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A20 Biological Pool Calculator

Proess Calculation
Design Paramater calcuated value
(—) ¥ater intake -set value
serial number item symbol formula calculated value uite remake conversion chack walue
Engineering desizn scale He= OO0 m/d knovwn condition
Coefficient of total change E.= _ design sstandards
bverage daily, average hourly fl Cy= Qe/24= 291, BERREART m/h
= 0,/ 3600= 0. 081018519 m/ s
Naximum daily and hourly flow (™ Ly*E .= 428, 75 m'/h LY
= Oex/ 3600= 0.119087222  |mi/s ) 0% |
(=) Influent and Effluent ¥ater Quality | —_—
ter quality paramet| Fater intake idex (mg/L) symbol REemoval rate% remake ‘ ’Q
COD.: 400 COD.. 27.5 500 || i
BODs 120 Se 91. 66666667 0% 95% ' o o
TGS 220 Ts §5. 45454545 ‘i‘ I "‘L 2 - L ‘-‘“ LE.... S - 2% ‘4
WNH;-M 25 s 80 A—A HIFT P
TEN a5 Nye 85. 71428571
NO: -N 0 ) L 000 -
TH 35 N.. 57. 14285714 60% " 85% !' — [
TP 3 Pea Ba. Saadanoa - e
PH 679 ‘-|
ek P 280 \e
20
Tate 14 —4
water treatment 107/
— A%0 Biological pool (Anearobic/AnoxicfAerobic)
(—) Determind whether the A’0 porcass can be used
serial number item symbol formula calcalated value uite remake | |
BODs/TH (Carbon to Nitrogen Ratig = SofN.= 3. 428571429 =4
BODs/TP (Carbon to Phosphorus Rati ko= SofP.= 40 =17 B "
A% Biological pool valume }i!_ﬁ.. | ; ‘l
(Z) calculated(Sludge Loading Rate BODs, N and P were removed from the water -
Nethod) : s e —— : 4
AEKOBiculu.gical pool vulume 0= O 2000 i/ — 7 1[5 _;“_ﬁ'fi i ;:
design flow rate i’; b dy
BODs Sludge Loading N= l:gBODs/ (kgMLSS - d) g-10e o . £
Mized liquid suspension solid concentral ¥= mgMLSS/L 20007 4000me /L 15 ol
Sludze backfolw retico R= 100%backflaw
Denitrificatlion Rate U N.-N../N.= 0. 571428571 BO% T R5% Mell A/0 &!’&‘ I [,ﬂ""m : * f",: . mm)
Nixed 1liquid backfolw retic Rp= Mgl (1-Tx) = 1. 333333333 100%™ 400% R 2 AN 3K RS RE: S—2 AN, Pa———
= L =2 Tl B AN, SMGRERI. - MARSKE, H—S TR
Effective V= Q (S, - S") = 2750 m
NX
= value_m3 esidence time need to be determined
Total resi HET= V/0= 0. 392857143 d
= 24 X HRT= G, 428571420 h
The retio of Anaerobic/Anoxic/Aerobic res lzg= _
HET,= HET#1/ (1+2+8) = 0. 857142857 h
HET,= HET*2/ (1+2+8) = 1. 714285714 h
HET3= HRT*3/ (1+2+8) = 6. 857142857 h
Aaerobic zone effective volumg V= Vk1/ (1+4248) = 250 m
Anoxic zone effective volume Ve= V2 (1+4248) = 500 m
Aerobic zone effective volume Viz= VRS (1+2+48) = 2000 o’
(=) k Nitrogen and Phosphorus load
. o QN _ .
Total nitrogen load in aerchic sec key= XV, = 0, 035 kg TN/ (kglLSS - d) <70.05, Meet the requirments
: : QP _ ; :
