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List of 15 Design of an Aerobic Digester
Formulas

Design of an Aerobic Digester

1) Density of Air given Volume of Air Required @
Wos Open Calculator (@

P V- 0.232

bkg
0.003m* - 0.232

B0 7183.908kg/m® =

2) Density of Water given Volume of Digested Sludge @

N
Ws Open Calculator (9

4 P =
. water Vs . Gs . %S

20kg
1000kg /m? —
x| B/ = 0 0.01-0.20

3) Digester Total Suspended Solids given Volume of Aerobic Digester C‘:

. @
Qi . }(1 Open Calculator

Bx-
Vaa- (Kq-Py+0)

5.0m*/s - 5000.2mg/L
10m* - (0.05d" - 0.5 + 2.0d)

B0 0.014468mg/L =
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4) Initial Weight of Oxygen given Weight of Oxygen Required @

Woo - VSS Open Calculator (%'
VSS - 2.3
bkg - 5.3kg/d
3.84058kg =
ex &~ "3kg/d-2.3

5) Percent Solids given Volume of Digested Sludge @

%s: v

Ws Open Calculator (%'

s * Pwater ° GS

20kg
Bo2=
10.0m? - 1000kg/m? - 0.01

6) Solids Retention Time given Volume of Aerobic Digester@
. X
9: Qi X (Kq-Py)
Vad ° X

5.0m*/s - 5000.2mg /L
@2.066882d:( /s mg/ —(0.05d1-0.5))

Open Calculator @

10m* - 0.014mg/L
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7) Specific Gravity of Digested Sludge given Volume of Digested Sludge

@
W
GO
Pwater VS - %08
20k
Bo.01= &

1000kg,/m? - 10.0m’ - 0.20

8) Volume of Aerobic Digester @

B Qi - X
Vad_X-((Kd-Pv)Jre)

5.0m?/s - 5000.2mg/L

@ 10.33441m* =
0.014mg/L - ((0.05d"' - 0.5) + 2.0d)

9) Volume of Air Required at Standard Conditions @

B 0.003w’ oke
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10) Volume of Digested Sludge @

Bvi-—
e
Pwater * GS - o8

20kg
@ 10m? =
1000kg/m? - 0.01 - 0.20

5/9

Open Calculator @

11) VSS as Mass Flow Rate given Weight of Oxygen Required L‘:

Wos - VSSy
VSS =
2.3-W;
_ b5kg-5.3kg/d
@ 3.000453kg/d = 2.3 - 3.84kg

12) Weight of Oxygen given Volume of Air @
W02 — (Vair ° p * 0-232)
@ 4.999994kg = (0.003m* - 7183.90kg/m* - 0.232)

13) Weight of Oxygen Required to Destroy VSS K

VSS-2.3-W;
id Woo =
@ Wo VSS,
3kg/d - 2.3 - 3.84k
B 4.999245kg = 8/ &
5.3kg/d
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14) Weight of Sludge given Volume of Digested Sludge @
W, = (pwater V- G- %S) Open Calculator (&
B 20kg = (1000kg/m® - 10.0m? - 0.01 - 0.20)

15) Weight of VSS given Weight of Oxygen Required @

VSS - 2.3 Wi Open Calculator @
Woz

VSS, =

3kg/d - 2.3 - 3.84kg
bkg

B 5.2992kg/d =
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Variables Used

o %s Percent Solids

» G Specific Gravity of Sludge

« K, Reaction Rate Constant (7 Per Day)

P, Volatile Fraction

 Q; Influent Average Flow Rate (Cubic Meter per Second)
e V_,4 Volume of Aerobic Digester (Cubic Meter)

eV, Volume of Air (Cubic Meter)

Vg Sludge Volume (Cubic Meter)

» VSS Volume of Suspended Solid (Kilogram per Day)
« VSS,, Volatile Suspended Solid Weight (Kilogram per Day)

o W; Weight of Initial Oxygen (Kilogram)

o W2 Weight of Oxygen (Kilogram)

o Wy Weight of Sludge (Kilogram)

« X Digester Total Suspended Solids (Milligram per Liter)
« X Influent Suspended Solids (Milligram per Liter)

