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SBR process engineering design Calculator
B
REed : Item data
1 External condition
1.1 |Desien scale Q nr/d R0000
1. 2 |Diurnal wvariation coetticient K4 1. 17
1.3 |Coefficient of total change ET 1. 38
1.4 |Influent BODA I me/L 150
1.5 |Water inlet CODCr G nme/L 330
1.6 |Water inlet &b 5] e/ L 2l
1.7 |Water inlet TN Nj e/ L 35
1.8 |Effluent BODS Lch ne'L 2l
1.9 |Effluent CODCr Cch ne/'L 100
1. 10[Effluent 53 Sch me/L 20
1. 11|Effluent TH Nch me/L 15
II'1. 12| Dezi1gn minimum water temperature T [ 100
1. 13(Sludze index SVI ml/s 150
rE aelected parameter
rE.l Cyvocle length Tc h F The time of a complete cycle
2. 2 Feriod number N a3 4 Mazimum number of running cycles per day for a pool
rE. 3 |Eeaction time IF h q Eeter=z only to the time of the reaction stage of the reaction pool
rg_4 Settling time Te h { Fefers on{[:.r to the time of the sedimentation stage of the zedimentation tank i(al=zo
i the reaction tank)
2.5 |Decanting time Tor h { Fefers Dn:!.j.f to the duration of the decanting stage of the zedimentation tank (al=o
i the reaction tank)
2.6 |Pool depth I - . The.difference'between the highest water level and the lowest water lewel of the
i designed settling tank. - ' .
2 7 |eafe altitude o ™ 0.7 E;e:int zludge from being carried out of the weir to the height of the zludze
2.8 |Depth of protective layer Hy Im 0. 25 The depth of the weir to prevent scum from being brought out
3 Calculated =sludge wvolume
4.1 [Design water capacity Q4 nr/d RE500 Qi=EKi(Q)
3.2 |herobic mud age B cx d 3. 0 Ben=34F 11037 Hd: BODs<1200ke/d F=1.8: BODs =6000ks/d F=145)
8'cr=0CN/(1-2. 9N4/(0.73L,*0Ve")
3.3 Age test wvalue of reactive mud B cr d 11.9 T B 1 Nd=Nj-0.05(Lj-Lch)-NcH
OVe=0.56+0.15-1.072""10.678,.,+0.17-1.072"")
3.3 |Reaction mud age A s d 11.9 OVe=0.56+0.15-1.072" P (1/e'er+0.17-1.0727 1
2.4 |dnoxic mud age B cp d 3. 8 BcD=BcrF-B0eN
3.5 |Total sludgze age H d 17. 8 B8c=0cF - Tc/TF
d. 6 |dludge vield coefficient Y kg S55/kg BOD:s 1. 137 Y=E[:ﬂ-:"5‘|'ﬂ.'55jﬂ'lj-ﬂ-3*ﬂ-1?*ﬂ-?5ﬂ¢F1-ﬂ?2T_13 .a"{lm-l?ECFI.ﬂ?ET'IS); =LA K=0.0-005
3.7 |Total sludge wvolume of the reaction tank ST kg 154191 ST=0Qa0 Y (Li-Len)' 1000
d Calculate the capacity of the reaction pool
4.1 |Given maximum dailly maximuam flow rate (Jn nt'h 2880
4. 2 |Actual zettling time T’z h 1. 83 T's=T=z+Tch-1/6
4.3 |Reaction pool capacity v nt 51104 V=STSVI{ He-Hp+[(He- Hp  +62400QuHT s /(STSVI N4 1(1300Ts)
f Other parameters
5.1 |Anoxic response period TD h 1.3 To=Tz/ {1+ H cx/ B cp)
f. 2 |derobic reaction period To h 2.7 To=Tz—Tx
b.3 |Intermittent water intake decantation depth AH m 1. 69 AH=240n - H(N - V)
Depth of continuouz water intake decantation 4 H Im 1. 41 A H=240m-HA(IN- VY 1-Tc/ Ten)
.4 |5]1ludgze concentration at high water level NWT g/'L 4. 01 NwT=51V
0.0 |3ludge concentration at low water level NwL gL 4. 5h NwL=8T - H(V - HL)
f.6 |3ludge load Fw |keBOD keML3S-d [0, 085 Fw=Li/[ B cY(Li-Leh)] - Tc/TF
f. 7 |Hydraulic retention time t h 21.0 t=24N(d
satizty az much as possible zimultaneouslsy
(1) n#2
£ o select the number of ipnina]i{se :i].Tanthhe intermittent water n Lieces 6 {2 n=laTe
(3) n=lkaTo' T
(4) n=l3Tc'Te
A. 9 |Volume per pond Vi nT ghaZ Vi=Vin
h. 10|Area of =zingle pond Fi nr 1706 Fi=Vi'H
F. 11|Water storage capacity of a single pond A nt 2880 AV:=V: - AH/H
. lZ|Caleculated mainimum water level HL m 4. 31 Hi=H-&H
F.13|Calculate the minimum mud lewvel Hs Im 2. 6d H:=H-Hp- A H-Hs
b. 14|W1dth of =ingle pool B m 16,9 Partition scheme by zquare pool B=(Fi/n)/?
f. 15|51ngle pool length L m 101. & I=F'B
b, la|hctual total area of square pool As nr 10239 Fartition area 1z not considered
. 1T7|&ctual total wolume of the square pool (= nt H9385 Fartition area 1= not considered
0. 18|Fool elevation H; T 0. o Hi=0.6~0.8m
. 19| Total depth of the pool H; T h. B H=H+H1
5. 20|Inlet flow of a single pool Qs nt/h 1440 Q=AVi/(TF/2)
. 21 |The nmumber of decanters in a =single pool 12 provided nt pCs ]
A, 22|51ingle decanter flow rate Qb nt/'h 2880 Qe==24Vi/(nk - Tch)
5.23|The sutter iz hicher than the pool He o [ o0 I:Eilﬂ-lezi'itz;nijnz'fzsznzhe sutter bottom elevation 1s determined according to the
f. 24 |Drain depth when decanting & T 0. a0 BEazed on the =slope of the drainage ditch and the amount of decantation
Hrex=H-Ho- & (When the bottom of the ditch is lower than the bottom of the
. 25| Maximum head Hzax T 3. 20
pool -Hem=H+H- © )
5. 26 |Minimam head Hz:x T 1.5 Hrin=Hzaz— &H
b, 27|Decanter selection Mod HLEZ&580—-1. 6—-1. 7,/5—800FC ([HLEGGES9-1. 0-1. 6/4. 5—400PA
& Biological selector and reflux According to the combination of reaction tank and sedimentation tank
.1 |The proportion of the wolume of the reaction pool F % 21. 5% P=100HB o/ B
b. 2 |Biological selector =single pool wolume (' nt 1836 V=P - \j
H.3 |Biological selector =single pool lengsth Li m 21. 8 ILi=P - L
G.4 |Reflux ratioc E b 450%
6.0 |Reflux time Ts h 1.0
.6 |REeflux pump design flow rate L)z meJi = 1. 80 Qr=F*(};/3600
H. T |Reflux pump design head Hs 20 1.4 Need to be determined by the resistance calculation
f. 8 |Number of reflux pumps running at the same time 17 pCs 3. 0
b. 9 |Number of backflow pumps i1n reserve w1 pos 1.0
b, 10| Design flow of a szingle return pump P31 me = 0. & Dri=0z/nz
6. 11|5haft power required for return pump N LW 0. & Ne=10000z:#Hz/ 102
b, 12|0verall efficiency of return pump Mz % To. 0% Check the pump etficiency curve
f. 13|The return pump needs to be equipped with motor power N LY 11.0 Ne=HNc/ M z
H.14|The return pump needs to be egquipped with motor power e LW 0. 1




