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M odel study on flow pattern of industrial suspended
anaerobic reactor
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Abstract A seriesof flow pattern experinen tswere conducted w ith canbmnation of the operatbn ofhigh ef
ficiency ndustrial anaerob ic suspensn bed reactor ( 275 mg) Durng the experments the volm etric bad ng
was at thew ide scope of 10~ 40 kg COD /(m’* d). The study w ith m athem atcal smu lation tracermodel show s
that using the canbinatbnalmodel to describe flow pattems of industrial anaewbic reactor is suitable the result
is superpr to the cascademodel and he diffisonmodel Through studyng the operation and the flw pattern of
he ndustrial anaerob ic reactor the suspended anaerob ic reactor parameters such as the reactor bad ng superf+
cial vebcity gas bad ng were discussed w ith the m pact of short circuif dead zone, expansion rate Same defn+
tve conclusions were made though the study and can gwe guide to the suspended anaerobic reactor desen,
structural op tm ization and device deve bpment

Key words suspended bed reactor flow pattern model study, RTD; trace experi ent
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Fi. 2 Combmnationalmodelof ndustrial
1 (275m") anaerob ic suspensbn bed reacor
Fig 1 Schematic d agran of ndustrial anaerdb ic
suspension bed reactor (275m”)
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Table1 Operaton process of industrial anaerobic suspension bed reactor

A B C D E
(d) 1~ 44 45~ 197 198 ~ 226 259~ 272 273~ 364
COD(mg/L) 4055 4 300 5143 4270 5530
(m? /h) 15~ 82 80 80~ 96 33~ 86 8
OLR( kg COD /(m** d)) 8~ 25 30 1( ) 20.2( ) 10~ 34 38 3( )
cOD (% ) 84 1 88 3 89. 6 89 7 €. 1
(v 21~67 6 7~ 19 19 13.2~ 15 3 153
M atlab6 5 RTD , ,
, RungeKutta D /ul s 0. 19~ 0.267
2.5~ 3.3
2 s
,
s 5 s
, 6 , 2 3
3 ;
2
Tabk 2 Simulation results of industrial anaerobic
sipension bed reactor und er different cond itions
Vi (m*) Vy(m?) V,(m?) Vy(m*) F(m*/h)  Fy(m®/h)  Fy (m®/h) F(m? /h)
1 125. 1 82 5 215 4.9 33 12 6 Q 90 20
2 134. 4 825 215 36. 7 61 15 4 Q 90 31
3 151. 5 825 215 19.5 80 22 0 Q5 32
4 117. 4 82 5 215 3.6 84 350 a7 49
5 122 4 825 215 8.6 96 48 5 12 (&
6 118 2 82 5 215 5.8 87 43 2 Q9 55
s 2.1
, COD
, : COD
) , coD
2 )
R , R 00]))
Vi ¥, ) )
3 COD
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Fig 3 RID smubtbn results of ndustrial anaewbic suspensin bed reactor
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Tabk 3 Canmbinatibnalm odel sin uhtion results of trace

experin ent and reactor operaton param eters

COD HRT ' Va
(kg/(m*+ d))  (m/b)  (m/h) (B (%) (%) (h) D ful N (%)
1 9 3.0 L7 82 222 23. 8 6.9 Q0 228 28 16. 7
2 15 4.6 31 45 254 16. 7 39 Q 195 32 13. 3
3 20 5. 4 40 34 289 19. 6 3.2 Q0 189 33 7.1
4 30 6.3 45 33 302 26. 3 26 Q0 235 28 19. 5
5 35 6. 8 50 29 332 29. 6 24 Q 238 28 17. 7
6 40 85 45 32 36 9 30. 4 2.6 Q0 267 25 19. 2
EGSB .
UASB , [‘”
6~ 19t )
: 3
20 kg COD /(m’ * d), 5.4 ( 1), ,
m /h, 4 30 kg COD /(m’* d), (A) ( 1)
6.3 m /h, 16. P , ,
, , 3 (2
10 t 4 2.4
20 ¢
19. %% ,
2.3 ,
10 kg COD / , 20
(m’* d) . 23.8%, kg COD /(m’* d) 30 kg COD /(m’* d)
15 20 kg COD/(m’+ d) 10 t 20 t
16. %  19. 6% , \ 50m’,
; . 10%
, 2. % ~36.%
, 200 ~ 30%
30~ 40 kg COD /(m’* d) ,
30% , : ,
3 : 20 kg COD /

(m’+ d)

40kg COD /(m’*+ d)

COD



726

8%,

(D

(2)

25%

275m’

20~ 30 kg COD /(m’ = d)

[1]

[2]

[3]

[4

—

[ 6

a)

[7]

2000 ~ 300 ,

, 2007, 43(2): 58~ 62
Levenspiel O. ChemicalReactbn Engineering New Yoik
John W iky and Sons 1972 578
[

]. : , 2005
Heertgs P. M., Van derMeer R. R Dynamics of liqui
flow n an upfbw reactor used ©r anaewb i treaiment of
wastev ater  Botechnol Bioeng, 1978 20 1577~ 1594
Heertps P. M., Kuiyenhoven . ] Fluid flov pattem n
upfbw reactors branaewbic treatm ent of beet sugar factory
wastevater Bibtechnol Bioeng, 1982 24 443~ 459
Nicolella C., van LoosdrechtM. C. M., Van derLansR.
G. J M., Heijnen J. J Hydrodynamic characterstics and
gas- liquid m ass transfer n a b ofiln airlift suspension reae-

tor Bbtechnol Bioeng, 1998a 60 627~ 635

, 1995 15(2): 170~ 177



