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Name of STP:

M&E Example 8-5

Measured Parameters

mg/L %

BODo= 140.00

sBODo= 70 50.0%

Xs+Xp ???

CODo= 300.00 sbCOD = Xs +Xp =144

 sCODo=  Si +Ss = 132 44.0% " bpCOD= Xs + Xp=112

rbCODo= Ss = 80 26.7% bCOD= Ss + Xp + Xs =224 37%

bCOD/BODo= 1.6 Ss= 112

rbCOD=Ss = 80 (15%) 37%

VSS%= 0.857   

Recirculating rate at average flow  0.60 %

Chosen  MLSS = 3000 mg/lt

COD =

Ss+Si+Xp+Xs+Xi =300

Calculated Parameters

bCODo=sbCOD + rbCOD=Ss + Xs + Xp = 224 74.7% Si=20.00 Check CODo=

sCODeff= Si = sCOD - bCOD = 20 6.7% nbCOD = Xi + Si =76 332.00

biodegradab particul COD  bpCOD= Xs + Xp = 112 37.3% Xi=56.00

particulate COD  pCOD= Xs + Xp + Xi= 168 56.0% 300.00

VSS= 60.0

nonbiodegradable VSS nbVSS= 20.0

iTSS =  TSS-VSS= 10.0

Return sludge concentration, MLSS 8000.0 mg/lt

rbCOD/bCOD= 0.36

Aeration Tank

Aerobic Sludge Age (t-DS)

µn = (µm,n x NH

4Neff

 / (Kn + N) x (DO / Ko+DO) - kdn

Kinetic parameters Ko, selected 0.50 mg/L

µm,n , selected 0.75 g VSS/g VSS.d Dissolved Oxygen, selected 2.00 mg/L

µm,n,T 0.44 g VSS/g VSS.d C-NH

4

,OA= NH4Neff= 0.50 mg/L

Kn, selected 0.74 g NH

4

-N/m

2

SF = 1.475 TKNpeak/TKNaverage SRT %of BOD Load

Kn,T 0.49 g NH

4

-N/m

3

<10d 5.00%

kdn, selected 0.08 g VSS/g VSS.d 12 4.0%

kdn,T 0.06 g VSS/g VSS.d Specific growth rate for nitrifying organisms (µ,n) 0.118 > =20 3.50%

kd, selected 0.12 g VSS/g VSS.d Aerobic sludge age, (t-DS) 12.50 kg/kg*d  

kd,T 0.088 g VSS/g VSS.d Aerobic sludge age, selected

12.50

kg/kg*d  

Sludge Production = Biomass Production (Pxbio)

Px,bio=((Q x Y x (So-S)) / (1 + kd x SRTa)) + ((fd x kd x Q x Y x (So-S) x SRTa) / (1 + kd x SRTa)) + (Q x Yn x NOx / (1 + Kdn x SRTa))

Kinetic parameters

S = Ks x (1 + kd x SRT) / (SRT x (µm - kd) -1)

µm , selected = 6.0 g VSS/g VSS.d

Y, selected 0.4 g VSS/g bCOD µm,T = 3.5 g VSS/g VSS.d

fd, selected 0.15 - S = 1.01 mg/l

Yn, selected 0.12 g VSS/g NH4_N Biologic Sludge Production=

Ks, selected 20.0 g bCOD/m3  Pxbio =

1,158                        

kg VSS/d

VSS 

nbVSS = (1 - (bpCOD / pCOD))*VSS

nbVSS =

20               mg/l

Px,vss=Px,bio  + (nbVSS x Q) / 1000

Px,vss =

1,607          kg/d

TSS

Px,tss=Px,bio / 0.85 + (nbVSS x Q) + Q x (TSSo - VSSo)

Sludge production, Px,tss =

2,025   

kg/d

MLVSS/MLSS =

0.794         

Voxic

Voxic = (Px,tss + Px

PO4

) x SRTa/ MLSS

Sludge production from Phosphate Precipitation -              kg/d

Pxtotal=Total sludge production 

2,025    

kg/d

Va=V-oxic =

8,436        

m³

Va= Oxic Volume, selected =

8,436    

m³

Nitrogen to be , Nitrified =NN = NOx

NN = NOx = TKNo - (NH4Neff +org Neff)- 0.12 x Pxbio / Q

WASN= XorgNWAS= 0.12 x Pxbio / Q= 6.2              mg/l

S-NH

4

N = NN = NOx=Nitrogen to be nitrified=

28.3          

mg/l

636.1        

kg/d

Nitrogen to be Denitrified= NDN = S_NO3,D = DNcapacity

S-NO

3

,D

 = NN  -  NO3Neff = TKNo-TKNeff-WASN +(NO3No-NO3Neff)

