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A20 Biological Pool Calculator

Calculated value net value

Bacl calibration Design criteria

1.A20 Biological Pool Calculation
Design parameter Calculated walue
(—) Yater intake set value
Fe item symbol Formula Calculated value unit remark Back calibration
Engineering desizn scale We= TOO0 o'/ d Enown condition
Coefficient of total change K.= _ Design criteria
bverage dally, average hourly flow = QDg/fd= 291, 6EEE6EAET '/ h
= 0,/ 3600= 0.081018519 m'/s
Naximum daily and hourly flow (- K= 428, 75 '/ h JH
= Olpas 2600= 0. 119097222 /s = 1
(—) Inlet and outlet water quality " —_—
Yater “p
quality |¥ater intake indez (mg/L) symbol Effluent index (mg/L) symbol Removal rate% remark -;j-l@ _— v -
parameter 7 0 i 7 SO0 7 500 7 500

COD.. 400 COD. COD.. 87.5 . + T 4
BOD; 120 Sy S, 91. 66666667 90% 054 A=A BT
TSs 220 Tss Ts 05, 45454545 5 D00

NH;-N 25 N, N, 80 r = : *
TEN 35 M {9 85, 71428571 -

NO; -N 0 - ] —'B'_
™ 35 _ N.. 57. 14285714 60% " B5% ¥ W " = VIFE
TF 3 F. P.. B OB - -~ N4
PH 670 | E——

AR 280 SalK ": &?J‘E [ ..,;

Ty 20 T L -
Tain 14 T N —— 1;
water treatment | '-":._'%li * E-;‘_‘
— A20 Biological Reaction Tank (anaerobicfanaerobic/aerobic) r‘_1
‘ arues
(—) Determine whether the AZ0 process can be used A L i B -
Fe project symbol Formula Calculated value unit remark - N E
BODE/TH (carbon nitrogen ratio) k= SpfN.= 3. 428571429 =4 % | M - .._F__
BODE/TP (carbon-phosphorus ratio) ko= SefPe= 40 =17 - WPk -
A20 biological reaction tank —+ i -— V' =
(—) volume calculation (sludge loading BODS, M and P were removed from the water 8 6 -
method) e —— —f
A2/0 biologlcal reaction tank design 0= Qs= 2000 wd 1 - |
f1ow
BODS sludge load N= kgBODs/ (kgLES - d) 0.170.2 H61l AVORERRTZHNM (B, mm)

SiRed Clulnifnif;sipuiﬁ[lf% S0:d X= meML3S /L 30007 4000me /L AR 2 #FAN: IR A PIRTERE: 5—2 KN c—HAA,
Sludge reflux ratio R= 100%reflux Tl Bl S MGRERT. 10 RARBRE, -5 ire
Denitrification rate M %= N.-N../N.= 0. 571428571 G0% T 85%

Nixture reflux ratio Fn= My/ (1-Ty) = 1. 333333333 100%™ 400%
= value 200%
Q (8,-8,)
V= NY = 2750 o
_ value 3 The residence tir.ne needs to be
determined
HET= V0= 0. 392857143 d
= 24 HRT= 9, 428571449
The ratio of ar‘{aerubic,{anuxic,’aerubic k=
reslidence tlme
HET,= HET*1/ (1+2+8) = 0. 857142857 h
HET= HET*2/ (1+2+8) = 1. 714285714 h
HET ;= HET#8/ (1+2+8) = 6. 857142857 h
Anaerobic zone effective vol V= V1l (1+2+8) = 250 o
Effective volume of anoxic zone Vg= VDS (1+2+8) = 500 o
Aerobic zone effective volume V= VRS (1+2+48) = 2000 o
(=) Check nitrogen and phosphorus load
: : : : QN, _ :
Total nitrogen load in aerobic sectlon ky= XV, = 0. 035 ke TN/ (kgML3S - d) <_0.05, MNeet the requirements

HOUAL:PROSPROTUS  Sac 1, —RacTObic - g‘ = 0. 024 keTP/ (kgllLSS - ) | =.0.08, HMeet the requirements

sectlon =

(M) Calculation of residual sludge volume "

