MANUALY -

. GLOSE (MANUAL) - -

l
.

AINFLUENT VALVE
~ CLOSE (AUTO)

4

1

- EFFLUENT.WALVE 1
CLOSE (MANUAL). |

 EFFLUENT VALVE

~ 2 CLOSE(AUTO)

 EFFLUENT VALVE -
- CLOSE (AUTO}

!

”

ORAIN VALVE
CGPEN (MANUAL)

“ORAIMVALVE
OPEN (MANUAL)

START (AUTOY

v

BLOWER STOP
(AUTO)

.

AIR VENT VALVE
OPEN (AUTO)

[
A 4

AIR WASH VALVE, .
- CLOSE (AUTO) =

I

AIR VENT VALVE
CLOSE (AUTOY

AFTER BLOWER START
SET 8Y TIMER

AFTER WASH WATER
LEVEL EL. 42.20

AFTER AIR VENT VALVE OPEN
SET 8Y TIMER

!

'l

=)

WASH WATER VALVE
OPEM {MANUAL)

WASH WATER VALVE
OPEN (MANUAL)

WASH WATER VALVE

WASH WATER VALVE
CLOSE (MANUAL)

OREM (AUTO)

!

WASH WATER VALVE
CLOSE (MANUAL)

¥ ERIERII. S
DRAIN VALVE BACKWASH PUMP STOP AFTER FINAL RATE
OPEN (AUTO) (AUTO)
1 1
i L v v v

WASH WATER VALVE
CLOSE (AUTO)

¥

v .

T READY;_E?R' £
CLBACKMWASH LAMP.ON

. BACKWASH LAMPION -

. READY FOR. ..

i READY FOR.... S DRAIN VALVE
 BACKWASH LAMP ON CLOSE (MANUAL)’

L DRAINVALVE -
. CLOSE (MANUALY

3

BACKWASH START

[MANUAL)

[

: !

.

INFLUENT VALVE
: TOJ -

EFFLUENT VALVE
OPEN (AUTQ}

v
BACKWASH START BACKWASH START INFLUENT VALVE INFLUENT VALVE y
. (MANUALY . - (MANUAL) OPEN (MANUAL) OPEN (MAMUAL) . PEN
+
BLOWER START EFFLUENT VALVE EFFLUENT VALVE
(AUTO) OPEN (MANMUAL) OPEN (AUTO)
] ' -
AETER PRESSURE END

AR WASH VALVE
- OPEN (AUTQ)

0.2 KG/SQ.CM.

AL -

33 9r 1 %’
PUABUANITATILURNTEIUN

Metropolitan Waterworks Authority
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' LeSAAUANNITR Yl ansaa

| FiLTER NO.1-168 |
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6.2 N1SAUANDIATINITNTDY (FiD)

N15AUANUDNTDINIYITUILIDNLUUTZAUUNUIUDN DI
auUasunUadlulitiu 30 WuRwns

6.3 d19n3599(Granular Media)

6.3.1 Anthracite Coal

- Effective Size : 0.85 mm.
- Uniformity coefficient: not exceed 1.5
_ thciﬁc or:\/i'l'y . ahoniir 1 &5

A | Metropolitan Waterworks Authority



6.3.2 Sand
- Effective Size

- Uniformity coefficient :

0.5 mm.

not exceed 1.5

- Specific gravity 2.6 - 2.7
- Thickness of Layer 40 cm.
6.3.3 Gravel
Layer(From Gravel Size

bottom to top)

Depth of Layer

1 10.0 = 15.0 mm. 75 mm.
2 5.0-10.0 m. 50 mm.
3 2.0 = 5.0 mm. 75 mm.
Total 200 mm. ”




6.4 N1TEULHULIINUITNINNTDY (head loss)

Beginning of filtration Before backwashing

(1) Media Loss (Anthracite & about 0.5 - 0.8 2.5 m.(Max)

Sand)

(2) Under drain Loss 0.6 (Max) 0.6 (Max)

(3) Piping & Other Loss 0.2 0.2

(4) Loss regulated by valve 17-14 0
Total 3.0 3.3

| 8 Metropolitan Waterworks Authority:




