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Table 1 Steady state performance of the
pipeline type digester treating U5 o= 4.30d-1
butcher wastewater

HERAER ()
Digester units
;ﬂwﬁmﬁi
Influent
(effluent) | 4203 1978 1489 1078 756 625

‘Concentration
"(mgCOD/L) |

¢ 1 4 3 4 5

ki

I Rl 0.18 0,19 0,18 0.18 0.19

HEHARERE

Influent
(effluent)
I [Concentration
¢mgCOD/L)

7K 77 3 B B [
HRT (day)

HRT: Hydraulic Retention Time
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Fig.3 Kinetic analysis of anaerobic digestion
of butcher wastewaler with the pipeline
type digeler
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Table 2 Effect of various Pe values on C/C,
T Pe . ] ’ r . 1 1‘
. C/C 1.0 ‘ 2.0 3.0 | 4.0 5,0 ‘ 6.0 7.0 8.0 | 8.0 |10.0
ks } ,:\«_,._‘____V,,____‘__ I N , o b
4,20 0,508 | 0.498 | 0.487 | 0.479 | 0,473 | 0.466 L 0,465 | 0,480 [o.dss! 0.456
1.56 Toras |00 | omas | o7es |o7az |0 o741 | 0.740 | 0.739] 0,736
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Table 3 Comparison between measured and calculated values with process model

at various Pe values

HLHER &Rl A Caleulated values with model(mgCOD/Ly

Digester Measured

units ‘gc’;gjg‘;gpu.oi Pe2.0

Pes.0|Ped.o [Pes.0|Pes.o Per.0 |Pes.0|Pes.o|Pein.

0 4203 4203 4203 4203 I 4203 4203 4203 4203 4203 4203 ‘ 4203
1 1978 2135 | 2093 2047 ‘ 2013 1988 1959 1948 1935 1925 1917
(7.97* (5.8) (3.5) . 1.7) (0.5) (-1,0% (~1.6) (-2,1) (-2.M{(-3.8)
2 1499 1597 1568 1527 | 1499 1475 1451 1441 1432 . 1423 1411
(6.5) ‘. (4.6 1.,s (0,02 (-1,8) {(—-3.2) (-3.9) (—4.5)] (-5.1)|(—-5.9)
3 1078 1195 i 1174 1139 1117 1096 1075 1069 1059 1051 1038
(10.9)5 (8.9) (5.7 (3.8} | (1.1 (~0.3) (-0.8) (-1.8) (-2.80(-3.7>
4 758 £493 879 850 832 813 797 791 784 777 764
(IS.O)i (16,00 | (12.4) | (10.1) | (7,5) | (5.4> (4.8) | (3.7 | (2.8) (4,1}
5 825 668 659 634 | 626 ;, 603 591 BRY 580 | BT4 562
; (16.9)! (5.4) .1 (—0,8) (—3.5) (~5,4) (—=6.1) (~7,2) (—-8,1)(-10.0)
 ¥HEE | ; .
Averge error 10,0%| 8.14% 5.0% : 3.24% | 2,96% | 3.06% 3.4% | 3.9% 4,2% -} 4.8%
{percent) ! i

{ Y ERHEHEE Error (percest)

F4 WEAREHGBRSERHBEY

Table 4 Parameters used in process model

ik 2 Z¥HEHE
Model paramefers Parameters values
Li ¢(J=1-5) 500mm
ki (=01 4,2 1/d
ki (J=2—5) 1.56 1/d
Pej (f=1—5) 5.0
Ui* (j=1—5 | 106mm/h
ti* (j=1—5 0.2d

* UGt R A R K A
Uj. t; changes with different experimental
conditions

R R

FOLEI-—ASKIRE Sy 2131mg/L
COD B 5% /K BRE Wb Br i 2|
FCEEE, FHITHBRE, RSEEHIK
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Table 5 Verification results for process model
HAEMEE ¢ |

Digester units |

EIE
Measured values 2131 972 613 496 364 315
(mgCOD/Ay

1 2 3 4 5

EAE
Calculated values| 2131 976 705 509 367 265
(mg COD/L')
B

Error (percent)

— 0,4 15,0 2,6.0,8-15.9
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222 £ # T

% 3

HRMTF,
lngff-:kjri Qan
A
Cii——%jREHM B A Kk E
(mgCOD/L)
Ci —FjREB LS H Kk E
(mgCOD/1,)
k; ERREHLS A 2B H
(1/d)

t; 7K 7% B (D
PRRGEAFHME ST IRAEL R LR
#6,

% 6 PFRABINESERMES

Table 8 Comparison between measured and
calculated values with PFR model
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S | e 1 oz 3 4 5
Digester units

ERE
Measured
values

(mgCOD/L)

2131 972 613 496 364 315

A
Calculated

values
(mgCOD/L>
B
Error —
(percent)

2131 882 626 444 315 223
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A STUDY ON PROCESS MODEL OF ANAEROBIC
DIGESTION FOR THE PIPELINE TYPE
ANAEROBIC DIGESTER

Fan Shi Xu Xiangyang Feng Xiaoshan

( Department of Environmental Science, Zhejiang Agricultural University, Hangzhou?

The pipeline type anaerobic digester that is constituted with some pipe
units is a recent advanced anaerobic treatment process,

Dispersion model, which is used to describe the process of anaerobic
digestion in the pipeline type digester, is proposed in this paper, The model
is based on analysing fluid pattern in the pipeline system and substrate utili-
zation kinetics, Some parameters of the model are evalutated by using data
obtained from the laboratory experiments,The model simulation results show,
dispersion model (preccess model) can be used to predict chemical oxygen
demand (COD) concentration in each digester effluent or influent and calcu-
lated values (COD) with teh model agree with measured values {COD), the

average error is about 7,0%,

Key Words

Anaerobic digestion; pipeline type anaerobic digester; kinetics; process
model; dispersion model; chemical oxygen demand (COD)

© PERFRHBEMFARAATIKSGwEET http://journals. im. ac. cn