NO

3

Neff

=

6                 mg/l

DN capacity =

NO3N to be DN=S-NO

3

,D =

22          

mg/l

501.3        

kg/d

Internal Recirculating Rate, IR

IR = NOx / NO3Neff - 1 - R =

3.12            %

  Selected IR = 3.12            %

501.3        

kgNO

3

/d

Anoxic volume

SelectedRetention time = 1.5              h

SNO3D= 0.9*(1-Y)* rbCOD/2.9 + 0.6*(Ouc-(1-Y)* rbCOD/2.9* (Vd/Vt)

Anoxic volume, required 1,404          m³ Ref:

Anoxic volume, selected 1,404          m³ Gujer, W & Kayser, R., Bemessung von Belebungsanlagen auf der Grundlage einer  CSB -Bilanz, Kor-948., 944respondenz Abwasser 1998, 45.

F/Mb 

X_COD_execess= 128.1mg/L

Xb = MLVSSbiomass = Q x SRTa / Vaerobic * Y (S

0

-S) / (1+ kd x SRTa)

X_COD_BM= 42.7mg/L

MLVSSbiomass =

Xb=

1,417          mg/l X_COD_BMi= 9.4mg/L

F/Mb = (Q x S

0

) 

/ (Vanoxic * Xb) =

F/M

b =

1.581        

gBOD/g.d X_COD_Io= 76mg/L

OUc= 151.9mg/L

Specific Nitrate Removal Rate:

SDNR at 20 

o

C (read from Fig. 8- 23 )

0.31           

gNO

3

/gMLVSS.d SNO3D= 18.0mg/L

SDNR at T 

o

C =

SDNR20*1.026^(Tmin-20)=

0.252         

gNO

3

/gMLVSS.d

Q*SNO3D=

403.5                        

kg/d Not enough VDVT

Amount of NitrateN that can be reduced = NOr

NOr =(V-

DN

) x SDNR x MLVSSbiomass

Nitrate removed =

502.1        

kgNO

3

/d

Capacity Ratio=NO3N that can be removed / No3N fed into Anoxic tank=

1.00          

> 1, OK

Aeration Tank Volume

V-aerobic 8,436                                            m³

V-anoxic 1,404                                            m³

V-total

9,840.2                                      

m³

  V-total

9,840.2                                      

m³

V-anoxic/V-total

0.143                                          

-

F/M ratio

0.107                                            kgBOD/kgMLSS/d

10.513                                          h

Total sludge age =

14.58                                          

d

Vtotal=

9,840                               

m³

VD/VT=

0.143                                          

F/M ratio =kgBOD/kgMLSS/d 0.107                                           

tR=

10.5                                  

h

SRTtotal=

14.6                                  

d

Tank quantity 2.000                                            nos.

Tank volume 4,920                                           

m

3

Water depth  6.000                                            m

Tank surface, each = 820.017                                       

Net tank width 9.300                                           

Diameter of the round parts 9.300                                           

Middle wall length 33.750                                         

Total tank length 43.050                                         

                       NO3N fed into anoxic tank = Q*(Rr+IR)*NO3Neff/1000 =
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M & E Örnek 8-5 Kıyaslaması

M& E

ATV-131 Fark % Notlar

 

V-aerobic = 8,436            m³

8,265     

m³ 171          m³ 2% Aerobik hacımlar hemen hemen aynı

V-anoxic = 1,404            m³

7,155     

m³ (5,751)      m³ -80%Anoksik hacim DN potasiyeli için büyütülüyor

t_residence= 1.5                7.6           h

V-total =

9,840.2       

m³

15,420   

m³ (5,580)      m³ -36%Toplam hacim anoksik hacim büyütüldüğü için daha fazla

        

V-anoxic/V-total =

0.143          

-

0.464     

- (0.321)      - -69%Anoksik hacim DN potasiyeli, 

DN kapasitesine eşit olacak kadar büyütülüyor

Total SRT =

14.6            

d

24.7       

d (10)           d -41%12 C da stabil çamur elde edilir.