6.5 N13819Y1NAINEZAIUBNTDIU (backwashing)
LNELIINITANINIANNELDINUBNTIIUN
- 35015819 : ANNNPANLAZUN

- AASIN1SANNIANEZDA
21116 1.64 m>/m?%/min

U1 0.84 m>/m?/min
- puanwazvasluuwarduay
Jan : 108 m*/min 37UU 3 YA

Juau ;195 m*>/min 37U 3 YA

8, Metropolitan Waterworks Authority



YURDUNITANEDUNINTDIUILUY Gravity Type High

Rate Filter
1. Air blower Uszugd 3 - 7 U

2. Initial Uszaned 1w

3. High rate  Uszu1eu 6 - 8 U

4. Low rate(final) Uszuad 1 U

1alagsaudssungd 15 U

< & 3 Metropolitan Waterworks Authority




YURDUNITANEDUNINTDIUILUY Gravity Type High

Rate Filter

1. a19gunagau(air cushion) Ussuned 4 U

2. a19gaungalLazu(injecting air and water)
Uszuned 1 99 2 w

3. a1989UN28UN (water) AUNTENIUIMNAUDDNIN
$195UUNGLE (clear) Tagnaluazlgiaandssunal 7 -

10 U )
11a1lagsauussunnd 15 U

: & Metropolitan Waterworks Authority




W131HL0a 59 1 TUN15AUANNITHIUNINTD A

1. AUYUU1RANAINNINTAY (Effluent Turbidity)

2. AMUHAURI09N59 (Headloss)

3. 528212a1n150599U1 (Filter Run)

AMNINUIRBNAINNINTBY (Effluent Water Quality from Filter Tank)

- Turbidity <2 NTU
- pH 75+1
- @laiinu 15 TCU

8. Metropolitan Waterworks Authority




Pressure Drop and Head Loss

Pressure Filtration 02-0.34 2.1—-35
Gravity Filtration 0.18 - 0.24 1.8-25
Self - Backwash Filters 0.12 — 0.15 1.2-15
(Gravity Filter)

Granular activated 021-0.34 2.1—-35
carbon

1 Bar =10 m. of Water

96




6) YV v v/ Y < Q/ <
[msﬂszqnmiﬁumnsmLtsmuuﬂmﬂumnsmm}

1. wu1zainsufanisuseunvuinian Y46 A Jasnunis
Juiauangdsusnannnieguaniilasannidussuuidn

2. n1seanuuulginaginisaanwuu(Design Criteria)
UL UHINTDILUUNTBILT2

3. N15AIUANNITIUTTNANNITLALINUNUNINTBIRUY
N39957

4. TYLSIAUIINTZAVUINDBNIINAINNAZNDUNINANUN LI

o/

0
N1UEINT9 TneUnNfazuseunl 4-5 WS 1

Metropolitan Waterworks Authority



A5N1TAIUANINAINUININTDILTIAU

1. AUANINAINEHD (manual control)

2. A3UANMAINEtWHY (Actuator control)

3. AUANNAINIAN (Pneumatic control)

: & Metropolitan Waterworks Authority
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ion1sasnanssaulgunilaseaurunsas

NN DSN ml?ﬂﬁ NONSDINSIURST
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Horizontal Pressure sand filter

o
N0 UV VUIA3001
NO5ZUWANVUIA 10011

Metropolitan Waterworks Authority



- i

e N15UTs U un i e



MWA

Walerworks Business
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an1WUyvauazuuInINuAlyAuUNIWLI99NIINONNSO

ik fmdﬂuﬁmm\iﬁmmﬁumnﬂdqﬁqthummﬂmﬂﬂu

mmqtﬁmm :
1.1 ﬁqmmﬁuqﬂﬁu
1.2 1M MUD BALLS
mrunladeymna :
Qo aJ
1.1 §INONNTAY
1.2 Tﬂm?QWﬁﬂuﬂmﬂﬂwuﬂﬂﬂuLﬁnmmm LasUTUgITIAN RN Hu

1.3 Lﬂﬂﬂuﬂ?ﬂﬂﬂ?ﬂ\‘iuq

o PR Rl B o o 9 o T ' i
2. AMUAULLANAINNLATANAAAGINAUKUIDNNINTASTIULTANINNAUNA

mmmﬁﬂﬂvfm :
2.1 NITANDINTAN N E2a9
2.2 11 MUD BALILS






ANINUYVILaZUUININULA [YAUNINLID9NAINANNTO

nsunladgymn -

o & ad 2
2.1 NUNIUAUADUNITRINOINTAIATHNTTUATNITANN

2.2 TANINT619MaNH9|ATIAUE AN

3. a9nTadlugiunranrastaladuilnaaanniy over flow 2a9D9ANASNAL

&1 mqtﬁﬂmﬂ :

