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375 349515

Primary Activated Secondary e .
Influent Clarifier | Sludge Tank Clarifier LEfluent -

B e
Fg: influent flow rate.
F : overflow rate in

primary clarifier,
F i Sludge flow rate at

bottom of primar “le line § e :

clarifier. Y | Sludge recycle line, Fee mwcaow‘zmwrwzm line
Ag: Cross area of primary Recycle ratio = 0.3 in this paper.

clarifier.
AA: C . £ TSS. N .
BB;: OM”M. Mm Mmm. Parameters' definitions in activated sludge tank:
CC: Conc. of m@om. Qi: hydraulic retention time in the ith CSTR.
Dbz Conc. of diszolved BODg. xwu Decay coefficient of activated sludge.
2Z2: Total BODg.

@ll

-0

¢ Dissolve rate of SBODj5,
Saturation constant.

= ROX
=0

TR A i R 9 A [

-~ d factor between DBODg and VSS,

Specific growth rate in the ith CSTR.
Maximum value of specific ygrowth rate.
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27 over =CC over + DD over (mg./¢) @)
Fs=XFo ( AA i» ) /50000 (=’ hr ) (3)
F =Fo—Fs (m*/ hr)4)
Hep: r ooo
or oo
Rs = |o o r o |=remove vector
ooo 1
r = (1—X) F/F

X (Thereoux and Betz {WHEEREEN)
— 0.78872 +2.0%10-5 * ( F/As ) — 3.96%107° x (F/As )* +
1.8 %10 3« (F 7As )®
HABTERERE— QB ETIES (mixing) ZE » KBE_Fis  #ERESIR
FEEEHRWCSTR, EECSTR WEHAKXR !

AA; AA F /Vi AAin
BB: BB : ) BB in
-d—(:- CC: =05 CC: + O CCia | (mg/¢)
DD DD 0 DD .
Z7: ZZ; o - ZZin

Hebg,, B—HtE#E Dilution matrix Chr=' ) o
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BARE (HEFENERMARE—) @

A 1 Cpi-kys)
Ao LA, A+ BR (mes) ©
dt Qi Yrss
BB 1 N
d =—(BB: _;,-Bi )+ (pi-ks ) BB (mg,/ ¢ ) (7)
dt Q:
dCC: 1
=—(CCi_.,-C: )— K’ CC; (mg ¢ ) (8)
dt Q:
dDD: 1 i
=—(DD:_,-D: ) -2 BBi4k/ CC: (mg,/¢) O
dt Q: Yg
ZZ; 1 i
d =—~(ZZ.-_1-Zi)—'u——- BB (mg ¢ ) a0
dt Q; Yg
. o DD 5 = Vi
R e e T, L YT TFiFe

EREFE—ECSTRAENESEFEERE > IRARIchRN > » HEEBAKXMT :

dDO: 1 g
=—(DOi_,-DOi )—( +1.42 kq ) DO

dt Q; Y,
+ (Ck,a): (H*P—DO;: ) (mg,/ ¢ ) an

(kya):=(k,a)o+ ko Fo: =HBEHEEFEE (hr~' ) 1©
H==F%8> ("2, an ) o

P =Y5%.p9 partial pressure , ( atm ) o

Ko =HH&ERH > (m*) =1 o

Fo: =228 &E > (w’ hr ) o

Ckia) o =JFEFME THBEEBERE o

R U e 1 B AR AR

Ho

AR EERZREAKynch HiFI Talmage — Fitch FHyi il BIRE ~ &bk
FERRIEETR 0 o KIRE=ZFIR » WS HBRTE BN T AR R TSR
i .

