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CFD of Water Purification System by a Collaboration of Biological Treatment
and Membrane Filtration
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A water purification system by the collaboration of the biological treatment and membrane filtration
has developed so far. This system has high applicability for the raw water having relatively high
amount of soluble materials such as iron, manganese, anmonium nitrogen, and natural organic matters,
those cannot be processed by a membrane. Also this system has advantage such as no chemical usage
and small installation area compared with conventional treatment method. In this report, for further
improvement against the energy consumption, minimization of aeration for fluidising the biological
activated carbon has been examined by way of an experiment and Computational fluid dynamics using
test equipment. The results by the CFD indicate that shape of aeration device shall be improved, and
this improvement can lead to the increment of flow velocity about 30 % at the bottom of tank so that
the aeration energy is expected to be reduced to 45 %.
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Ultraviolet (UV) Disinfection System for Drinking Water Treatment
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Recently, ultraviolet (UV) radiation system is approved for disinfection treatment of chlorine resistant
pathogenic microbes, such as cryptosporidium, for drinking water treatment. In this report, we calculate
the UV dose of UV radiation reactor using computational fluid dynamics (CFD). Furthermore, we
performed the verification test for evaluation of disinfection capability and operation stability of UV
disinfection system in the running conditions based on the CFD calculation. The results of verification
test show that the system has reliable disinfection and stable operation capability.
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Ultraviolet radiation
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Ultraviolet dose

Verification test

Computational fluid dynamics (CFD)

ES 4k 3
0ooooooooo
ESEAE T
ESE I
woow o AT

O 000
4, 0000000000 (BEQD) 0000

000000 MEEFEMREMAEDD KEKED 155
0, #HRAKED 250 AKRERERO 5100000
00, B0 O%E, AKRERMETH, 05, R0
OO0MEROFAED D, FOEO O, 199640 i E IR
BEAERT O KGE KD B0 YR 0 O 0 O %99 000

AOREOREODOOODQ,Y

OO0XRO00, BASEHED, 199640 [7KiED
0000000000000 %EERE:t) OFRe
O, AEKFED EReAmO w0 20 00 054
00 D@0 sx0, WEEHOfRE0 00000,
000000, 20054 KR R0 O 2ED %K ks
21609fisx0 00, 604500 000000000

Vol. 5 No. 2 (2009,72)

MR D DODOD DD EH 9



0%0007%®ROA/A00000¥WKWOO0OO000,
2677ER% 0 0 RO X3RO EEO OO OO O KRJO
000.%” 00, 00000 M0 77 %0 fi5/KiE
000 #FKOKERED OO/ MWERZRDOO, KD
0 O 0 fExFE0 B0 INEED 370 20,

00000® =000, EA%5EED 200740 H
OHBO kEDODOODDOODODOOOOO %K
fReF) O%E0, REO D000 %RIMRAED O

FEEOD 0000000000 (6004%)

#=O S5, 000 AHE, OO0 ik

O000000DD00%ROAEDOOMMENSDD
0000, A%, kG0 0 %D A0 §1
AXOOOODODOOZ0000,

SEAMERALEE, 00 O AED 00O M0 k0 &R
00RO, RAMRAEED , MEFRAIERYD Ba0 D
00, #EFEHOASO00D00D0%EDADOO
O, O0¥HE#ED, BHD00250~270 nm i
O%4E000000 DNAOWRINOO&EODOD
0000, DNAOMHMMERD AP0 00, %
AO RYeE, BFERE N0 00000000 KA
ooooo,

RO O, AGERFHIZE0 00 0 0 EEEERE
O#0 000 Y0 E/MEEEEOO0DDODOD
ORAMA00, 000, D0O000DO0EOOOOD
FEMENTD O O MR &0 FHME0 0 0, THEE
AED 22 EinfEsR0 0 0 0 FEFRBRE RO M50 0,
1. BIMROIFEE

WO AR EEEE D A RO TFO 0000
0 &4EED 40 RO 0RO,

-HmHERO D, KESH 000000000

fEAO OO0

EO AR F RO A0 DD O, REHRND 8

wf B0 DO 000

g (BRZ2) MR E AT 52 AT
</ A
. UV IR0 00 . .
%%/%%fi =] N * 'ﬂi&D oo ¢ %‘(%B%KIEI
[WAE@(K@&)_@@ﬁ%DD
Aol Ei=E e - BARRE . PRUEME
DOORE | oA s ‘B -00000ME | - BIARYO A%k
-0000000000 | | 5
£ O | MERBRE D0000RRE .EB000
- VR K AT i
=®O BRI E R
SPW-2 SPW-3 SPW-5 ** SPW-8 ** SPWL-8*
VUBEY N m*/d 2510 4980 8 580 14 315 30 000
000A%K A 2 3 5 8 8
M E kw 0.75 1.01 1.55 2.3 2.9
M & A
SPM-1 ** SPM-2 ** SPM-3 ** SPM-5 *
ALBHE K B m3/d 700 1325 1830 6 000
000 A% VN 1 2 3 5
HEE T kw 0.4 0.55 0.7 1.0

