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Table 1  Biokinetic and stoichiometry , 5000—8000mg/ L.
oeflicients and other parameters
b 1 b
k 1.50 1/d . 1 Q So , (19)
K. 0. 046 kg(BOD)/ m? o S, 2
Y 0.58 kg (M 1SS)/kg (BOD)
Kq 0.05 I/d 20% 10° 500
a 0.42 kg(0,)/ kg(BOD) 16 % 10°
K 3 N
o 0. 0002 kg(02)/ m = 12x 10°
D, 0. 0085 kg(0,)/ m? ]
8x10°
DO, 0. 0015 kg (02)/ m?
X, 6.00 ke(M 1SS)/ m? 4x10° i i
. L1111 o
4 1. 10 /kg(MLSS) o ? . TREETIER e
B 0. 042 /m? t,h
Cl 0.950 /kg(()z)
vV 2500 m3 2
. Fig.2 Hourly variation in influent
3
0 10000 m/d flow and substrate concentration
S, 0. 150 kg(BOD)/ m3
DO ,
150k g(BOD)/d( BOD  15mg/L);
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O DO Q. 1 6) (18),
(6), X)) S (18),
Jc. 2 3 DO 2.5 0.5mg/L
2 DO 25mgL
Table 2 Changes of state variables and control variables at DO=2.5mg/L
X(t), mg/ L S(t), mg/L 0, (t)m¥d DO (1), mg/ L t,d Z(t), kg/d
2103.0 9.58 283.750 2.5000 0 0
2102.7 12.79 283.750 2.5000 0. 050 6. 024
2106. 3 16. 42 283.750 2.5000 0. 100 14. 987
2113.5 20. 01 283. 750 2. 5000 0. 150 27.336
2123.8 22.96 283.750 2. 5000 0. 200 42.914
2136.2 24. 64 283.750 2.5000 0. 250 60. 766
2149.3 24. 60 283. 750 2. 5000 0. 300 79. 243
2161.6 22.78 283.750 2. 5000 0. 350 96. 446
2171.9 19. 57 283.750 2.5000 0. 400 110. 836
2178. 8 15.71 283. 750 2. 5000 0. 450 121. 686
2181.6 11.92 283.750 2. 5000 0. 500 129. 138
2180.2 8.71 283.750 2.5000 0. 550 133. 885
2175.0 6.29 283.750 2. 5000 0. 600 136. 775
2166. 8 4. 64 283.750 2.5000 0. 650 138. 534
2156.7 3. 66 283.750 2.5000 0. 700 139. 677
2145.5 3.25 283.750 2.5000 0. 750 140. 544
2134. 1 3.35 283.750 2. 5000 0. 800 141. 372
2123.3 3.96 283.750 2.5000 0. 850 142. 377
2114.0 5.15 283.750 2.5000 0. 900 143. 842
2106.9 7.01 283. 750 2. 5000 0. 950 146. 184
2103.0 9.58 283.750 2.5000 1. 000 149. 998
J(N)>=2630. 0660C /d) Jc(N)=2630. 0660C /d)
Q.,m*/d
3.0 [ 300 100 = 3000
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Fig.3 Changes of state variables and control varlables at

DO=0. 5Smg/L U ;=2491Yuan/d)
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Table 3 Operation costs J¢(yuan/d) at various DO concentrations
DO .mylL
A /kg
0.30 0.50 0. 60 0.70 0. 80 0.90 1. 00 1. 10 1. 20 1.50 2. 00 2.50
1. 10 2603 1883 1856 1843 1837 1836 1838 1843 1849 1876 1940 2022
2.10 2671 2491 2464 2451 2445 2444 2446 2450 2457 2484 2548 2630
NVACY 150kg/d , DO=0. 7—1. 2mg/ L
, Jc ) DO=0.9mg/ L Jc DO
2mg/ L “ 7 Lol DO
DO )
L , DO 1. Omg/L 2700
' 2520 A=2.1
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MULTIVARIABLE OPTIMAL CONTROL OF ACTIVATED SLUDGE
PROCESS: | . BASIC THEORY AND EFFECT OF DO ON OPERA-
TIONAL COST

Peng Yongzhen, Wang Baozhen W ang Shuying

(Department Environment and Municipal Engineering, Harbin University of Architecture and Engireering 150008)

ABSTRACT T his paperoriginally presents the results of the study on the multivariable optimal control of
activated sludge process, which takes the two most important control parameters, sludge wastage and dis-
solved oxygen(DO) as control variables, regards effluent quality as restriction factor and operation st as
performance index. The basic theory was studies. The fundament state equations and functional expression
of performance index were established firstly. The operational costs at various DO ncentrations were
calculated, under the condition of the same effluent quality. T he results indicate that the operational cost at
DO of 0. 9mg/L is the lowests which has great diversity compared with the wnventional view that DO
level should be maintained above 2mg/ L. T he assumption that the decay rate constant K is not affected
by DO is not rational either.

Keywords activated sludge process, optimal control, dissolved oxygen(DO ) concentration.