Fr=C(U:+Q.) 13
Her: Wi =total solidx flux, (kg hrm*) o
C =%REE> (mg ¢ ) o
Q. = basin bulk Velocity, (m, ~hr ) o
U. =solid settling Velocity, (m, hr ) o
TR F ZRRIERE 1B > Q. R EESB R MER recycle ratio 534 » MU, @Al
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AApc=(24.3—1.04T)GHE 19
b AArc =HFEAFTSSHBEE > (mg /2 ) °
G: =¥ABHKEENBRTEE > (k€ hr.m') o
T =xK&E> (C)
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Arc = G EEEERE > (m') o
Fu
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F— BREAPEHEBHMIREE

A.
PROCESS VOLUME ¥° SURFACE AREA M2
PRIMARY CLARIFIER 314 100
ACTIVATED SLUDGE TANK 600 -
SECONDARY CLARIFIER 300 100
B.
PARAMETER SYMBOL VALUE
MAXIMUM SPECIFIC GROWTH RATE u 0.2 hr-1
GROWTH RATE SATURATION CONSTANT  Kg 200 mg/1 DBODs
DBODg/VSS YIELD COEFFICIENT Yq 0.35 mg VSS/mg DBODg
TSS/VSS RATIO Yrss 0.7 mg VSS/mg TSS
SBODg SPECIFIC SOL. RATE K 0.2 hr!
VSS DECAY RATE Ky 0.005 hr™!
OXYGEN MASS TRANSFER COEFF. (Kqa) o 0.0
Ko 0.2 (1000 ££3 air)”
DO SATURATION CONCENTRATION HX P 9.87 mg/1

[

L 5 R B A A

Case A :

B3 K KA 24/ R R E R B 2% ( Fo = 2.0 MGD, TSSo, =300
mg / £, BODo = 250 ppm ) ,HEMEBRERMBE AR o EES5A &> AR—RLE
HEETSS EAFEENIEHE  KEAROHARE) THALHMN BOD sBR R I FH
BRI o 7 5B b KBAROME—FFRRANEELHE » THBODs ZEWEE
30 ppm LI o i 5 B fAIMLS ST L€ 2300 ppm#1 1800 ppm iR » ZEE
s G R EHTE RS NP E o B 5 C dh o AR AHRHTSS RET
462 7270 ppmF190 ppm 2] » M BODs AYERI T ##7E 4 ppmM8 ppm Z[H o THE 5 d
TR S TS SRS EE R ER SRR hN ML EBREEES 2.4 m
= s B — Gk R R A TE R R EEHREERZE 0.75 m ®ERTHM
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B FROARBIFHSHESERNTEERRE  UEREERBIREER -

Case B : 4

BiCase A UK MR > (BRENAKKBES 8 NEEHRU/NRFEREEI.0MGD,
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B % AR EEEREEN

GF=AA1Q0XFLOWAS/ARFCx1.0E-3
AA10KG=AA10%1.0E-3
IF(QUO.GT.QU)THEN
QU=QU0
END IF
FCEFF=FLOWAS-QU
QRT=QU/ARFC
MAXCON=F3(QRT)
MINFLU=F2(QRT>
MFLUX=F1({MAXCON)
IF(TT.EQ.Q. THEN
J=2
END IF
IF(TT.GT.O0.)THEN
J=LEVEL
END IF
IF(C(J)y-AA10) 1101,1102,1102
J=J+1
30 TO 1103
LEVEL=J-1
J=LEVEL
WRITE(%,30)LEVEL
FORMAT(3X, 'LEVEL=",I5)
Ji=Jd+1
AX=MAXCONx*1.E+3
IF (C(J)-AX) 1501,1501,1500
LEVEL=J-1
J=J-1
GO TO 1550
CONTINUE
WRITE(x,30)LEVEL
IF(QU-QU0) 1801,1601,8001
IF(C(LEVEL)-6.) 1600, 1601,1601
J=LEVEL-1
C(LEVEL)=C(J)
CLEVEL=C(LEVEL)
LEVEL=LEVEL+1
CONTINUE
WRITE(*,S0)LEVEL
DELX=VSL/ARFC/NSEG
TOP=VFC/ARFC
ICSLU=(UP+LOW)/2.
BOTTOM=DELX
MINFLU=F2(QRT)
IF(TT.EQ.0.)GO TO 388
ICC20=MINFLU/QRT*1.E+3
CMAX=F3(QRT)
MFLUX=F1(CMAX)
LEV1=LEVEL-1
C(LEV1)=CLEVEL
IF (LEVEL-UP) 1300,1300,1301
IF(QU-QU0)1302,1302,1301
QU=QUO+DELQU
WASTE=DELQU
CONTINUE
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IF (LOW-LEVEL) 1303,1303,1204
1303 IF(QU0O-QU>1305,1304,1304
1305 QU=QUO
WASTE=0.
1304 CONTINUE
QRT=QU/ARFC
AX=F3(QRT)*x1.E+3
MINFLU=F2(QRT)
FCEFF=FLOWAS-QU
J=LEVEL
GUO=GF-OFCON*GFx*x1 . 0E-3%FCEFF/ARFC
CX=C{J)*1.E-3
GUIA=F1(CX)+QU*C(J)/ARFCx1 .E-3
Jil=J+1
IF (C(J11)-AX) 1104,1105,1105
1104 GUI=AMAX1(GUIA,GUO)
GO TO 1108
1105 GUI=AHIN1(GUO,MINFLU)
11086 DELG=GF-GUI
C WRITE(*,888)
IF(LEVEL-1) 1107,1107,1108
1107 IF (DELG) 1108,1108,1110