JLBK R - AGEBAFIFZED O 0 O FAEE

AR

kSPWL-80 0 0 SPM-50, ELEH 35

%k %k SPW-5, -80 00 SPM-1, -2, -30, BUfEAH HAGEAEf R (QUELK EHN)

HMEEEO D DODODO DD EH

Vol. 5 No. 2 (2009,72)



-WWO0o000o00, KEHHESHODD (B0
000X OfFEHDOOOO

- EHO0D0RBEODD, BAEEDMMGO0D00
-BHO000REDOD, 00000040, 000
OFmO£EODO0D0D&EODODO

- 000 Fam : 9000/s[H (O A/ HO ON/OFF
0 %8)
-000000%{k00000%E0000000,
uvoooooof@, slx0fAasE@N0ED D
0o
-UVODO00D0FEFENOZOODDOD, AHEE
NOOOoOOoOOmEOoo00000, #&EO0O0O
UvOoOoOoOoOOOo#EZE0ERO0DD

2. REBENDO OO LIVMEESF =0 574

2. 1 5E {0 /%
[FA—R¥h0 A kED 00 SPW-200 00
O #AERBRD O B HD O AR A D RS & (T
RED) O yi#Ehfi##r0 0 W HO O RED kb, JiEh

fENTO ZYPEOMERO O, OO0, REDOFHDO%

HNER RS E JWRC HifiR A EEV D 00, 00
0O, FEFERBRD O O EE (SPW-3) O R4MR
R8O, ABEOODDDOOODOOODOOOD %xt

FEHD E¥O DD 10miem® L LD MO OO0

SEHBO O,

2. 1. 1 4w
RBROOD0D0OMO 0RO, RO, LLF0 FED
FEhED O,

- BAMED O KGEKD, B0 IO, E=r6e0 2
# (O xX10°PFU/mL) OFE%00,

< SRHMVGALVERTE FRAEE (SPW-2) O BERERD ok
OO0%4VRREODODODD, AYEEI00D
RED O &0 O,
ERMAEMO DD, KBWOO00D QU000
O,

-HEBROORDOODOO,

2. 1.2 % By R T

fE#r0 O, PLHBGRIAR#ATD O 0 FLUENT6.3
(ANSYS #) O0O0DD0O, &ik0000, FE% ke
O0000fMHO, mANODD —k0WHEOO DO K
OWmADOD, D, LAFD FED EwO O, #

Wréfko, ROOODOOOO,

EFEFHED OO DD HBOED, DURMERRE, FF
EWFEDOMO, OO0 t=0000 %
EANODDDDODOORERO ORI FOMADDDO,
CEEFHED O, RO RADD, EEFERE

X L X

ROV LG [

(SPW-2)
-
\ 4 A X A
@ —
(O]

HRERE  EBRRRS QL 7K
KO #EmRBROOO
=®0O M &
SPW-2 SPW-3
« % E  (kg/m?) 998.2
Vi
FEMEAREL (kg/mes) 0.001003
wrESRM
SRES E  (kg/m?) 1550
[}
BlR & (m) 1.0X10°
i 2 (m¥d) | 2510 4600
o DO0OARE () 2 3
UVC H 77 (W) 84
(F 254 nm)
k (m¥s?) | 3.35x10*| 1.52%x10*
2a3 X -2 -3
AL e (m?/s®) | 1.00x 107 | 2.08 <10
00000RFE
(/) 139 627

00 X10°MO00WOMMEHADDDDOO, &K
Z0 0 kzv0 EEO kOO,

- AEND AHA0 000 BEEED, JEHOE000
00000kO, &kiv0MEED KO, REDO
0 O $AMERSTED kO O,

2. 2 HEODOD &R

2. 2. 1 VREMENTD 240
SPw-20000, EWRKBROOD REDO, F

%JfE33.1 (35.6~31.1) miecm* 000, JREMENO

OO0 REDO269micm*00 00, mEN#EHTD RED

O, A0 RED O O O{KOMEO rO0,

[FZEED O, $IMERSENmD St =0 0 0

0000000, %R0 B Eh=R0 0 0 Mt

WyaRBRAE 0 JEMEATO ERID0DO0®0000, O

Vol. 5 No. 2 (2009,72)

