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Abstract

ing the control and operation of sewage treatment plants, and they change continually. However, in the long

Load changes of water quantity and quality characteristics of influent are important factors affect-

view, the changes follow general rules. To study the influent laws of sewage treatment plants and explore the
methods of establishing a prediction model of water quality and influent flow, the influence of the season, weath-
er, and the type of daily on the Dadukou sewage treatment plant influent were analyzed. From this analysis, an
influent mathematical model was constructed, and the water quantity, COD, BOD,, TN, NH, -N, and TP were
evaluated using the checking coefficient 5. The correlation coefficients of simulated and measured values of the
parameters after checking were 80.6% to 85.4% for 2008 and 83.3% to 87.3% for 2009. The results of this
research provide a data basis for computer simulation of regulation strategy for wastewater treatment systems.
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Fig. 1 Distribution of water inflow in 2008 (a), 2009 (b)

and COD in 2008 (c), 2009 (d)
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Table 1 Numerical analysis of influent inflow and quality
K fE
Thi AN b L
i H A &t = H " PR
T/
i ”H] 24 497 31 535 35589 28 392 30 027
2008 (m’ +h™")
- R ERE 0.19 0.26 0.24 0.16 0.26
e THI/
5 A A1 40 012 43 232 34 363 28 363 36 524
2009 (m” -h™")
WRERE 0.14 0.10 0.18 0.19 0.21
YR/
$’]{ﬂ4 5.00 3.32 3.57 4.55 4.10
2008 (mg-L7 )
P A ZEE 0.29 0.34 0.27 0.30 0.35
7. A /
Tﬁ]ﬁfl 2.88 2.80 3.60 4.60 3.00
2009 (mg-L7")
AR AR 0.40 3.79 0.65 0.43 2.26
ST {1/
?i@ﬁl 313.6 172.3 198.3 283.6 240.7
2008 (mg-L7")
con R RE 0.34 0.44 0.29 0.44 0.46
\/ﬂ /
?Jfﬁl 163.3 151.8 221.8 257.4 198.3
2009 (mg-L7")
R RE 0.49 0.74 0.47 0.33 0.53
M- 15 /
$i’”ﬁl 102.7 33.2 88.3 80.6 108.6
2008 (mg-L7")
A5 R E 0.47 0.38 0.59 0.36  0.38
BOD, ijﬁ
NSO =V
L . 61.5 52.1 87.0 100.1 75.1
2009 (mg-L7")
AR 0.46 0.48 0.48 0.36 0.51
-/
$,]{E71 55.6 35.9 39.9 48.8 44.9
2008 (mg-L7")
™ AR 0.17 0.25 0.19 0.16 0.26
P-4 {1/
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2009 (mg-L7)
R AE 0.28 0.40 0.23 0.21 0.34
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2008 (mg-L7")
SR 0.20 0.32  0.25 0.15 0.28
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R RE 0.27 0.36 0.17 0.20 0.30
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Table 2 Comparison of annual average of water inflow and water quality on rainy day and non-rainy day
P S H ZJ( E_;/_l COD/_1 3005{ TN/ | NH,’ —l\f/ TP/ y
(m*-d™") (mg- L") (mg- L") (mg- L") (mg- L") (mg- L")
TR 34 099 229.9 229.9 43 26.7 3.88
2008 E[H PN 29 128 242.9 242.9 45.3 29.4 4.15
7/ % 117.07 94.65 94.65 94.92 90. 82 93.49
(PN 39 786 188.9 70.9 35.1 19.8 3.22
2009 EIPS 35 487 200.4 75.7 37 22.3 3.46
/% 112.11 94.26 93.66 94.86 88.79 83.06

x3 KEKRBAXREEAREHEI L
Table 3 Comparison of annual average of water inflow and water quality on weekend and working day
S S % CcoDn/ TN/ NH, -N/ TP/ BOD,/
X (m*-d™") (mg- L") (mg- L") (mg- L") (mg-L°") (mg- L")
JA xR 30 141 240.9 45.1 29.1 4.13 109.3
JEJE K 29 981 241.0 44.8 28.6 4.09 108.3
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Fig.4 Diurnal variation of water inflow and water quality
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iR KE 5, 58 o« =22.22,8=5.367,0 =
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Table 4 Numerical analysis of water quality on holiday