Total phosphorus load in anaerobic 1 Ez= XV = 0, 024 kegTP/ (kgMLSS - d) <0. 06, Meet the requirments
(Pg) lation of residual sludge volume v
Total sludge yield(increase) T= keMLSS, keB0OD; 0.370. 6 SO0 L = ,_.'.| X 1 ’,../
The proportion of NLVSS in MLSS = kgLVSS, keSS 0.770.8 20005 - ,Ar‘-"
Endogenous Netabolism e at 400 ; c'f; iz,?" [ CP e P
Biomass Yield Pi=| YO (S.-S.) -kViX= g/d % 1000 AR, o
- 125. 125 kg/d _ 2 > T
: ; R | B S
InDr.ganlc Sludse ﬁileld 5: Q (T..-T.) Xfiﬂ%z’lﬂﬂﬂ— 725 keg/d E';, z_.: 2000 A1 |
Eesidual Sludgze Yield AX= FytPs= 260, 125 keg/d K Pn 4 Sﬂ"'_ﬁi
(A) Alkalinity Yerification -~ /L"_i‘P’-
MNitrigen Content in Activated Sl k= 1A 12, 4%t £ 1000 /,"‘f
Daily Nicrobial Assimilatory Nitrogen Ee N.= P, ¥ ls= keg/d For biological cell synthesis 100 [;i :'; {
= N, > 1000/Q= mg/L =
The amount of NH3-N that has been ox M= N.-N,-,= 27. 7835 meNH;-N/L 053 I S T Y al 002040608101.214 61382
Amount of denitration required Ny= NN N,= 17. 7835 mgh0:-N/L BOD — i, i f T £(kgBODkgMLSS - d) TGIPILE(R-Q)
The amount l.:uf nftrate nitrogen that needs ; Mr= Q> M/ 1000= 124, 4345 kel0,-N/d 4-7 m}_ﬁﬁﬁlﬁtﬁ SVl fl':lZFHJW)E?E & 48 SVI ‘fﬁ MLSS &?‘?ﬁﬁliﬂtiéilﬁl ﬁ‘j){.%
The oxidation of lmgNH3-N consumes all Sam= mg,/ mgNH:-N
Oxidizing NH3-N consumes total allal Saxz= Sarx A W= mgf'L
Removal of lmgBODS produces allkalil Saxa= mg,/mgBODs
Remove the total alkalinity produced Sarga= Sups X (85.,-5.) = 11 me /L
Eeduction of lmgNO3-N produces alkal Sargs= _mgz"mgNDrN
Reduction of NO3-N produces total allg SaEe= Saxs < My= 63, 487095 me/L
Residual alkalinity SuEr= Sux—Saxz+Saza+Saine= 156, 112905 mg/L > 100mg /L (CaC0it)
(73) Size calculated of AZ20 Biological reaction tank
number of reaction tank n= B
Single reaction tank capacity Va= Vin= m3
ifooile waten depth of singls meact] - n
Effective area of single reaction Se= Ve /H= 2 m
The numkber of corridors of a single push 1 ;= e
Gallery width B= m
W= B n= 18 m
Ii L= Se/V= 15, 27777778 m
- vatuc [ -
Check the width to depth ratio les= B/H= 1.8 12
Check the aspect ratio k== L/B= 6. 944444444 5710
Eeaction tank superelevation H;= _m 0.571. Om
| Total reaction tank height | - Hot,= 5.5 n
(+) Calculation of inlet and outlet pipes in reaction tank
Design flow of the main inlet pipe of the 1 Qo= B4 0. 081018519 /s
Inlet pipe welocity v= _m.f's 0.772. 0m/'s
Cross-sectlonal area of water inlet] 5= Qofv= 0. 101273148 me
_ o —
- vatuc [ - e |
2, _ -
Check pipe flow rate i i_n E 0. 2865443098 m/s 0.7 2.0mfs
Design flow of return sludge pij L= E ¥ Qg= 0.081018519 /s
Flow rate of return sludse pips = _m.f's 0.772. 0mf's
Cross-sectlonal area of return sludg 5= Qofv= 0. 101273148 me