1110 IF (C(1)-AX) 1108,1112,1112
1112 AASFC=DELG*ARFC/(FCEFFx1.0E-3)
GO TO 1115

1108 AASFC=0OFCON*CF
1115 DC(J)=(DELG~-FCEFF/ARFC*XAASFC*1.0E-3)/DELX*1.E+3

C WRITE(*,882)DC(J)
838 FORMAT(5X, "NOT 0OKK')
J=LEVEL+1

DO 1118 K=J,18

CY=C(K)*1.E-3

GUIA=QRT*C(K)*1.E-3+F1(CY)

IF (K-18) 1150,1150,1141
1150 K1=K+1

IF (C{K1)-AX) 1141,1140,1140

1140 IF (C(K)-AX) 1152,1141,1141
1182 GUIT=AMIN1(GUIA,MINFLU)
GO TO 1153

1141 GUII=GUIA
1183 CORTINUE
DC(K)=(GUI-GUII)/DELX*1.E+3
o WRITE(*,882)DC(K),GUIA
982 FORMAT(3X, 'DC(K)=",E15.8, 'GUIA=",E15.8)
11186 CONTINUE
CZ=C(18)*1.E-3
DC(20)=(QU/ARFC*1.E-3%(C(18)-C(20))+F1(CZ))/DELX*1.E+3
K=LEVEL-1
IF (K) 1118,1118,1118
1118 DC(R)=(FCEFF/ARFC*1.0E-3%(AASFC-C(K)))/DELX*1.E+3
K=LEVEL-2
1117 I¥ (K) 1118,1118,1120
1120 K1=K+1
DC(K)=(FCEFF/ARFC*1.0E-3%x(C(K1)-C(K)))/DELX*1.E+3
K=K-1
GO TO 1117
1118 CONTINUE
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HH=0.01

DO 1000 IJ=1,20
C(IJ)=C(IJ)+DC(IJ)*HH
FUNCTION F1(XX)
F1=6.%xXX*EXP(-1.%XX*0.4)
RETURN

END

FUNCTION F2(XX)
F2:(—1,861958E—2+1.152124845E+1*XX—1.62902252E+1*XX*XX
+l.968462194E+1*XX*XX*XX—1.17339385418E+1*XX*XX*XX*XX
+2. 641072 1206%XX*XXK XK XXRKK)*1. /3.

RETURN

END

FUNCTION F3(XXD
F3:l.4488844E+1—5‘789582341E+1*XX+1.3208897E+2*XX*XX
—1.4171029E+2*XX*XX*XX+7.041800124E+1*XX*XX*XX*XX
-1.3084433BE+ LxXXx KXk XX*XXK XX

RETURN

END
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