=1: HERamailpHe/ e g2 few
= AR AR BOD:<1200ke/ d BOD: Z6000ke, d
iRl d
E R d

=2: BRWEWHmD e Y e
BoRE/d | 10 | 8.2 | 68 | 8 | 6.6 | 5.4
BicRl/d | 11 | 9.2 | 78 | 9 | T.6 | 6.4

=3: ERESEAYPBENFEREOvc (ke0:/kzB0OD:)
Jebe B e (d)

T/ C
4 | 5 | & | & | 9 | 10 | 12 | 14 | 16 | 18 | 20 | 25
8 | 0.s2| 0.86 | 0.90 | 0.96 | 0.99 | 1.01 | 1.05 | 1.08 | 1.11 | 1.14 | 1.16 | 1.20
o [oes| e[ osi| 09| too| tos| Lov| 0] taa bas| Lav| ter

10 [ 0.85) 0.89| 093] 0.99| 1.02| 1.04| 1.08| 1.11 ] 1.14] 1.16] 1.18) 1.22
11 [ 0.86| 0.91] 0.94| 1.01| 1.03| 1.06| 1.10| 1.13] 1.16] 1.18 | 1.20 | 1.23

12 | 0.87| 0.92] 0.96| 1.02] 1.05| 1.07) .11 f.14] 1.17] 1.19 | 1.21 | 1.24
13 | 0.8 | 0.94| 0.97 | 1.04 | 1.06| 1.09 | t.12) 1.16] 1.18 ] 1.20 | 1.22 | 1.26
14 | 0.90| 0.95| 0.99 | 1.05| 1.08 | 1.10 | 1.14) 1.17] 1.18 | 1.21| 1.23 | 1.26

Fo: CODs L2, 2Rt EE -
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_ SVI (ml/g) |
e N R e R
TLIH L 100~150 120~180

Hit (RRIAEY | 100~150 120~180
=R E 75~-120 120~150




