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dim UannlaNy, Anaerobic Filter(A/F) waz Activated Sludge Process

® nIsAUINLaAN N
AUUA 1. Flow rate of influent = 45 m’/d
2. Detention time > 30 min

V
INANNIT Q = -
t

15319559 Grease Trap 91 1 way 2 113u1m999N8 = 4 m’

WNRAIAS UANNNT 45 mdd =
t

.t = 0.888 day = 21.33 hr > 30 min

® N15AUITY Anaerobic Filter (A/F)

nnuA 1. Wastewater flow rate = 45 m/d

2. Hydraulic retention time = 12 hr

3. BOD Removal efficiency = 60%

4. BOD influent = 750 mg/l
Volume of A/F required = (45x12)/24

= 225 m

Select G = 18m,L = 13 m , free board = 0.3 m
Effective Volume of AF = 295 m’ > 225 m’  (OK)
Check Detention time = (2.95x24) 45

= 15.733 > 12 hr (OK)

(100 - 60)
100
= 300 mgll

BOD outlet from filter = 750 x



® NITANUIUTTUULANDINTA(Activated Sludge Process)

il v, 1. Effluent BOD, = 20 mg/
2. Settled wastewater BOD, = 300 mgl/l
3. Flow rate of influent = 45 mid
4. Mixed Liguor Volatile suspended Solid = 3,000 mg/Il

(MLVSS)
5. Return Sludge Concentration = 10,000 mg/l (SS)
6. MLVSS 08

MLSS

7. Effluent Suspended Solid Concentration = 50 mg/l

8. Recireulation ratio (1) = 0.7

Q = 45 mid ‘ ‘ BOD = 20 mg/l

MLVSS =
—> »

3,000 mg/l N )
Settled BOD, = 300 mg/l SS = 50 mg/l

A

Qr
1 Q 1 v
\asannnavua Effluent BOD, W1l @esanvia BOD, lugil Soluble waz BOD, 194

= 07

Biological Solid Assia4111 BOD, Effluent lugtl Soluble #ail

1. Estimate the Concentration of Soluble BOD, in the Effluent using the

following relationship :

Effluent BOD, = influent Soluble BOD, escaping treatment +

BOD, of effluent biological Solid

1.1 AU BOD, of effluent biological Solid A1n

BOD at any time, t = Ultimate BOD (1—10“)

k = s arate constant bass on this equation for a k equal

to 0.1 perday

—
Il

5 day



WNUAN
* /1N Water and wastewater Technology,

*BOD, = BOD, (1-10*") Third Edition i 73
BOD, = 0.683772BOD,
BOD

© = 068
BOD

L

a. Common Value for domestic waste, 68 percent of the Ultimate

Carbonaceous BOD is excreted after five days.
A1 BOD Ultimate 1nanndfjizen

CHON + 50, —>» 5CO,+ 2H,0 + NH, + energy

113 5(32)
Cell
1 1.42
3 BOD, of one mole of cell is equal to 1.42 time the Concentration of Cell
3% 3%

Wi 65 percent is biodegradable (Domestic wastewater) ludaqisnniaun 5 Ju

Bacteria a¥{119uN19 metabolism (N Lﬁmﬂmj@mmﬂmﬁﬂmmqq

BOD, = 1.42x0.65xVSS(mg/l)

ANDEMR 1.42mg = O, consumed/mg Cell oxidized
sl BOD #1ann vsSs il ss

y o MLVSS
AMNUDNTNUA = 0.8

MLSS
Effluent Suspended Solid = 50 mg/l

MLVSS = 0.8x50 mgl/l

= 40 mg/l
unuAasluannis BOD,

.. BOD, = 1.42x0.65x40

36.96 mg/!



AN BOD, 0.68 BOD, (BOD, lufiilaa BOD, of effluent biological Solid)

0.68 x 36.92 mg/l

25.1056 mg/I
* annutlade Wastewater Engineering , Third Edition N 335

¥ anmlsde Water and Wastewater Technology , Third Edition Wi 80-81

unue lugunig
Effluent BOD, = influent Soluble BOD, escaping treatment + BOD, of
effluent biological Solid
20 mg/l = influent Soluble BOD, escaping treatment + 25.1056
.". influent Soluble BOD, escaping treatment = -5.1056 mg/l

IiAmnau Wuldladls diladn BOD, effluent inauua iy BOD, 284 influent Soluble

BOD, escaping treatment n13ldAAAAL a1aaziinaIn AN Effluent Suspended Solid

a o

Concentration AN MuANANEY Mln1sAuaniA BOD, 7iaglugiluas biological Solid g9l

piel
. Designﬁ 1. influent BOD, = 300 mgl/l
2. effluent BOD, = 20 mg/l
1.2 The overall Plant efficiency is
(S —9)
Eoverall = — X1OO
S
0
Where :
S, = influent BOD, = 300 mgl/l
S = influent BOD, = 20 mg/l
(300 — 200)
EoveraH = X1OO
300
= 93%

2. ATUIDIWIAN GC (mean cell residence time) AMNGEAT

k (1+0 k)
S — S C d
O (Yk-k )-1
e} d
Random AN Kk = 24"
K, = 60 mg/l BOD,
y = 0.4 mg VSS/mg BOD,



K 0.06 d’

d

20 mg/l unueasluannig

Taneinnuum Effluent BOD,

60mg/l (14 ch 0.06d )

