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Introduction of an Improved ""Open Siphon Filter”
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Yutaka Ishimaru

The open siphon filter is a self-balancing type automatic filter developed by Shiko Pantec Co.
It has been used by many water supply authorities for its advantages such as high filtering
efficiency and simple maintenance. Recently, it has been improved by replacing the inverted
U-shaped siphon with a double siphon consisting of an inner cylinder and an outer cylinder
for compact construction and better appearance. This paper describes the improved open
siphon fiiter delivered to the Hanshin Water Supply Authority.
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A Raw water conduit (J§i/K%&) 4 Drainage trough (HE/K F5 7) 14 Filtrated water (JFg7K)
B Filtration area (Ji%y) Surface wash system (FpEsEE) 15 Drain water (/K
C Filterated water conduit (Hi1ikd) 6 Filter sand (Jif» 16 Raw water (JEH/K)
D Backwash water storage tank GUGE/KETHY 7 Gravel CGEEHDFD
E Drain water conduit (J&7KiE) 8 Underdrain system (47K31E) 18 Vacuum pump (EZ¢:K > 7°)
F  Washing water drain conduit (HE/KUE) 9 Drainage siphon (3&/KY% A 7 4 ) 19 Freezer type air dryer ((EHAIRIEER)
10 Filtration siphon (Ji@4 4 7 4+ ) 20 After cooler (7 7 Z— 2 ~5)
1 Drain gate (JE/AKF » 1) 11 Flow rate damper (ffig#ffiz# > /¢—) 21 Air storage tank (Zess i i)
2 Inflow distribution valve (I /KFp) 12 Backwash siphon G¥EEY 41 7 4 >) 22 Air compressor (Z25EHERS)
3 Surface wash valve (F#E90) 13 Surface wash pump (FEE+F> 7%
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Fig. 1 Schematic drawing of “‘Open Siphon Filter”
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Table 1 Specification of Test Equipment

Item Specifications i Quantity
Siphon @ Inner cylinder : 202 dia. (200A VU) | 1
Outer cylinder : 298 dia. (300A VU)
Siphon @ Inner cylinder : 298 dia. (300A VU) ;
Outer cylinder : 442 dia. (450A VU) ;
Flow rate damper @) Plate type (200 dia. & 300 dia.) | 1 each
!
Flow rate damper (2 Porous type (Large) 24-40 dia. ‘ 1
Flow rate damper &) Porous type (Small) 104-20 dia. 1
Backwash water storage tank Steel ?yllnder :. 2800 diax 3600 H 1
Effective capacity : 12.3m3 .
155 ¢/min. x 450 mmHg 5 R 2 MK
Vacuum pump 1 Photo. 2 Porous type dumper of test
0.2kW .
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J& 2 BRI B 0D L B R sRE IR SR B o

Ve TR TR > B> BE O 5 b DR e BEF A
*%,

2) WEKEDREA,

BIKY A 7 5 VI LD RBHITEKITIEOM A ANAHTAE
TV, BB U COAEE R RE 0 2k & A7, JE K
DVRTE UTRBBIC /e » T BTEEFFRRIC Y D Bz Hiv b,
1. 3. 2 EBEETOEALE
1) BFHEIC A bR - HE AT RHSK D,

BUMACHIL L -FBEITH Y, BRKkECLEEINT
HEEOCFREE, WMEEELKD,

2) eEEREN,

FiREmoM ST EEc42me &<, B ni s,
1. 3. 3 HEEFEEHE COBAS
1) HEEKELHBHCEZ BN D,

HUIKEFRE 2 R L T» % 2 b Bk B Hfie <,
WEK B IE U 7= 1 Bk o0 HER IR B DO ZE LI b6 U 7o 38R
MITZ %,

2) P My LT %,

FHMELERLERAENDTL TE, thoiic B8y 52 7
W FoTi—, WIS - THLIBERER”AHH LIF
WHEREEE X Ty 7R LB,

3) FEKEDEENN o\,

VR b IFEKRIZE b B e\ o b RS Lt
o
2. HMBOSFOOHEE

OSFRHEBARCHZTHA 7 » YEaFETLIZ LI
L VEER AR LEREE LY 232 P, Frmasrs
HEBRHCTDHLE VS BEAALTWSEM, KERDFE
BT B L9472 YELRARE Y, FRTHEEY A
7 x Y EOME LR, WMBbKIEREO LB BT 57
W, FEBOTFA v E TELLI AW N5, Fil
A 120 m2 2\~ 5 KBRS 72 B EHBEY £ 7 + 2B D
AR 1000 mm g ez, EERD L 5 ICHUSREI
TS B 1.5 mor < B4 45 2 LT/ b,

