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Table 1: Computing equation for evaluation index
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Table 2: Computing equation for physical value
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Table 3: Specification of CO, emission coefficients
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Table 4: Computational model for transmembrane pressure difference

B5 HAE AES
o #ICs
B A R T 31
Rugzro) 7| dv; (32)
A DL - (Cy*Tu + C,*E260 + C,*Mn + C,+Al) *exp(-C,*PAC) *exp(-Cytemp)+] 3
Wi yyy | dv,
EI%ZK%; G = (Co"Tu + C;+E260 + Cy-Mn + Cq+AD-exp(~Cyo* PAC)"] (33)
WYLy | dV,
EI;E%Z);{%;& S = ~CuVerQ, *(1.0 + Cpprtemp)* (PAC + Cp)*(1.0 = Cyycycle) (34)

V. MIFLNAEE AR R T 7oV 7 i oy HRARLD, Tu B EELEE], E260 : SRIMRIEEE(-], Mn: <o B 8 B [mg - L1, Al: T AVI=0 AR EE [mg - L-1],
PAC : BESERIE AR mg - L], temp: /KIR[C], J: A@FEHRIm-s1], V,: LS A7 7 VU 7 RAHEREL-), Q,: W dEHE Blms s,
cycle: HiERFf[min], P:BEE[Pa), u : KOKEMELREK[Pass], Cp~C,q: HR%K
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Fig. 4: Measured values for calibration



10

BREERI 5 & ONERE I A MHNRKICIANT 2R 3 2 L — 5 OR%E

16
140-

=120 EHE
100
14 80 :
s . 1
& % i
40 i
20k
0 3 3 3
Run-1 Run-2 Run-3 Run—4 R%HR%H
0.15
N
2 0.10
=

/

Run-3 Run—4 R%ﬂ R%H
Fig. 5: Transmembrane differential pressure
and values of Vr, Vir(ust after backwash)

0 i —

Run-1 Run-2

Lleoto, RSB OB O FEHEIX 76.4
kPa THY, ZOYHJFRFET 6.7 %IF 245, &t
B L SERE O S EA B Z G R 58, RERR
$1%0.91 &L BliF72fE% 1572, Run-1 £ Run-2 TiX
RAWET 77V 7 O FREE Vie DIEIXIZIX 0 TH
A28, Run-3 7°5 Run-6 Tldfk~ (28N,
MOR[T7 77V T R FRRE Ve & _ERI D55 R L7
272, 2O Vie OFEOHAINAEZETE DR ) 728
MM RKEEBLTCWDEEZD,

FERIS, WPEE AT O S E2FH R L6 %
Fig. 6 \ZRT, ZOHEITHOWTY, FHREILHE
HMEZ BAF R X, VRS 6.7 kPa &72
ST, RRELT-HM OB T O YT 79.4
kPa ThHY, ZOFHJFRFET 8.4 %ITH Y5, &t
B EREOMBEAFE T 5L, RERUT
0.86 L7277,

PLEDISIZ, BIFEORETEZ BAFICHREE T
HIEZEE TRIET VEMEF CXIz, LI, 20
TNV ERFRIANTERIEY 7 Ny = 7 % VT — A
ABT 4% T hi LTz,

16 i i

140-
=2 w=mE | ‘
% 100- *
H 80
ﬁﬂﬁ 60 ‘

40 [

| R
20+
0 i i i i
Run-1 Run-2 Run-3 Run—4 R%HR%H
Fig. 6: Transmembrane differential pressure
(ust before backwash)