3.1 %ummﬁuLﬁﬂ\‘mﬂﬁa\iﬁﬂﬂiﬂiﬂqﬂﬁuﬁﬁﬂﬁqmimmmﬂLﬁu‘lﬂ

3.2 1fin MUD BALLS

nrunladom :

3.1 AINONNTAY 110






ANINUYVILaZUUININULA [YAUNINLID9NAINANNTO

o 2, o o o ©° o 1 £ AS
4. ﬂﬂﬂﬂuﬂ’]j‘ﬂNV]’]ﬂQ’]ﬁJﬁzﬂ’]ﬂﬂ\‘iﬂj‘ﬂx‘iﬂ@ﬂﬂ’]ﬂ’]dﬁ’]?ﬂﬁ‘ﬂ\‘i\lu‘ﬂuLlﬂzﬁJu'ﬂ‘Vi@
ﬂﬂﬂ"?’]ﬂﬁdﬂﬂﬂ&’ﬂﬂuﬂ’]\‘i over flow

&1 mqtﬁﬂ@'m :

4.1 %uﬂim%fuLﬁmmﬂﬁa\iﬁﬂmﬂvlﬂfqﬂﬁuwﬁqﬁqmmimmnLﬁu‘lid

4.2 1in MUD BALLS

nrunladom :

4.2 \1la manhole LL%’Q‘I%’ﬂ?'mﬁ'lmmazmﬂw?ﬂuﬁuLﬂﬂﬁq%’qq(ﬂitﬁﬁﬁﬂqﬁ
979°)) 112
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ANINUYVILaZUUININULA [YAUNINLID9NAINANNTO

2J

5. N1TNTa9Tsusiue) (short filtration cycle)

1 m@l,ﬁm"m :

5.1 fiFunngruruseslutiinraqudauniiuly
5.2 MTAASMTIHEARUEITNTE

5.3 NN7819(washing) 1dLNeNwa

5.4 #anTadtn(Nozzle) iAAN1TEAAY

nrunladom :
5.1 dlﬁﬂm@gqmmwﬁﬂﬁ@zmm wasUTu Ny

5.2 Wg] Prechlorination LasA4AATINITINHAGDTU LAY

5.3 1#NIN1TAININNTAINAIH|ATIAUEZATA 115
5.4 Wasunansasul vy
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ANINUYVILaZUUININULA [YAUNINLID9NAINANNTO

6. NTERYIRUNTIUTZAINNITEN

1 m@l,ﬁm"m :

6.1 Eﬂmmﬂmﬁlmﬁqé’wuﬂﬂLﬁuvlﬂmaﬁq%’uﬂy:luummw
6.2 NiriNutaTasnItiviaunifull (surface sweep flow)

nsunladeymna :

6.1 lAaA2ATINITIASTAILI61

6.2 Tﬁﬂmﬂmmﬁmiﬂquﬁqmmﬁuﬁuﬂ?ﬂiﬁ ST ussauRulFEirsu v

A v Anﬁbho.;‘;‘o A PRT— R
WA LN LHATNNTES LA RN LA |
6.3 1ﬂﬂ?@@ﬂllﬂaﬂﬂWUﬁaQﬂﬁ 111U
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ANINUYVILaZUUININULA [YAUNINLID9NAINANNTO

7. Air Scour ualUnNA

1 mmﬁmqﬂ :

7.1 i Nozzle Lﬁﬂmiqﬂﬁu
7.2 in Nozzle LANKN

7.3 10890 (seal) GOVED
nrunladom :

7.1 TAnianudsaiarTalauunn nozzle Nguuasld gasket Aalnfos

7.2 lnaaunn Nozzle uasld gasket vy

7.3 TﬁLﬂﬂﬂ?ﬂﬂﬂﬂﬂ'ﬂﬂﬂ?ﬂﬂﬂiﬂﬁLaﬂLL%Qﬁ"Iﬂ’]?@ﬁIﬁﬁ
119
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ANINUYVILaZUUININULA [YAUNINLID9NAINANNTO