Total sluiizf}f;iznilncrease} 7= kelL 5SS~ kzB0Ds 0.370. 6 SO0 F % -

The proportion of MLVSS in MLSS f= keMLVSS,~ kelL5S 0.7°0.8 400 ;

= 3000
Endogzenous meta_bn:lli_c coefficient (sludze o= it 5
oxidation rate) ;'Iﬂih g

Biological sludge productlion F.= Y0 (5,-5.) -k V= z/d :nZUEI g .
= 125. 125 kz/d R

Production of non-binlogical sludge P.=| @Q (T.-T.) X50%/1000= 735 kg/d ﬁ 1000

owrplus sludsze production A= FytPe= 260, 125 keg/d 100 fg <

(A1) Alkalinity check -

Witrogen content in biclogical sludse ka= At 12, 4% 0 L;.ﬁ U | L IL.D 05 ] 0 ﬂlﬂdﬂ?ﬂﬂ;ﬂhl ﬂ .21 4_ 61820

Daily ni?rn:iglertlt.remgral f;r rr.dc)rubial .= Pk = va/d Fo i dlaEhcal ceiil Syrithests BOD —7, 3 A £(kgBOD/kgMLSS - d) R t(R-Q)

sssinilation (synthesis — — B 47 BOD—HRAMST SVIMZAMER H48 SV .MLSS RSRERKIL-EZEMLE
The amount of I'-].HE’..—I'-I that has been M= MMl 07 79385 mgNHs-/L
oxidized

Amount of denitration required M= W.-HN..-N.= 17. 7835 mg0;-N/L

The amount of nitrate nitrogen that M= 0 N/ 1000= 174, 4245 kzN0s-N/d

needs to ke removed

The DdeatluzliililEES N consumes Cupis g/ malHs -

Dxidizing I‘-]HB-I‘-I. -::I.:unsumes total . Carry X Ny 198, 37419 /L
alkalinity

Femoval of 1lmgBODS produces alkalinity RN e mg /mgBODs
Eemove the total EEIleDaShmt}f produced by Surem SupX (S.-5.) = /L
Feduction szirlnfigf?ﬂ produces S g /me05-N
Eeduction Dfall‘f{f:]:l—il‘;ip:;duces total Suxe Srxs X Hy= 69, 487005 /L
Fesidual alkalinity SaEr= Sur—Sanz+HSaratSanes 156, 112905 mg/L > 100me /L (CaC0sit)
(737 Size calculation of A20 biological reaction cell
Mumber of reaction pools n= group
Single reactlion pool capacity Ve= V/in= 1375 o
4=
Effective area of a single reactiorn Sog= Ve /H= m
The number of corridors of a single push ;= pcs
Gallery width B= m
W= B ny= 15 m
L= Se/W= 15, 27777778 m
= vatuc | -
Check the width to depth ratic ky= B/H= 1.8 P
Check the aspect ratio ks= L/B= B, 944444444 E710
Eeaction tarnk superelevatlion H;= _m 0.5 1. Om
| Total reaction vank nsigne | - Hot,= 5.5 n
(+) Calculation of inlet and outlet pipes in reaction tank
Desizn fll:ut:hzfr;zitrinz;nt;nnklet pipe of Qo 0. 0. 081018510 =y
Inlet pipe velocity W= _m.fs 0.7°2 0m/s
Cross-sectlonal area of water inlet pipe 5= Dofw= 0. 101273145 e

0. 359085097 m

=
I I
= 'p'
o)
Il
=]

value . oweww
o, — -
Check pipe flow rate e L D 0. 286544398 m's 0.7 2. 0mfs
Design flow of return sludse pipe Bi= E ¥ Q= 0, 081013519 /s
Flow rate of return sludsze pipe y= _rnfs 0.7 2. 0mf's
Cross-sectional area of return sludge pipd o= Qofv= 0. 101273148 me