4 r—RRABT &M
= AAA T A DGAELELT, BB FKKE %

52 1-556 O fci 7o B iR A 2 R R Uz, 3R
B E G RV EREE AR, (i )EASH
e BB AT, (i) At &5 F70 iR
b, (WAt 25 deiE i Ao 4 FEFEEL
Too BEVESRMRIE, UKW 10 &, K E260:
0.1, /K : 15 C, 3 & P 52 6 I 722 1+ : 150
kPa, #HIE4E 55 kPa &L, &K+ DEA
L, ZFOEBEBEAEL 2L —H (X TRD
Teo T —AAZT A N EMEE Table 6 1274~
7
BRESAEIL, BITALFR DO BEEANE AR LA
Mo 2 HEELU, BEEAFEARIZEALAL, T
FRAE 5 mg- L3S O8N L IRME 60 mg L™ 145%7,

| I fE% 0.1 mg- L 1&LT-, ABEERIC VT,
TRREZA 20 min, E[RfiEA 120 min &L, % Z1i&
% 1 min EL72, ZO5MET, FHBHEZE( ) ~(iv)
DA e/ NTR D EREE AN AR L AT F ] DA
WRLTRDIZ, WTFNOTr—2, BT
95 %, WK EIL 60 m3-d1ELiz, 7Ivi LT
X 30 0, FFOUIVEZRERIX 1 A7 B70
100 FpEliz, A R e PR flE b D5
HafE e THI0HELTEH 272, T2 X AmE
172320 min OLAEOAEFEH:3.16 m-d1, i
Ve 50 2, 30 min O¥AITAEITEE :3.05
m-dl, WPERERE] 73 BhELTz,

Table 6: Calculation condition

B

-1 - 2 10| 2 4
(] 5 0] 30| 40| 50 (60

SRAMR
e | -[0.01f 0.03]0.05] 0.1 0.15/ 0.2]0.25/ 0.3| -
E260[-]

KR N I
[C] 5| 7.5] 10 [12.5| 15 | 17.5] 20

5. T—RARBTAEREER

51 AEDOFE

Fig. 7%, JFUKEE N B2 5556 0O f i 7
MG OFHEERTHD, FHEFEIZICLY, Fid
IREER S RN RIR D LN D, WD JF K
WEEIZB W T, BEEANTE AR (v ) A e 5
TR AN FFEIE L T2 503 b o &b @K,
W) RS i & F\ EdiRa A, (i )IRAS
Hua G e BRBE A M, (1 )RS HE S FRVEREA
i DNE SR ST, FTo, fed 70 B A E AR
KB DB TEALZ T2, KBS 10
EOLAEOENENOFIIEFEOEE Fig.8(a)
BLOMIIRT,

Fig.8 (a)® COz JEH = ICBAL T, W oo
—ZTHEARIFOG D% HDTEY,



ok TEICA] % 13 %

52 - 340 (2008)

11

= 60
~ 50} i
S a0t ,
# 20t g
@ 10japa—a—a—a—+ 2 F
B 0 : : : : : : ‘ ‘ ‘
50
40+ I
EEII ZONﬂ\ L
10}
)
K0 : : : ‘ : —
0 20 40 60 0 0.1 0.3 04 0 5 10 15 20 25
B (] SRR SRS #  EEE260(-] 7KiR[C]
(a) JRAKBEDKE (b) JRIKERSMHRTG EEE260 D (o) KIRDFEE
a (1)BREATR/MEMERHRL) 2 (1i)EB2A M/ MEER #R L)
o (i) IREATR/IMUIESZ B E ) = (v)EEa A M/ MBS Te)

Fig. 7: Relationship between raw water quality and optimum operational condition
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Development of Membrane Filtration Process Simulator for

Reduction of Environmental Load and Operational Cost

Koji Kageyama, Takeshi Takemoto, Hideyuki Tadokoro
Hitachi, Ltd.

Abstract

This paper presents the application of simulation technique for membrane filtration
processes with the pretreatment coagulation, aiming at the reduction of environmental
load and operational cost.

Specifically, the model for transmembrane pressure was proposed and it was cali-
brated well with the measured values. Also mathematical model was developed to cal-
culate environmental load and operational cost, based on the predicted values of
transmembrane pressure. Case-study calculations were carried out that illustrate the
relationship between raw water qualities and the optimum operational conditions, such
as coagulant dosage and filtration time.
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