8. NTERYIRUNTIUTZHINNITNTA
&1 m@l,ﬁm"m :

8.1 9 Nozzle 18u118 (LAlNWTITSNINNNITENATALAANBIRINIANINNIIUNRA

] o
TIHAINNITAN)

nrunladom :

8.1 Tﬁﬂm@gﬁumﬂﬁummLmsm%ﬂuﬁq nozzle NM&un18 NITIWRHUNN
a 'Y’ o o -9 il aJ -9 1
nozzle L‘]J‘LlfIJ’N"Vﬂﬁ‘lﬂx‘l‘i’l’]ﬂ?ﬂuﬂuwj"]ﬂv[qLWﬂﬁ’ﬂQﬂUV]‘j"mﬁQﬂﬁ\‘i\lﬂﬂ’mﬂ’N

\1ﬂ1ﬁ(§lﬁ“0@ﬂfl"l‘l|’] 1ITUUNSIDIALAS L

o O T T —

3N
QU
! aoJ

8.2 nauldyn nozzle
#9 nozzle AQUNAWINUY
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dUALAARINYD Nozzle LEHenie
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ANINUYVILaZUUININULA [YAUNINLID9NAINANNTO

9. N1TWauULLeY head loss WAFUIAUTIUL

1 mmﬁmqﬂ :

d ]
9.1 ANTNLTNTAINITNTAWRYU LY G

a 1 a c'
9.2 NTudnUsn Tﬂi—.lLﬂﬂ@']ﬂﬁ'm?’]im?‘ﬂﬁ’]ﬁ‘ﬂwl'l?il

nrunladgymna :

9.1 Iﬁﬂm@@mﬁqﬂﬁﬂ'ﬁuﬁ?ﬂﬁm%ﬁmmﬂﬂzﬂﬂuuuﬁmmﬂﬂﬂ@isﬁuﬁmuﬁa
ANAZNauIItAlNAnTa kY

9.2 TiimreetauruaziAnaseTy dmmuisasrngat
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ANINUYVILaZUUININULA [YAUNINLID9NAINANNTO

10. Lﬁﬂmﬁéwqﬂﬁﬂuﬁqmm

1 mmﬁmqﬂ :

10.1 Lﬁﬂ@’]ﬂﬂ?ﬂ’]mﬁﬂﬁﬁ!ﬂﬂﬁﬁj‘ﬂﬂﬂﬂﬂ’]’ﬂ’]ﬂﬁ\‘lﬂﬂﬂ&’ﬂﬂu

nsunladgymnn -

10.1 YFU1UFUUABETURE eI AL AN TU(Pre Chlorine Shock Dose)aunan
Y s 1AL A v A od ]
mmnmﬂﬂﬂsﬂﬂu@z‘luuamﬂﬁmwmmmwLmzfﬂg“lmﬂuau'lma
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N58911 AUVNTUUTEUIR 15 Mg/l




Conditions

Possible Causes

. High head loss through a filter
unit, or filter runs too short

2. High effluent turbidity

Filter bed in need of backwashing

Air binding (iavlasenagaduusinaresinsvaiinnse)

Mud balls in the filter bed (Aanssausalufeuveiansieadisanuaa)
Improper rate-of-flow controller operation «isauanateltunsasvausasinisive)
Clogged underdrains (Lﬁmmiqﬂﬁuu%nmﬁa%’uﬁﬁazaﬂﬂ%’iﬁﬂnsaa)

Improper media design: too small, or too deep taenvinavesansnsasianan)

Floc strength too strong—will not penetrate media (Whepfianuudeuse
Filter bed in need of backwashing

Rate of flow too high hsinsnsesgeninfieanuuuly)

Improper rate-of-flow controller operation «faruaanaaluntsarugusasinsive)
Disturbed filter bed (@unsesfumszanniiuluudaligraianuszain)

Mud balls in the filter bed (tAamssaudatufouvesiiansiendregnuea)

Air binding (\inWesenirgaiuusiiadesitweasdaniie)

Inappropriate media size or depth (LHINVUIALAZAINGIVDIFAIINTDINANAN)
Low media depth (caused by loss during backwash) (tumsnsasanaq)

Floc too small or too weak caused by improper chemical pretreat-

< = = a aa o 1 &
ment (WaaﬂmmﬂLﬁnmmmmzuumimmmimmwﬂwmwﬂﬁaaﬂmwunim)
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