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Abstract

Defining “industrial permeability VMD” as the m3 permeable volume of 1000 m? membrane area at
1 day and 1 kPa cross-membrane pressure difference. The VMD is directly calculated by using the
daily water yield and cross-membrane pressure difference of 3520 days of Xi’an Siyuan A2/0-MBR
system. After excluding five anomalies, 71% to 78% of effective industrial permeability was ob-
tained. Each 25 effective industrial permeability was artificially divided into a group unit by the
membrane pool, calculating the VMD arithmetic average of the unit. A linear regressive equation
can be got through the VMD arithmetic mean and the group unit. Because it indicates that the
arithmetic mean value of VMD is more divergent from the group unit, the group unit is reduced
into the annual unit. A power equation is fitted the annual VMD arithmetic mean and the annual
unit. The industrial permeability in the following year is predicted by the previous attenuation
equation, and the industrial permeability in the following year is measured by the current decay
equation. The error ratio is defined as the relative size of the predicted and measured values. Cal-
culating the annual industrial permeability attenuation is straightforward, simple, and convenient.
The results can not only predict the membrane life, but also continuously optimize self-learning. It
also shows that the prediction period should not be less than three years, so it is best to choose
four to five years.
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1. 515

MBR i [ 75 i T30 AN 35 B 1 447 & A%O-MBR (Anaerobic-Anoxic-Aerobic Membrane Bio-Reactor) £
G ERE P R EEANR(1] (2] [3]. W T g GIE T IR — R IR B AR 4 B 15 K
IRFERCFRH AR, B & AR RS H AR 3, HAZ Ot MBR JE(FARIE) AT FEPE . 224
PR 52 BRI 2 (1) 5GTE o R i (1) TO0IU AN TRy P 4 S5 R B2 . RS gl B B0 & 2 A i
J M AT IE SR R B B 845 . AYO-MBR I RGNS —TF0h, Gt TERE I TR, EA
Bk AT IS AT BRI R A I SE AR T TR RS B S B R EK T . B IS )1E
SERGIN, B )P KR 1B T BE[4]-[10]0 IR 7K B H T P i B I A 3 e e R AN AT A i A A T
TR, BEAREHR. BT RGN R E 7 (ks . YA R A% 5EE, H
HIWA 577 F (8 (residual value)o GNRIEZG AR 2] 1, i 006 — KB BRI SSH B 5K IR SE 4 T k. T A
IS 3 i OOV s o B T () B < M1 R G T B ¥ /K AL B T BR A LR ok SR EK)~F 4T, B2 AR 1)t
SR AT I o [R]IN, JIE 5 i P AN B8 12 Wi S R R — 2 DA S A 7 a8 o A )l Dy R )
IR H AT CA LR ar TN 7%, AH X URR B G i TN D7 vk ke it B D5k S BRI . AT R SE
FAPESE D7 HAFAE — €A R, A RBE ) 2 B8 A SR 451 - UF B 6 7 i T 7 vk A R [11] [12] [13]
[14][15]0 AEAS S LATG 22 B 22 B (AR YR +4E AYO-MBR I R 884128 001, -1 —Fh 48
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2.1. AYO-MBR I T 8B R &

SRR H A AL A 7 98 2075 (PVDF) 55 2R gt R 2 k[ 16]. T 2011 4F 9 HERR T
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A%/O-MBR FAK BT 2R . AR i AT 5 /0GB I ik B A K, Gk e RS ks Al 25
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Figure 1. A%O-MBR process flow of Siyuan reclaimed water plant
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KisHHHE. B 2020 £ 1 H 8 HF 2020 4= 5 A 19 HRFE AEEEIE 121 K, Lhrigi RECN 3520
K, 9.644 4,
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SRR 2R AN R DB KRR H K © BEAFE K ER /NG R T E KRR N ——BIBRTE 1
S UG A T &R R RCEKE” o ERIRERAE T, KT R ER . B = AN
A2 VMD WA T35 1o AR IS AR K 28— 3 MBI SEbrBER &, A2 VMD 1) e R
it VMD BRI 71%~78%

Table 1. Data of three membrane tanks in phase I

= 1. E—H=M RS TR

iH 1[5 2" 3"
B REUR 3520 3520 3520
HRL VMDIK 2474 2725 2652
HETTHUA 98 109 106
TR 9.644 9.644 9.644

34. HE B RTRSESITHTE
FLEHEAT AR 1 40 S MR, B 7 B7E 25 MR VMD Iy 4, FEFRN <L TE
B = A 4 BT E T 1. BB B, AR AL RN YMD AT (.
25
mmﬁﬁ%ﬁﬁ:zgﬁ (1)

K NI x——58 i MERCTEKE,
35 ERE RS 5%IHTE

SN, B R TH SIERERE R ENAIL R, & | HEdE SR 1BbItE 98
AT, T 98 M ITC ISR KIS N (8] 2 9.644 4, FrLAN 1* M S, 98/9.644 = 10.16 47T
ST . T 2N, 109/9.644 = 11.30 MHFITTEET 1 4. XT3, 106/9.644 = 10.99 N
HBITET 14,

B UG RATTE CET BRYER 104 “HERITT , IFTREERTTEARTE.

mm@ﬁﬁﬁﬁ%ﬁﬁ:zfﬁ )

A NI E x—— NFEHR TP DN LRITTH EART . EREQ)T, o RIS
VREHAS R e AR R vMD AR SRS B E R e 80 T4 2.

Table 2. Different operation years for annual arithmetic mean value of ¥MD and number of group units of 1* membrane tank

522, "B NENTEEE ) YMD FE AR FIEMNLE B T

LIS FHARTEIE /A LIS FEHATEIE /A
1 19.071 10 6 15.573 61
2 17.279 20 7 15.421 72
3 16.278 30 8 15.056 82
4 16.058 41 9 14.574 92
5 15.731 51 9.644 14.240 98
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Figure 2. Relationship between VMD arithmetic mean
and operating years
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Figure 3. Relationship between VMD arithmetic mean
and 3 years of operation
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Figure 4. Relationship between VMD arithmetic mean
and 4 years of operation
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Figure 5. Relationship between VMD arithmetic mean
and 5 years of operation
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B EETHHEARE 5 I SIME S TNE R Z LN 0.92%.
EARC RIS 1 4 5, LG 4.5 E1) VMD, MR FEUE 4 thighe 4 FRERITIE, f x=4.5
FNRIRT . 32 3 B HARYE % 2 Bl v 5l vMD SR 518 Fe 00 7 R IR AR DS B4

Table 3. Power attenuation equation and related calculation for different operating years

3. TRIEHFHUNRBRBHIENRXITE

TR q r ERME Y% T vMD 2R —4F VMD WREL/Y%
3 19.077 —0.144 4.88 15.625 15.873 1.56
4 18.981 —0.129 4.09 15.422 15.565 0.92
5 18911 —0.121 3.54 15.225 15.354 0.84
6 18.834 —0.114 3.08

[FIAE T LAAS H T I BOAN SN T =48, NAZE £ B LA N B RS 18 .
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