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Simulation of four components based on BioWin software in the Orbal oxidation ditch
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Abstract: In order to simulate the organics removal and denitrification and phosphorus removal
effect of the Orbal oxidation ditch process, the Orbal oxidation ditch process is numerically simu-
lated based on the ASDM mathematical model and the BioWin simulation software. The compari-
sons between the analog values of the model and the experimental measured values show that the
simulated COD, TN, TP and ammonia nitrogen are approximately in agreement with the experi-
mental ones. Studies have shown that the BioWin software can precisely simulate the organics re-
moval and denitrification and phosphorus removal effect of the Orbal oxidation ditch process,
which can be used at the same time for forecast of water quality in the Orbal oxidation ditch and
provide the reference basis for operation and Debugging.
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Orbal oxidation ditch process flow diagram
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Fig. 2 Generalized model of the Orbal oxidation ditch
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Fig. 3 Sludge thickener and secondary clarifier in the Orbal oxidation ditch model
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Tab. 1

Water quantity and constituent in the sewage treatment plant

5K A BTSN K 5 4 o)

Kig/(m'/d)  pH  EiFEE A/ (mg/L) COD/ (mg/L) SR/ (mg/L) S/ (mg/L) A/ (mg/L)
o S Se S S 2 S S Sz S S S Sz
Ak 5717/ 1 5/ K K 7k K K Kk 7K kK K
1 89834.161 6.67 257.150 7.350  530.161 28.687 51.672 11.652 4.113  0.063  39.298 3.7780
2 90513.500 6.70 319.882  9.259  525.607 29.096 48.984 11.541 3.886 0.132  37.905 3.2330
3 88 755.032 6.61 298.609 10.000 519.548 31.216 50.328 12.500 4.130 0.154  40.717 4.7720
4 89139.400 6.69 414.333 12.762 517.000 32.240 43.370 11.126 4.276 0.141  31.000 4.2480
5 86 013.806 7.19 422.368 13.000 512.300 33.170 39.964 14.016 4.185 0.177 31.282 5.3290
6 89 338.333 7.76 482.250 13.200 608.903 38.431 57.398 15.546 4.628 0.176  54.134 9.6750
7092779.774 7.71 342.619 10.238  493.533 30.667 53.179 12.277 4.022 0.117  41.885 7.6720
8 90598.742 7.63 467.500 15.909  580.290 37.803  60.564  19.242 4.849  0.184  59.269 12.035
9 86 096.893 7.20 339.750 12.600 474.667 31.707 47.104 11.610 4.012 0.151  44.238 3.2430
10 92 788.774 7.18 350.882 10.471 418.452 28.726  46.425 11.061 3.243  0.091  45.045 1.9790
11 94 571.400 7.51 349.545 12.818  355.633 30.480 33.620  8.713 3.325 0.105 31.748 3.7770
12 83238.032 7.49 361.818 10.500 458.833 32.783 45.142 11.162 3.855 0.137 33.888 3.3340
W3R 1 B KB A K B T B (R R A B D A K B B SR 8 T A 5 3R 1 e B 28 R K R
* 2 WAENG KA 5 GG KO
Tab. 2 Typical wastewater components (Initially sewage)
45y Hpir ZHUE #E
Fbs - F& i COD 4 45 it 2 ) [ 7 COD/7 & COD] 0.160 0 LN
Fac -fii iR [ 3 COD/ g Pk f&f CODJ 0.150 0 PRINE
Fxsp -JE B 14 1 12 # B i COD L5 COD/ 38 1% # K& fig COD] 0.750 0 N
Fus -=IF F& it 15 fit [ 7 COD/7 & COD] 0.050 0 LN
Fup -k B Uk COD [% COD/ % & COD] 0.130 0 LN
Fna -4 L&A/ SHLICAE] 0.729 7 ) 4
Fnox -0k A HLA L&A/ AHLA ] 0. 060 6 ) 2
Frus - fi# =l B g S 9L IR A Crn s A/ v B A 0.010 0 £ 4
FupN - B ik COD &0 /Y & [ & /5 COD] 0.010 0 ) 4t
Fpo,- B2 [ v W R SR B/ o A 0.500 0 LN ED
FupP -3k F A 50k COD AR iy & [ 5/ 5 COD] 0.011 0 LGN E
FZbh -8 235 [7% COD/7E & COD]J 0.000 1 RINE
FZbm -l & 6% B s ) B A [ 7 COD/3E & COD] 0.000 1 BRINE
FZaob & &AL [ 32 COD/F & CODJ 0. 000 1 E NN
FZnob -W.fi% B2 5 A AL T [5 COD/F i COD] 0.000 1 LISINC
FZamob -R A& F L [ 32 COD/7E & CODJ 0. 000 1 RIAME
FZbp -5 #5 1 [ % COD/ 7 B COD] 0.000 1 NN
FZbpa -1 iR [ % COD/ 7 B COD] 0.000 1 LIS
FZbam -fii S5 B [ 72 COD/7E B COD] 0.000 1 LININ ]
FZbhm - H % # [ 5 COD/3E & COD] 0.000 1 BRINE

%3
S ESULE

Orbal ALV L2 AL 3T B2 5 8 ) = 28U

Tab. 3 Recommended values of the model and experimental

values in the Orbal oxidation ditch

S8 Y bu/d ug/d Y, ba/d up/d
WeFE(E 0.67  0.62 6.10 0.24 0.15 1. 00
SCE 0.70  0.67 4.78 0.23  0.15 0.98

T LA A BRI, S T a2 T R
53 %S THE LD,

L3 HLMP AT ESHAERFRSARR
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Tab.4 Recommended values of the stoichiometric and dynamics parameters

H R <N} AOB NOB ANAMMOX R HHE RWETH ML R i
o R B A K R 1/d 0. 900 0. 700 0. 100 3. 200 0. 950 0. 250 0. 300
B Y IE TR IE mg £ i /L 0. 700 0. 100 2.000 5. 000 0.100 10. 000 100. 000
PR AR mg/mg 3t J5i 0. 150 0. 090 0.114 0. 666 0.639 0.100 0.100

Tl TR A B2 S 2 S L N2 LR

Prits 2 BB BRI HEFE A

LHE T B B &8 2 K VB R 1 3.0 S (G 4.5 SR IR
5.2 L 3E; 6 RV R 7L 848 B
FRRE
P R
Fig. 4 Respiratory measuring device
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before and after the model calibration
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