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1. wUULs9lUNG29 (Gravity Filter)

- |piA09ns099 (Slow Sand Filter)

- \piAaanadlin (Rapid Sand Filter)

- AaaN209d 1N F LS P TR (Self Back Washing)
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Filter Medium

Type of Filter

Medium Design Criteria

Fine sand

Slow sand filter 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 -0.75m

dual or coal-
sand-garnet

trimedia

S.G.>2.63

oarse sand High — rate filters 10 — 30 m/hr (filtration rate) :Effective size : 0.8 — 2.0 mm.
Uniformity coefficient: 1.4 — 2.0
Depth: 0.8-2.0m
S.G.>2.63

Multimedia High rate filters 10 — 25 m/h (filtration rate) Sand

coal sand Effective size : 0.8 — 2.0 mm.

Uniformity coefficient: 1.4 - 1.7
Depth: 0.3 m

Anthracite coal

Effective size : 0.9 - 1.4 mm.

Uniformity coefficient: 1.4 - 1.7

Depth: 0.45m
S.G.>15t01.6
Garnet

Effective size : 0.25-0.3 mm.
Uniformity coefficient: 1.2 -1.5
Depth : 0.0075 m
S.G.>4.0-41




A13799 1 LEASNITLLNLENLTX NN B8 INIBIANNE RTINTNTDILATULIAVBININENTBILN(FiD)

Filter Medium Type of Filter Medium Design Criteria

Granular  activated carbonRemovaIoforganlcContammant&Effchve size : 0.5-1.0 mm.
(GAC) 7.5 —15 m/hr (filtration rate) Uniformity coefficient : 1.5 -2.5
Contact time : 15— 30 min Depth:1.8-3.6 m
S.G.>1.35-1.37

Proprietary type media Variety of types, including greenDepends on the purpose

sand and synthetic media

ﬁ]’ﬁ"Nﬁ 2 LAAY Head Loss ﬁﬁNﬂ?tLﬂV]“ﬂﬂ\mW?ﬂﬁ‘ﬂﬂlﬂ"h‘]j

Pressure Drop : Head Loss
Filtration Type
(Bar) (m. of water)

Pressure Filtration 0.2-0.34 21-35

Gravity Filtration 0.18-0.24 1.8-25

Self - Backwash Filters (Gravity Filter) | 0.12-0.15 | 1.2-15

ranular activated carbon 0.21-0.34 2.1-35




Filter layer after rehabilitation

No. 22 Filter layer

Thickness
Anthracite 0.8~1.2mm 50
Sand 0.6~1.4mm 570
Gravel 2.0~3.6mm 50
Gravel 3.5~6.0mm 100
Gravel 6.0~13.0mm 150
Gravel 13.0~45.0mm ' 150

Under drain
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- 1W1e8NaNNaInTes (Filter Tank)

Turbidity <5NTU
pH 7.5+1
Aladiiu 15 TCU

- srezNAINNTAUITLLTINTen InanFazssazina N1 siAussuLLsENn 24 — 48
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A 5 densesdnuuudlafienldiun1snsesilszunn Rapid Sand Filter. Degremont (1991)
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AN 6 dangeunLuLTansansUantasa(Vertical sand filter) e 1971n19n329132107 Pressure

Sand Filter.usi@unsnilszena ldiun1snsesilsyinn Rapid Sand Filter 161
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Pressure Sand Filter.usiaunsatszene ldiUN19n9091l521m Rapid Sand Filter 161



AN 8 fangeetnLuLANNAUER TR (Self Back Washing)

6. Design Criteria
6.1 Syed R Qasim, Edward M. Motley & Guang Zhu (2000)
Filtration

Hydraulic application rate

- Slow Sand Filter = 10

- Rapid sand Filter = 120 - 240

- High-rate Filter = 240 - 600
Media Design

Single Media

- Depth = 50 - 150

- Uniformity coefficient = 1.2-1.7

- Effective size = 0.5-1.5

Dual Media

Sand Layer

m’/m°.d

m3/m2.d

m3/m2.d

cm.

mm.

10



- Depth =
- Uniformity coefficient =
- Effective size =
Anthracite Layer

- Depth =
- Uniformity coefficient =

- Effective size =

6.2 Degremont. Water Treatment Handbook (1990)
Hydraulic application rate
- Rapid sand Filter =

- High-rate Filter =

20-40 cm.
1.2-17
0.45-0.65 mm.

30-60 cm.
1.3-1.8

0.7 -2 mm.

5-20 m/hr
25-90 m/hr

6.3 Culp&Wesner. Handbook of Public Water System (1986)

Hydraulic application rate
- Slow Sand Filter =
- Rapid sand Filter =

- High-rate Filter =

6.4 EPB. A Guide to Waterworks Design (2002)
Hydraulic application rate
- Slow Sand Filter =

- Rapid sand Filter =

0.12-0.32 m/hr
2.44 - 488 m/hr
7.32-36.6 m/hr

0.04-0.42 m/hr
5-12.5 m/hr

11



12

7. S1EAZLAUANINTDINS LN ALAUNST LA (Sand or Anthracite Filter Tank)

—

D> o AW

10

1.
12.
13.
14.
15.
16.
17.
18.
19.

AU

. TUA

_ARTIN1TIuA
. AMIIN1INTBIUN

dg/ dIQ :’/ 1 o/
. NUNRATUNIR9A D09

- AIAEUNIAUENANY

GRRHEN

[

an

. NFLATUNAR

AN AaaLRaNe 1

. TRATBINTIARBLAANNLLEN
TUAUAIANTNIDY
FUNRTE19NTDY

TrULYIA

NouazINal ke
NBUAZINAIRNNAL

I AL
LLUNNINIBINEIUFN
NIFATLANNITNINIY

gunsadilszney

o

1 9
saj/ = = o =

NIINFELANLUIFNVTA LI LD UUIREIARUNTH
LETHWAN

anunArluAssiadalug

LR/ Tug

REe NP

GIATEZE

Aaaum(tlsneuia-ving)

[ a A = a [~3

WIANWHEY 1178 ARUNTALETNWAN
sand blast SA 2.5 NIERAIUAN

o ada

Afualiuua=danand

Afuatinuas@inaey

NIevTaLeUN M 1A 0.8 — 2.0 NAALNAT
anT

PVC § il

PVC ¢ iia uaz2 - Ball Valve ¢ i

PVC ¢ 113 uaz3 - Ball Valve ¢ i

18 PVC 1912984

2 Nozzle

PILANANEIAL

T84N52AN 1 7

Ball valve szunei@n# 116 ¢ i 1 10

Man Hole #1115uldnsnavzanaunsi lmuazyin

ANINAZDIALI




References:
1. Wadna anslnsasia. 2001, @Na1sNsEnaLsH Training course Yokohama Training
Program. Japan. 16 p.
2. Culp & Wesner. 1986. Hand Book of Public Water Systems. New York United States of
America. 1113p.
3. Degremont. 1991. Water Treatment Handbook, France. 1459 p.
4. Environmental Protection Branch. 2002. A Guide to Waterworks Design, Regina SK.
47p.
5. Susumu Kawamura. 2000. Integrated Design and Operation of Water Treatment
Facilities second edition, New York United States of America. 691p.
6. Syed R. Qasim,Edward M. Motley, and Guang Zhu. 2000. Water Works Engineering

Planning,Design & Operation, United States of America. 844p.

13