MR D DODOD DD EH 11



00000, WEMENTD O O 45 &0 360,
FEEOXNO O LSO FMO OO0, OOMHED K9
OWMOO00000, EEEO0D0000 0 A0 W
AO000%0000, 00, wErooo, AL
AE0 0D DR &0 205095 %0 AL
BkO xf0 0228 mdfem® LL EO O O, 10 mdlem? LA
FOMRODOOO0DMEODDO,

k00O, AEEITD O O KM 80 324
O, 40000%koO00,

2. 2. 2 SERFEEED SRR B0 B

SPW-3O fEfr0 000 BOO RO, OO, HEh
A0 000000 fk, RO 000 K0
000000 O, RO ~002,R0,

i BRI (s)

I10
0
®O 5 R (SPW-3)
Hir AR (s)
IlO
0
KO #EFMOODO0OK (SPW-3)
BHEO JFEEEESE (SPW-3)
i (m/s)
Iz SRR E  (SPW-3)
v X X
Sl T T @
0 Esial AL —F— Bl R
KO O0O0O00K (SPwW-3) KO SEEERBRO DO

12 MEEREOODODOODDO H® Vol. 5 No. 2 (2009,2)



mADD KD, "EDD OO BERNO HEADD
00, wAODXmOERDD D k0000,
O0%, ARFEOO0O0KODO0O0EWKRODOD,
MREEMOOD 000000000 /ROOO,
AFDEEDIODOAERDOSMAHO0000 REDO23.2
miecm* 0000, 00, HAKEDDDD SRR
RHEOODDODODO, 4AUEEED9S5 %0 AL /KO %00,
16.6 myem® L O OO, A%ED 10 mdem?® DL L0 fiE
RODOO00O/MROOO,

3. E i B

3. 1 EEREMHD b

EEFHEOFEOD, ABROODODOKOO RO,
FoKOHF/KkOO, AE/KkED4600mYdO OO0,
0000 ON/OFF #HE0 200/ H A2 EED O, F2jdEdR
O0ERKOODAMOIDOOSEHOOD,
EEEHODDOOEFMD, MiEmD D M=ED 8l
AHODOODFMOOD, 000Fmd BED,

94%000, ¥UUMKFORFOODODODODOO, O
O0FmOO0D0D, sKEHMED R LD KRR
OMFOODO, 9000FFRILL EO D OO HEMNO O,
00, 4600mY/d ALEEF0 0 O 0O 54 IBE RO O
00, EEBHAE#O77SmYem* 000000 %0,
2 900 [ %38 i 5.0 70 mdfem? 0 O O O, ON/OFF
OMEED 20 EHRED ZED 0 IMFO 000
0000, AEBEOOODODDDOMEE (OFF KO &
R/ NE D00 W0 S4000) OAFO0DOO,
ON/OFF EiE0 00 0 0 %430 00 0 O AfrO 4K
MOOOD0O0O0O0, AEEDHEDD EEHEEED 1
00000020000,

3.3 K =1

ROV O WHEMEO M0 00, FKOOO%
SMRIRETALEK D KIBED O O 3#RiE0 48D Ei

RO AKESHHER (n=3)

9 000MFf#% 0 10 mi/cm? O _E[EI0 &EHED 8O 0 O R AT
0000, HEMED BEED KRIBED HFRED RO — pe
00000000, E4ARYD BAE0, RERD K ﬁ - ; 01 B
HOooooooooo, ~ f <1 o
e ks E-254 0.004 0.003
3. 2 R R KM {QWL 0 0
B0 O R0, 2 900K 0 0, %;f oL . .
< < < =L ﬂ:
000 O SAMMEREHER Rl 3 000 %;;D I o0
S g OH [ = 3 < Y K m . _
e ED O O O 4@ A0 4508 (IE) O * g
_ _ . g R mg/L <0.001 <0.001
KOO x0O, 2 900 RGE I 0 O 2RAMRIRED ,
120 i
1
1
1
100 1
\ 1
I
1
80 L
S :
1
# 60 | !
4'1_;!3 |
& I
® I
8k 40 | I
1
—— SRS () !
1
0+ SRULEIREE (FERIE) !
1
1
0 | | | | I
0 2000 4000 6000 8000 9000 10000

ST ()

RO SROMRGREEAERE iR (GREHE) O 2RSSR (SEHIE)

Vol. 5 No. 2 (2009,72)

