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Abstract: Anaembic digestion systan is a multi-variables, strong correlative, strong non-linear and extrane complicated
gystan  Traditional modeling methods have sme deficiencies According o the problems beforementioned, a system dy-
namics () isput foward o construct the model of anaerobic digestion systan. Thispaper introduced the theory, model-
ing procedure, and method of the systen dynamics, and validated the results by a lab-scale EGB reactor Reults show that
the model constructed by systen dynamics have many advantages, such as simplicity of model’s construction, better regp-
pearance of the infomation, easier for understanding, combination of different methods, and  on On given condition,
thismodel can give awell smulation result

Key words systan dynamics anaembic systam; table function; blocking modeling blocking multi-box model

Andrens ADM 1 , ,

[1,2] “ ”

[3.4]

[5.6] D

: 2008-11-25
863 “ " (2002AA601990)
(1981-), , , , E - mail: yanzhongl6 @126 com



4 China B iogas 2009, 27 (2)

1 ’
(
) ( ) D , ,
(8]
, D
2
9] '
’ ' , DYNAMO
1 ( .
) ( )
, D YNAMO
1(a) 4
, 1(b) 5
_dPc & Pc
t - e Kdis PC
D /C‘\ , Pc
\\;B \\\;A , ¥ ;0
) o]
(a) A (b)
ACREAE BHIBAER C.HEER D.REK ;
1 D
Pch Kas * Pe
y PQJﬂv Kdis'
[10]
, ( 2a:
Pco 5 Ka Pc, T o
Pc Pc
R e 2
Filow in Flow out Pc change
(a) AR (b) SR

[11]

(1)

; PG
) Kdis

Pg P

PC +PCB1



China B iogas 2009, 27 (2)

X0 X

Y B, B

( 2b)

[12]

St

.Y

Xl +B2X2 + kak

CHy

)

T X,
X3,

2, , X1,
Bo.B1 By

(2)

Bo.B: B
Bo.B. B

DYNAMO

[13]

S<

4.1

(LCFA)

+

RS S
Sm

SRR

+

EWETR

N

iR I

(ABMM )



6 China B iogas 2009, 27 (2)

, BRI

4.2

pH NH;

EGS ,

4.3 )

) / ;o — , ; , 8 08L, 17

: 32 ,
33d 139d

1. BEKAE

2. K

3. EGSB v/ #%
4. kO

5. M

6. At it
7. [

8. #IKH

9. HiRKE
10. JREE T

1. =HISr B 8%

(HAc,NH;,VFA , H, . )
- (CH41H2|m2)

, ADM1

,

© 1994-2009 China Academic Journal Electronic Publishing House. All rights reserved. http://www.cnki.net



China B iogas 2009, 27 (2)

6
, D 33d
83d 50d
( 6),D
, 33d 43d
47 d 73
d 1
6 —COD #ifilg g | | 8
m COD Lilig5H  waa A
1.3 A OLR VYV -
W.E ' A : ;2
g 101 < oy aabbaanst 0L m 5
S 0.74 S
o =
0.4 %
0.1
33
6
83 d , QoD
5000 , 00D 10 kg- m *d*
, 83 d
, 100 d
, 83d 103d
6.1
40
0 ™ Sk cop s s
- 7k COD HEHIA b
x s BB £
521 8
3 2
(=] k3
8 10 ; =
o ': o
) ; 0
83 93 103
miE / d
7 oD

pH )

GoD

VFA

OLR / kgCOD*m*d"!

e / d
: QoD, 83 100 d
kg m®, 100 103d 20 25kg- m ’;
12 58L- d''; 3125mg- L'
7 oD, VFA,
QoD 3%0mg- L ,
0%, pH 71 100 d
16 kg- m*?, 30%, pH
8 40
N E
YT RS g
6 —pH -k VFA 1
5 <
5 <
¥
4 =
0
383 93 103
wtiE / d
COD,VFA, pH
6.2
QoD

45



China B iogas 2009, 27 (2)

QOD:83 100d 5 6kg- m ®,100
103d 20 25kg m°;
112 58L- d*;
183 100d 3125mg- L', 100
103 d 4000mg- L°*
8 oD, VFA, pH :
307 e e 740
— itk COD W a )
. --- 7k COD g €
E < FBST a
o Q
<15 2
o) o
o 3
4
%83 93 08
Bf[a] /d
8 QoD
7 L
pH ,
7
(1)
(2)
(3) EGSB

(1]

[2]

Andrevs J E Dynanic modeling of anaerobic digestion
process, Journal of Sanitary Engineering[J]. 1969, 5
(2):95- 102

WA Task Group for mathematical modeling of anaerobic

digestion proceses Anaerbic digestion model Na 1

220

PR Ime-d?
8
o

(3125mg- L' 4000mg- L"),
, QoD

Q0O, :

100

RS R

1

}
3
ShER 1%

ARzt fld g
TPERVOrISl WV S PRI SN PR SRRV TIN t, W

IVE ST o

[ PO S rk

e .

20

83 93

[3]

[4]

[5]

(6]

[7]

(8]

(9]

[10]

[11]

[12]

[13]

0
103
mf[E] / d

(ADM1) [ G]//WA <cientific and Technical Report
Na 13 London: WA, 2002
Joo - Hwa Tay , Xiyue Zhang A fast predicting neural
fuzzy model for high - rate anaerobic wastevater treatment
systams[J]. Wat Res, 2000, 34(11): 2849 - 2860
Joo - Hwa Tay, Xiyue Zhang Stability of high - rate an-
aerobic systans performance under shocks|[ J].
Joumnal of Envirormental Engineering, 2000 (8) : 713 -
725
Costello D J, Greenfield P F, Lee PL. Dynanic modeling
of asingle - stage high - rate anaerobic rector— I model der-
ivation[ J]. Water Research, 1991, 25(7):77 - 81
CostelloD J, Greenfield P F, Lee PL. Dynanic model-
ing of asingle - stage high - rate anaerobic rector—II
model verification[ J]. W ater Research, 1991, 25(7):
859 - 871

: : [J] :
2005,23(2):15- 19

. 2002 17 - 19

M].
. M ].
1994 5- 8

(D] : :
2005 45 - 48

[J]. ,2008,29(9) : 124 - 129

[J]. ,2008,29(5) : 1325 - 1329

[D]. . 2005 18- 20