MLSS=

3,000          

g/m3

3,000     

g/m3 0              g/m3

SRTa-M&E= 12.5

NOx=Nitrogen to be nitrified=

28.3            

mg/l

28.9       

mg/l mg/l SRTa-ATV 13.2

636.1          

kg/d

649        

kg/d kg/d Xb-ATV=   g/m3

NO3N to be DN=S-NO

3

,D =

22.3        

mg/l

22.9       

mg/l mg/l #VALUE! (g/d)/g

501.3          

kg/d

DNcap= 514.4     

kg/d kg/d

SDNR at T 

o

C =

0.252           

gNO

3

/gMLVSS.d

NOr= Amount of NO3N that can be reduced

502.1          

kg/d

DNpot= 514.8

kg/d

IR = NOx / NO3Neff - 1 - R =

3.12            

%

3.07       

NO3N fed into Vd = 501.3          

kg/d

514.4     

kg/d

Total sludge production =

2,526      

kg/d

1,843  

kg/d 682          kg/d 27%ATV-131 le hesaplanan çamur daha az

Tneffluent=

6.0               6.0         

0             
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Name of STP:

Design Method: ATV 131 - 2000

Influent  to & Effluent from AT

INPUTS 

Influent, mg/LEffluent,mg/L

Q = 22,464 m3/d BODo = 140.00 25.00 

tCmin 12 C SSo= 70.00 35.00 

tCmax 12 TKNo= 35.00 0.50 

orgN 14.0 0.00 

SVI= 126 NH4N 25.0 0.50Changed to:

Tth 2 (w/N=1-1.5h, w/DN=2-2.5h) NO3N= 0 6.00

5.99

R=  0.75 TN= 35 10.00

6.49

fobs= 0.70 TP 6 3.00

DN TYPE P P=PRE-DN,S=SIM-DN Check Reqd Dncap=  0.139OK !

Is there Chem P pptn ? NO

CHOSE Vd/Vt= 0.464

 0.2<VdVt<0.5, OK

OK !, DNpot>DNcap 

DNpot=

514.8

kg/d

SRT

NDN=Dncap=

514.4

kg/d

SF= 1 Diff= 0.34 OK

ExtraSF=

2.90

fT= 0.81

SRT,days=

24.69

 < NOT Stable

SRTstable=

25.00 =25*1.072^(12-T)

Chosen SRT, days=

24.69

 < NOT Stable

Stable if T >12.2 C

SRT Reqd C

PxT

6 32.5

ER= 4.548 Endogenous Respiration

YobsH=

0.59

YobsH= (0,75+0,6(SS/BOD)-((1-0,2)*0,17*0,75*SRT*FT)/(1+0,17*SRT*FT))

PxT= 

1,843

kg/d =Yobs*Q*BODo/1000

P_BioP= 0 kg/d =Q* 3*(0.010*BODo/1000) Biological P removed (0,01-0,015 of BOD Load)

P-FeCl3= 31 kg/d =6.8*(TPo-TPeff-XpBM-XpBioP)=6.8*(TPo-TPeff-0.01*BODo-0.01*BODo)

PxT= 

1,874

kg/d

X CALCULATION

Xr= 7,000        g/m3 =fobs*1000000/SVI*(Tth)^(1/3)

X=

3000

g/m3 =Xr*R/(1+R)

Vt 

Vt = 

15,424

m3 =PxT*SRT/(X/1000) Va= 8265.1

Selected Volume=

15,420

m3---> New SRT=

24.68

Stable if T > 12.2Vd= 7154.9

Saatci-a= 1.098 =12.8*(100*VdVt)^-0.64 :

Kayser-a= 1.197 =2.95*(100*VdVt)^-0.235

Pöpel-a= 1.364 =8.283*(100*VdVt)^-0.47

DNpot

 

OUc= 1.242 =0.56+0.15*fT*SRT/(1+0.17*fT*SRT)

OURc= 3,906 kg/d =Q*BODo/1000*OUc

DNpot= 514.8

kg/d =a*0.75*OURc*VDVT/2.9 Eqn 5-7 ATV p 28

NITROGEN BALANCE

TN_Load= 786.24 kg/d =Q*(TKNo+NO3No)/1000

WASN= 5.60 mg/L =IF(SRT>10,0.05*BODo,0.04*BODo) 

Q*WASN= 126 kg/d =Q*WASN/1000 mg/L

NN= 649 kg/d =Q*(TKNo-TKNeff-WASN)/1000 28.9

NDN=DNcap= 514.4

kg/d =NN+Q*(NO3No-NO3Neff)/1000 22.9

IR=

3.1

NO3N fed into Vd = 514.4

kg/d  Q*(Rr+IR)*NO3Neff/1000

ReqdDNcap=NND/BODo

0.164

NOT ENOUGH C !

ReqDNpot =

0.149

= a*(0,75*OVc/2,9)*(Vdn/Vt)

TNeff

NO3Neff= 5.99 mg/L kg NO3N/d= 134 kg/d

TNeff=

6.49

<10 OK !  

STP_8000