MR D DODOD DD EH 13



000, FkFO00000MEYOBREDDDDD0
O, 00, $AMRERD RARDD MO 00, kK
AFORFZOODDDOOLEKFO ZFEZRD 560
Fo 00, HERED O EARBHED 0 RF/ LS
wOZv0zEO0000000, UkOoOo, 00K
O $4MRALEED BED O 0 HD 00,

O O 0O

AEERO, ﬁfu%ﬁmmmm A a0 RBR S
00, JEMfEyTO 00 34k SRAN R R B RO
m%mmmmmm%ﬁmmmomm,$m@Mﬁm
FEO F%FH0 O SR/ E D EiEARO 0000,
OO0 ONOFFO#EED 200000000,
ZED D@D M0 00 000/MR0D0,
FEMENTO RO SR EO RFt0 0000,
HFAKOODODDOEADOKODA2O FEODODOS
oooo,

%D, AEMEERD FZEMOODODOD, EARET
FKERRD BRAAMIO0 2 RO00 8BS, OW 00
000000, ROO®wHHD LOODO, OO, ™
AEBRO O, O A0 K&+ RKFERFBEAR LA
BRI R R A0 £ k0 0 F8i, O
WHO00000000, ROO0OWHH0 OO0,

(&% K]
O) BEIFIESL - IRk - PAE - BB (LoKaED
O SAMRLHBEAD 35530 FUK SRAMRAELEAD ¥

£, Vol.37, No.3 (2008), p.197-201
0) EHEFE— : KEWBSHE KEDODDDDOD

000000 XKRO RO EIMERFNDEAOODD),
Vol.76, No.11 (2007), p.2-4

0) MHEEAKEHGHFEODODD -
JWRC Hiffi#a L% (KE0 0 0 )

SO\ BRI G

CHARBRREATED UK - GIRLAITBERE AKALBEEE

HANBRREATT 00 00 BB F0 00 0% **/KAHEFER HifM 000000 =

14 MEEREOODODOODODO H#® Vol. 5 No. 2 (2009,2)



DoooooobO (ooooog)

Hyperboloid Mixer, PABIOMix
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PABIO Mix is a mixer to use for mixing of the reaction tank of the sewage treatment plants mainly.
To rotate the big mixer of hyperboloid form slowly in the water tank bottom, it can secure bottom
speed by low power. Moreover, its maintenance is easy because a reduction gear is installed outside
the tank. The sales achievement in Japan became more than 200 sets as of 2008. In addition, the high
mixing performance has been proven. In this report, we introduce specifications, characteristics and
running data of PABIO Mix at the sewage treatment plants.
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Introduction of the Latest MSW Gasification and MeltingPlant
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With utilization of valuable energy in MSW, high-temperature combustion is performed in gasification
and melting process, so this process has less environmental load and a superior resource recovery ratio
and has grown up to a standard type after construction of over eighty plants in Japan, as of
December, 2008. Our company has completed eight plants including Chubu-kamikita plant in October
2000. All of our completed plants have been successful in stable operation. Especially, Sashima plant
(206 t/day) has demonstrated stable operation immediately at the beginning of its operation. And it has
achieved continuous operation of 90 days at the early stage after its completion.
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The Commercialization of "Glasslined Compact Condenser"

ITp:N=F

Masafumi Yamamoto
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Glasslined compact condenser is newly developed using multiplex circular cylinder and designed in
response to needs for compact equipment. We had verified it's pressure-resistance, thermal shock
resistance and heat-transfer characteristics. This report introduces the commercialization of glasslined
high efficiency compact condenser that improved maintainability over the conventional double jacketed
type and shell and tube type.
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WaterEye™ is a remote monitoring system using the Internet for many kinds of water treatment plants.
This system provides beneficial functions to users without preparing additional programs. The system
was introduced from WaterEye Corporation, a US Company, and was launched to Japanese market last
year. It is also being applied to various maintenance services on water treatment plants.
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E.R.C.TAKAJYO, Controlled Type of Landfill Site
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SKS established E.R.C TAKAJYO in 1999 as a subsidiary at TAKAJYO, MIYAKONOQJYO city,
MIYAZAKI pref. which operates a final landfill site for industrial and residential waste. Generally
speaking, a landfill site offers some space for waste. E.R.C. offers not only space, but also three kinds
of trust. Those are "reliable technology for water treatment”, "strong compliance™ and "long-term filling
capability”. In this paper we introduce how to proceed final landfill site with brief operating data.

Key Words :
BEOE B E DY Industrial waste
BE FE B o B Waste treatment
B OO Sy 3 Controlled type of landfill site
o U Final landfill site
BE i i Waste asbestos
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