o coDn/ K/ TN/ TKN/ NH,' -N/ BOD,/ TP/
: (mg- L") (m*-d™") (mg- L") (mg- L") (mg- L") (mg- L") (mg- L")
A 499.9 29 543 62.9 51.2 39.8 154.7 7.11
B[R R 330. 1 24 023 47.4 41.3 36.3 121.6 5.07
N/ % 151.5 123.0 132.6 124.1 109.7 127.2 140.2
3B 2009 A SE KK RS IE R 22.22 C, 2.3.2 KEARFHER
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Fig.5 Fitted result of influent water temperature in 2009
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Table 5 Values of parameter g
o BOD/ T NH," -N/ T
R <mZJ(-il<‘) (m:(-)]i/") (mg - 15:1> (mg[-Ng") (mg‘j L") (mgl-Pi’U
2008 14 827 191.4 83.2 14.3 20.5 2.54
2009 12 899 176.2 63.5 11.9 21.0 2.40
800r PEAKCODSZIMME —— 3K CODRLIE J7 FEME LIS 8 00 A B — B0 A Be Ak, A R AR R 2
: : FREE UG e R — 2 ek B, BB 1Y ) 1k 5 04
T ATl 56 4 S th 7K ST K 451 1 0 30 5 A5 4k Rt
3 ok BR300 1K R 2 5, T A -
8 B HE ST, DR Ok, A5 400 2 SR S (B =2 ) AR T 3t
= 0of A AE—E B2 , T HOHI Kbk R MO LA — 4
RT BRZEEMESZINEEXERY
05 7 16 219 292 365 Table 7 Correlation coefficients between calibrated
I/ simulated results and measured values %
&l 6 2008 4F it /K COD S E Ko AR 48 45 1y K coD  BOD; TN  NH;-N TP
Fig.6  Simulated result of influent COD in 2008 2008 80.6 84.6 83.2 85. 1 85.4 83.8
2009 83.3 86.1 84.7 86.9 87.3 84.5
KF 80% Sy RLUF, BERIAG I 4 R IR B2 EOR, K
(3) 276 16 HE 450 750 1 L il b 3 4 oF L fHL 2 7 1 5 Ol coDmIEHE ——CODRE
2 5P 5 (LS4 o — A L _ )

THYFZ e, A, 2C(3) AT A J0 12 1 S5 o A b e ke 2
TR HE KK BK SR AR S . EXE R (3) 5IA
FENHEREZ S REIA(4) .
S(x) =nry[a +Bsin(wx + @) ] (4)
i =0 (3) B ME 5 S A 2 o #r U (3) 1Y
BB T R ERE 4 D FWEL IR A FT Y
B FH S0 B2 225 A0 S (R AR AU 3R A5 1 =45 8
HAS Y LUAE B Ry 25 2= 19 9 S8, &S fe hn 4 =10 1Y)
0 (H L3R 6 3 T K% 5 $O B B R 145 ) oK &
FEAR U B LA , A matlab 8 FH AH 56 58 %L cor-
reoef , AJ 43 i 45 H 4% A48 A B AR UL 5 08 hiy 552 0
Z IR A RH G R, IR 7 F .

®6 SHnIE
Table 6 Values of parameter 7

5 i = Jis =
2008 2009 2008 2009 2008 2009 2008 2009
k& 1.01 1.16 0.75 0.82 1.00 0.93 1.58 1.49
COD 0.96 0.92 2.08 2.02 1.17 1.06 0.69 0.75
BODs; 0.73 0.62 3.25 2.26 1.15 1.08 0.46 0.49
TP 0.98 0.94 1.63 1.71 1.14 1.29 0.74 0.83
TN 1.10 0.98 1.08 1.06 1.01 1.14 0.86 1.05
NH,-N 0.97 0.87 1.91 1.58 1.21 1.38 0.68 0.71
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Fig.7 Calibrated simulated result of influent COD in 2008
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