« 0 Solids Retention Time (Day)
¢ P Density of Air (Kilogram per Cubic Meter)
* Pwater Water Density (Kilogram per Cubic Meter)
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Constants, Functions, Measurements used

e Measurement: Weight in Kilogram (kg)
Weight Unit Conversion @
e Measurement: Time in Day (d)
Time Unit Conversion @
e Measurement: Volume in Cubic Meter (m?)
Volume Unit Conversion @
e Measurement: Volumetric Flow Rate in Cubic Meter per Second (m3/s)
Volumetric Flow Rate Unit Conversion @
e Measurement: Mass Flow Rate in Kilogram per Day (kg/d)
Mass Flow Rate Unit Conversion @

¢ Measurement: Density in Kilogram per Cubic Meter (kg/m?), Milligram per
Liter (mg/L)
Density Unit Conversion @

e Measurement: First Order Reaction Rate Constant in 1 Per Day (d™")
First Order Reaction Rate Constant Unit Conversion @
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Check other formula lists

¢ Design of a Chlorination System e Design of an Aerobic Digester

for Wastewater Disinfection Formulas L‘;
Formulas @ ¢ Estimating the Design Sewage
e Design of a Circular Settling Tank Discharge Formulas @
Formulas @ e Population Forecast Method
¢ Design of a Solid Bowl Centrifuge Formulas L‘;
for Sludge Dewatering e Sanitary System Sewer Design
Formulas @ Formulas @

( Feel free to SHARE this document with your friends! )

PDF Available in

English Spanish French German Russian ltalian Portuguese Polish Dutch

7/2/2024 | 8:42:21 AM UTC Please leave your feedback here...

a © calculatoratoz.com. A softusvista inc. venture!



https://calculatoratoz.com/
https://calculatoratoz.com/
https://softusvista.com/
https://www.unitsconverters.com/
https://docs.google.com/forms/d/e/1FAIpQLSf4b4wDgl-KBPJGChMJCxFlqrHvFdmw4Z8WHDP7MoWEdk8QOw/viewform?usp=pp_url&entry.1491156970=Design%20of%20an%20Aerobic%20Digester%20Formulas
https://www.calculatoratoz.com/en/design-of-a-chlorination-system-for-wastewater-disinfection-Calculators/CalcList-2651
https://www.calculatoratoz.com/en/design-of-a-circular-settling-tank-Calculators/CalcList-2363
https://www.calculatoratoz.com/en/design-of-a-solid-bowl-centrifuge-for-sludge-dewatering-Calculators/CalcList-2390
https://www.calculatoratoz.com/en/design-of-an-aerobic-digester-Calculators/CalcList-2486
https://www.calculatoratoz.com/en/estimating-the-design-sewage-discharge-Calculators/CalcList-2672
https://www.calculatoratoz.com/en/population-forecast-method-Calculators/CalcList-12029
https://www.calculatoratoz.com/en/sanitary-system-sewer-design-Calculators/CalcList-2659
https://www.calculatoratoz.com/PDF/Nodes/2486/Design-of-an-aerobic-digester-Formulas_en.PDF
https://www.calculatoratoz.com/PDF/Nodes/2486/Design-of-an-aerobic-digester-Formulas_es.PDF
https://www.calculatoratoz.com/PDF/Nodes/2486/Design-of-an-aerobic-digester-Formulas_fr.PDF
https://www.calculatoratoz.com/PDF/Nodes/2486/Design-of-an-aerobic-digester-Formulas_de.PDF
https://www.calculatoratoz.com/PDF/Nodes/2486/Design-of-an-aerobic-digester-Formulas_ru.PDF
https://www.calculatoratoz.com/PDF/Nodes/2486/Design-of-an-aerobic-digester-Formulas_it.PDF
https://www.calculatoratoz.com/PDF/Nodes/2486/Design-of-an-aerobic-digester-Formulas_pt.PDF
https://www.calculatoratoz.com/PDF/Nodes/2486/Design-of-an-aerobic-digester-Formulas_pl.PDF
https://www.calculatoratoz.com/PDF/Nodes/2486/Design-of-an-aerobic-digester-Formulas_nl.PDF