CTCZDH A7 x YEOGEEHUST S 2EECTS
LIZX 5T, FHHEXOER AL S OCREIT DS E L A
Too LU B, WIEY A 7+ VLMK BEA2 TG+ 5
BB % 12 sb T DRI O B e B VN HERERERR
DEEIMDB AL 5 P72 P EEML, T — 2l
HTEE LT,
3 40,5 FFRIOBE
3.1 B8
2EEBEREDYV A 7+ YIZEAMELIN TV D25, Fidit
DY A 7+ EE UTHULISH LSS, RiCRT
HE# IR T 3 L8NS - o

1) HEWBEY A 7 + Y EOISEIO IO RER

2) ESIEHEREOREIR

3) BENBRHEZER O 2T, KRN OER
3.2 FRMEE

TATHEEOEEAE 1 R T,
3.3 FAMERDER

1) B Ly A 7+ SRR S DI Ch D KA D
Ry =Ty TN KRR\,

2) WEHEBEEE & UL, ML v oi-DnE i
LA AR T D, BE 2 ICHILAIL v — D FRERIREE
N
4. EEERAOER

Pk AZEE ck, B s, e, e
i, BB KAKERAKEZHH L T2, ko KEE
B 2 CHkEE &+ HAE 321900 m3 WE L, —A%
KikEA 1280900m3 13X H 5 MHBHEL B =
o Tnb, ZOWIREEDO—BRE LT, HEAIFEERN
EREEKNE Y R 7 8 BBAATEH LBk o g3
EHEDTND, ZDCYkEZ OB KFER D IE Eih R E
(F1HITH) oM AR T (19934E7 A) Lice ZOIFE
BT, BRLGEBE A 7 o SRR L R TR E )
KFEH GEFEGRE 2> 7 H468) CHD, HIBMOSF T
bbb, (FB2HED)

%

26 W 7y 2 EH

Vol. 38 No. 1 (1994/8)



1 voydig
uad() poacsduy

welq / BRI pues LI} [9VEID \ Walsss
O melp EOCu:meOU / ENHU‘GUCD
z 814 i . \ :
MBSOl ‘ — = ¢/ i ! Bannni 1 ) i i
BWe I , WMWL UM T By
- LI %55{355195195' ==y I [l ] b b I I | L
S ke allaE npss ! \
S B Ml / b E .
; L |T | , . .\ UEIRRSS & .
; / 1 + / usexn 0png

2.A[BA UTBI(]

adid wopjuy

uoydrs uonenyiy
uoydis ysemyoey

Sol s3EUmI] .
i wa uoydis mojjuy

JN[BA UIRI(]

0c¢ 8¢

/ uoydis mopjug

WISIEAS SBM 2DBLING

! 00¢ 01
T TTTTTTTLL T T T T T T s i 1e1p 19)EM Sulse
adid mopu 1IPUOd J3jEn By i TMPUO) UiLIp 1 H_W._ 1gseAy
S U%J, niE= F E F = =
= = —
[ & #

dund
wnnoey

2
T

LI

108s1dwod
sy W

a4

T

TR

|

007 %1

000 £1

g

L" S 000S "

27

2 G5 AN A A/ S E

Vol. 38 No. 1 (1994/3)



4. 1 Eafaft#
4. 1. 1 Hitee
BB M 5 WHKIRE S I 31 5 Ao 3

PRt ERIER T,
H R wolw o
% | AT R | KO
| B KK \ 365 000 m3/d
?{ﬁmg T R 273 000 m3/d |
‘ . I B E X 3 FEOSF
| B N B 217 000 m3/d Photo. 3 Improved Open Siphon Filter
AR E R Bl 201
"o® ® O 120 m2/#l
LB LEKERDL/4 | 0y
1$ﬁ%‘ N - :
BOK RO g 150 m/d
R T Mom/d | |
o S ? _
BP0 # K 1.6m 1 |
no#® 7 R F—Rwr—e W—’H; Kk ER BE 4 FEx
- o T o o T ‘ - Photo. 4 Filtration area
Ik B 0.15m3/min*m? |
,,,,,, — —— . I — ‘ — —
KEDEE | K IE 0.15~0.20 MPa 15~20 mH,0
1= i) } 4~6 min ;
—_— e S i S S
K KP +12m80cm \ ‘
HWL KP+12m00cm
LWL KP+10m10cm
[ |
=3 b3 KP-+ 9m60cm
P OE KP-+ 9m10cm
| HIER | 71100 m3
K B|  0.6~0.7m3minme | B R 5 FIUTA 7 xR
S S o o Photo. 5 Improved Backwash siphon
B | K IE 0.3 MPa max 2.9 mH20)|
l 152 f 3 4~6 min

(1mH2;0=0.009 806 65 MPa)
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Backwashing time  {min]

B Z 600 mm
Hahte 0.640.02 mm
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: 800 mm x 400 mm, S U S304 U
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Fig. 3 Relation between damper opening
ratio and backwashing rate
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