0. 359085097 m

=
I I
= 'p'
o)
Il
=]

value | oweoo |
Design flow of inlet hole of a single _ _ 1 .
) . . 2= (1+R) Qo/n= 0. 081018519 m/s Through the inlet shaft
biological reactlon tank
Inlet velocity R - -
Water inlet crossing area A= Qafws= 0. 135030864 me
A =
Lz= 0. 36746546 m Suppose it' 5 a square hole
= value
(3= ( 14R+En) Qo/n= 0, 162037037 /s
Cutlet welr width Bi= b=
The water head above the weir H= The wvalue ensures the welr flow
o _0.0027
Flow coefficient m= 0.405 + = = 0, 43753012
Yeir discharge Q= mBy JlgH Z 0. 41707783 m/s ==0;
Discharsge rate of water outlet [dy= 5= 0. 162037037 /s
Cutlet flow rate V3= _rnfs
Water outlet area Am= Qafwa= 0. 2700651728 me
| outletnole side fength | 1. A - 0.513674637 |n
- vatu [ ~
Design flow of outlet pipe Hs= = 0. 162037037 m/s
Flow rate of outlet pipe Ti= _mfs
Cross-sectlonal area of outlet plpe 5= sl va= 0. 202546296 s
4 8
D= : = 0. BOTEZ2ERT m
- vatu |~ I
Q< — E-
Check pipe flow rate 7= L D : 0. 322362445 m's 0.7 2. 0mfs
4
(M) Aeration system design and calculation
BODE decomposition rate constant k= d+
BODS test time t= d
Q(5,—-5,)
Eemove BODE oxyzen demand D= =y i 1126, 7799659 kg0z/d
1000 (1—e™ )
. . . _ B oynthetic cells, no oxyzZen
BOD' oxyzen equivalent in residual sludge D= 1, 49 = Py= 177. 6775 kg0z/d )
Consumpt1on
Dgz= D -D.a= 049, 1024693 ke0:/d
Femoving NH3-N oxvzen demand D= 4. 60 (M-, /1000= 0G5 kels/d
; ; B Synthetic cells, no oxyzen
Eesidual sludge NH3-N oxvzen equivalent Digz= 4, 63X 12, 4% X Py= 71,3713 kglz/d .
consumpt1on
D}]g— D}il_Dygz 894, B2ET kg':'z.fd
Diye= 2. 86 X Ng= 356, 02567 kg0z/d
AOR= Dlpa+Ds—Dhe= 1427, 705499 kg0z/d
= AOR/24= Bl. 98772914 kgl:/h
AOF, .= 1. 4 ADR= 2082, 787699 kgl:/d
= AORyps,/ 24= 26, TEEB2079 kz0:/h
1000 40OR
Femove 1kgBODS oxvezen demand L0Rzmn= 0(s S = 1. 932085064 kz0z/k=BOD
o F
AKpEEBERER (mg/L) 53
Vater dissolved oxvgen saturation at 20T Cerzm = 9, 17 mz /L Eefer to Appendix XII k % B B (0)
n K @7 ¥ K 0 5 10 15 20 25 30
T water dissolved oxvgen saturation Cenig= 10,17 mg /L Eefer to Appendixz XII
o EEER(mg/L)
Standard atmosphere pE= 101200 Pa ik K 14.6 12.8 11.3 10.2 9.1 8.4 7.6
. = Local pressure is higher than i * 11.3 10.0 9.0 8.1 7.4 6.7 6.1
Pressure correction factor p= 1
standard pressure
Concentration of dissolved oxvgen in
aerobic tank C= & me /L
Batio of oxvgen transfer rate bhetween = 0. 32
sewage and clean water )
Fatio of saturated dissolved oxyzen in B= 0. 95
gewage to clean water )
Nicroporous aerator from the bottom of Ha= becording to installation
the pool requirements
Installation depth of mlcroporous Ha= H-Ha= 49 o
aerator
Fressure at the outlet of mlcroporous P P =+5800 X Hs= 148240 P
aerator
D:-:ygen_ transfer efficlency of H,= It is determined by device ma‘l- . ifﬁﬁﬂ*#‘%ﬁﬁ[& (mmﬁ)
mlcroporous aerator performance parameters