D= = 0. 3590858097 m

o |
ta

- value n e |
Design flow of inlet hole of a single bilologig 2= (1+R) Qp/n= ma’fs Throuzh the inlet shaft
Inlet velocity Vo= m/s
Water inlet crossing area A= Qafws= 0. 135030864 me
_ Lz= A = 0. 36746546 m Suppose it’' s a square hole
- vatuc |
_ (3= { 1+R+Rz) Qp/n= 0. 162037037 m/s
Cutlet weir width Bi= BE= m

The value ensures the welr

)
I
I(-D
=

The water head above the welr

0.0027

Flow coefficient m= 0.405 + = = 0. 43753012
Weir discharge D= mB g, J2gH v 0. 41707783 /5 (),
Discharge rate of water outlet L= [ls= 0. 162037037 m'/ s
Outlet flow rate V= _m.f's
Water outlet area Ae= Qafwe= 0. 270061728 m’

= 0. 519674657 m

—
!
LE:

0

e

|

value - B
Design flow of outlet pipe Q5= Q3= 0. 162037037 /s
Flow rate of outlet pipe Va= _rn.!'s
Cross-sectlional area of outlet p] 5= Qs/vsa= 0. 2025462946 m°

0. 50782567 m

=

I
o [P
(%]

I

. value e |
Q. ” -
Check pipe flow rate 5= i_n D: 0. 322362448 m's (0. ¢ 2. 0m/'s
(M) Aeration system design and calculation
BODS decomposition rate consta = e
BODS test time t= d
Eemove BODS oxyvzen demand o= 0@, - szr = 1126, 779969 kg0z/d
1000 (1—e™ ™)
BOD oxygen equivalent in resic Dyz= 1. 42 X Py= 177. 67 75 keglz/d oynthetic cells, no oxygen
Des= De1—Dez= 948, 1024653 kglz/d
Removing NH3-N oxvzen demand Dy = 4. 60 (N.-N,) /1000= 966 kel./d
Residual sludge NH3-N oxygen s D= 4, 612, 4% XK Py= 71,3713 keglz/d synthetic cells, no oxygen
Dy ~Dyz= 804, 6287 ke(:/d
2. 86X = 356, 02567 kg0z/d
Doz 4Dy —Dye= 1487, 705495 kg0z/d
ADR/24= 61. 08772014 kg0z/h
1. 4% AOR= 2082, 787699 kglz/d
= AORgs,/24= 86. 78282079 kglz/h
1000 AOR
Remove 1lksBODE oxygen demand ADRgop= 0(S, - 5,) = 1. 952085064 kg0z/kzBOD
Water dissolved oxygen saturaf Coomm= 9, 17 me/L Eefer to Appendix XII *‘P'm*nau(m&“‘) *5-30
TC water dissolved oxygen saf Ce)= 10, 17 me/L Refer to Appendix ¥II k # B E (T)
Standard atmosphere pE= 101300 Pa X B & 0 5 10 15 20 25 30
Pressure correction factor p= 1 Local pressure is higher than
Concentration of dissolved 2= 2. mz /L HEHHRER (me/L)
Ratio of oxygen transfer rate = 0. g2 i K 14.6 12.8 11.3 10.2 9.2 8.4 7.6
Ratio of saturated dissolved p= 0. 95 s 7K 11.3 10.0 G0 8.1 7.4 6.7 6.1
Microporous aerator from the Hi= _m bocording to installation
Installation depth of Hs= H-H.= 4.9 m
Fressure at the outlet of py= pi+3800 X Hs= 148340 Pa

It is determined by device

20(1-E,) _ RFA " WOERBRATHEWE (WANE)

0. 175365344

i
s
1

Oxvzen transfer efficiency of

The percentagze of oxygzen when

the air leaves the pool o 79+ ZI(I—EA)_ - ,
# R wwE | Am T
Aerobi e diemrlved c C . By n 0, B L EARER L T/C MMmg/L) fog/ L) T/ C I (g L)
t smi14) = 5 3 S . See— S— v C— — —
erobic ta issolved oxygen em(14 ofy) 2066x10° 042 mg 0 14. 82 1 'S 8o | - T
AQORxC \ , . | '
5(20) y 4,23 2. 48 ~ :
SOR= : -0y 2138. 106259 kglz/d Converted from actual demand ¢ 13- 48 i l 1. 08
0(BpCory— C)<1.024
2 | 13. 84 ’ ? 14,17 12 10. 83
= SOR/24= 89, 0877608 kezl:/h 3 I 15. 48 8 i a e &
) 1. 4> S0R= 124, 7228651 kg0:/h . | 2 1
Je 14 g 1L 5% 14
= SOR/S0. 3E.= 1484, 796013 m'/h l ki | 10. 37
= G:/60= 24, 74660022 * i
: m/min X @ xwE | A | mex 8 W
715= G./n= 742, 3980066 ma',fmin T/C flmg/Ll) T/ MY Tan A (mm/LJ
= G15/60= 12: 37330011 m/min Fan selection reference 15 1 15 71 ) :g.', T_.; & 07
= = 3
- G epex/ B0= 34, 64524031  |n’/min '
17 D74 23 g 63 78 77
= (F epars 3000= 0. 577420672 m/s 7
[Maximm hourly capacity of a| G- Gapas/11= 1039. 357209 |n’/min * e - % 30 7.3
= (F emans S B0= 17. 32262016 o/ min Fan selection reference L9 835 25 8. 38 I
= (3 agant/ 3600= 0. 288710336 /s 20 9.17 26 8. 22
Gas supply per m3 of sewage Gep= 24X G, /0= 5. 0907259188 w/m sewage Z3m/m’ sewage
Eesistance of air supply h;= Npa It depends on the situation
Local resistance of air hs= Npa It depends on the situation
terator flooding head ha= 0.01% (H-Hy) = 0. 048 Npa lm water head is 0. 01MPa
herator resistance he= Npa Acuities were 0.004 7 0,005
surplus water head Ah= Npa 0.002 7 0.005 MPa

by thethsthe+Ah= Hpa

ke
!

= pa 2 1000= kPa Fan selection reference
Individual aerator q= o /h Data provided by the
Single aerator service area S m Data provided by the
[The number of aerators inone| - Gusas/ o= 510. 6786047 |pcs
surface area of a single = Ve/H/n= 2000 me
Single cell aerator service Fog= F./n:= . 3R48E37R me 2 0. 75m
Wind speed of the branch pipe va= m's 10715m/'s
L2 . _
dm= ™ v, - 0. 271144767 m
. vatuc [
The alr volume of the branch i Bt Tia = 0. 144355168 /s
4G o
dxz= s 0. 135572383 m
A
- vatu- |G
() Anoxic tank stirring equipment calculation
MNumber of anoxic pool groups = _group
Single anoxic pool volume Vee= Ve /re= 250 m
Fach m3 sewage mixing power rd g™ _W 2" 8w/ m®
D= Dy X Vip= 1. 25 ke Mixing equipment selection
{+) Hizxed liquid reflux equipment calculation
Feturn flow rate of the mixtwn Ug= QX Rg= 14000 '/ d
B Q./24= 583. 3333333 w'/h
The number of return pumps in ns= _set Consider a second one
D 0. o/ (nxn) - 291, 6666667 |n/n Reflov pump selection