A | mme wmE | An
The percentage of oxvgen when the alr 0. 21(1-E,) _ 0. 175365344 T/C fMmg/L) Moy L) T.!QI“ ﬂr:Tl
leaves the pool : To+211-E,) : w—— — . 1 —_— | B .
0 14. 52 11. &0 || o 11.13
ferobic tank dissolved oxygen saturation Cemi14)= CL(].;}( = 5+ O, )= 11. 54346563 mg/L - 14,23 12. 48 11 | 11, 08
i 2066100 042 . )
< 3. 8 T 14 17 18
AOR<C, o, | N I A 12 10. 83
_ =20 J 13. 48 J 1.87
S0R= “(ﬁpqﬂm 1)*x1.024 2138, 106259 kglz/d Converted from actual demand I ’ 13 10. &0
4 | 13. 13 ] 1L 59 b 10. 37
= S0R/24= 29, 087 TR08 kz0:/h
| — 1. 4% 50R= 124, 7228851 kz0z/h
(3= SOR/0. 3E:= 1424, 796013 w/h
= G./60= 24, 74660022 *imi l
: m/min xS wr | x| mex T T
T/ fimg/Ll) T/1 (g3 T/C | fmm/ L3
1= (G:/n= 742, 3980066 o/ min —_ S— o R, o 1
15 | ik 15 A | 8 19 7 207
_ 16 | b 95 22 8 83 28 | 7.92
= G5/ 60= 12, 37330011 o/ min Fan selection reference |
7 3.74 23 g 53 79 77
G amax= 1. 4% G.= 2078. 714419 — 18 3. 54 24 8. 53 10 T. $3
9 8. 35 25 8. 33 (
- G enan/ 60 34, 64524031 i /min [
21 9.17 26 & 22
= G e/ 3600= 0. 577420672 m'/s
B enan = G apan/ 11 1039. 357209 m'/min
= G emant/6B0= 17, 32262016 o/min Fan selection reference
= ( emany/ 3600= 0, 288710336 /s
Gas supply per m3 Df.sewage WHEH RS, Fep= 24X G = 5. 090728153 m/m sewage >3m/m sewage
aeratlon 1s used
Eesistance of alr supply plpeline = Npa It depends on the situation
Local resistance of alr supply plpe hs= Npa It depends on the situation
berator flooding head ha= 0.01% (H-Hy) = _ lm water head is 0. 01)MPa
berator resistance ha= Acuities were 0.004 7 0,005 NPa
Surplus water head Ah= 0.003 7 0.005 HPa
L= by thsthy HetAh= 0,059 Npa
= p= > 1000= 59 kPa Fan selection reference
Individual aerator _ Data provided by the
ventilation 4 marmfacturer
oingle aerator service area Sq= 3 Data provided by the
marmifacturer
rs= G ipend Q= 519, 6756047 pos
ourface area Df_a gingle group of F.- Vi /H/n= 2900 2
aeroblc Tones
Single cell aerator service area Foe= F./ns= 0, 38485325 e <0, 75m°
Wind speed of the branch pipe for alr _ =
drving of a single aerobic pool il |I4Gm _mfs L0 1By
\I TV
dgm= 0. 271144787 m
- 7y | OO
The air volume of the branch pipe needs _ . 3
to be supplied by both sides Genas Gamam /1 Yo L Etial o /s
4G smExl
dz= VA 0. 135572383 m
- vatu [ CUR
(h) Anoxic tank stirring equipment calculation
Mumber of anoxic pool groups = _grl:uup
single anoxlec pool volume Vas= Ve fna= 250 o
Fach m3 sewaze mixing power required D= _W 2" S/
Mizing equipment selection
" = itk = .
i Pt X Ve I &2 ke reference
(+> NHized liquid reflux equipment calculation
Return flow rate of the mdxturs Lg= X Ex= 14000 o'/ d
- 0,/24= 583. 3333333 m'/h
The number of returr.l pumps 1n each group et Consider a second one
aerobilc tank

G/ (ns¥n) = 291. BEBGART o/h Feflow pump selection reference

D=

i