20 mgl/l =
0 (O.4mgVSS/mgBOD5x2d_1 -0.06d ')-1
C
60(1+0 x0.06d ")
20 = <
0 (08-006 )-1
C
0 d")o0741 = 3+0.18d'0,
0740 (") = 4
4
0. _ 4
0.56
0. = 7.142 day

3. WUUIALRNEN Reactor (Volume of the aeration) ANNGAT

B Y -9)
X — C (0]

B(1+k 0 )

d c
Where

X = MLVSS ludq Reactor = 3,000 mg/l
Y = 0.4 mgVSS/mg BOD, ~ anndia 2
K, = 006 day ~ ania?2
0. = 7.142 day

sl The mean hydraulic of reactor time (GC) for the reactor h#ann

o -
¢ Q
where
; = Volume of the reactor (m’)
Q = Q [N Flow rate of influent
= 45 m7d (l4%1 Qan Return sludge)....
Tandnuum S, = 300 mg/

S = 20 mgl/l



aelgannislud

GCQY(SO —9)

X(1+Kd9 )

7.142(d) x 4.5 (m°/d) x 0.4 (mg/ VSS/mg BOD )x (300 mg/I - 20mg/l)
5

3,000mg/l(1+0.06d "% 7.142 d)

V 3,599.568/4,285.56

r

V 0.839929 m’

r

4. AUIUN Detention time

7N Q = -

0.839929 m*®

4.5 m*/d
= 0.18665 d

4.4796 (OK)
5. ANUIUIN Sludge Production rate on a mass basis

5.1 The Observed Yield is

Y
YObS = T
14k de ]

Where
Y = 0.4 mg VSS/mg BOD,
K, = 006 d
0. = 7142 day

, 0.4

LA Y =

14+ 0.06 x 7.142
= 0.28

5.2 The Biomass production rate is (Px)
P = Y, Q(S,-S) x (10° g/ug)”
4.5 m’/d

0
I



I
P, biomass production = 0.28x4.5m’/d x (300 mg/l — 20 mg/l) x x1,OOO—3
106mg m
= 0.3528 kg VSS/day
6. ATUITUIN Oxygen requirement per day 3MNgA7T
3 -1
Q(S -8)x (10" g/Kg)
0, (Kgid) = 0 —1.42 P
f X
Where f = conversion factor for Coverting BOD,to BOD, = 0.68
unuasluaunig
45m*/d(300-20)mg/l K 1000 m! k
0, = m-/d Jmoh  _}9 —1.42x0.3136 2
0.68 106mg 2 q
= 1.4076 kg/d
O, requirement = 1.4076 kg/d
= 1.4076 kg/d

Check O, requirement AN

@)

) (1-1.2)xQxC

1. Oxygen requirement ﬁ

= QC
3
m kg 10001
= 4—x 300 mg/lx X
d 106mg m3
= 1.2 kg/d
2. Oxygen requirement ﬁ = 1.2QC
m° kg 1000ml m°
= 1.2x4—x300mg/l x X X4 —
d 10°mg  m° d
= 1.44 kg/d

Oxygen requirement ﬁwﬂﬁﬂgh Range (OK)
7.AU0UM Volume of air requirement
Assuming that the oxygen- transfer efficiency that aeration equipment to be used
is 10% - Safety factor =2 Should be used to determine that actual design Volume for

sizing the blowers



(a) The Theoretical air requirement, assuming that air constant (81n1# 100% q
O, =23.2%) = 23.2% Oxygen be weight, is
Q1N Standard air has a specific weight of 0.075 Io/ff viTa 1.2 kg/m”
1.4076 kg/day

1.2kg/m°x0.232
5.0561 m’/d

5.06 m’/d

(b) Determine the actual air requirement at on 10% transfer efficiency

506 ,
= " m¥d
0.1
da hr
= 506m3dx— «
24hr  60min
= 0.35 m’/min

(c) Determine the design air requirement

Anuua  Safety factor 2

2 x0.035 m’/min

0.07 m’min = 70 I/min

8. Check the air Volume using the actual value determined in step 7b

(a) Air requirement per unit volume :

50.6 m°/d

4.5 m3/d
1124 m’/m>  (OK)

For diffused-air aeration, the amount of air used has community ranged from 0.5
to 2 It/gallon (3.75 to 15 m’/m’)
(b) Air requirement per kilogram to BOD, removed :

50.6 m°/d

k 1000
(300 - 20) mg/l x 4.5m>/d x SN

106mg m

3

50.6 m°/d

K
112 m¥ax 2
m3

40.1587 m’/kg BOD
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9. @Wﬂg‘ﬂ WAANFEUL Activated Sludge Process

Q, = Q+Q,

Sedimer Tank ‘

’ AT
Q =45 m’/d

SS = 10,000 mgl/l Qw

v

v

3.15 m’/d

0
I

Tangdn 1y Recircoulation ratio (oC)

Q
_r = 07
Q
Q, = 0.79
= 0.7x45 myd
= 3.15 m/d
Q, = 315+45
= 765 m’/d

wsiAaNN Mass balance around reactor

Aeration VSS Concentration = 3,000 mg/l
MLVSS
Return VSS Concentration = 0.8 x 10,000 mg/l  ( 8)
MLSS
= 80,000 mg/l
Mass balance
2Q, = 2Q
(Q+ Q) x 3,000 mg/l = Q x8,000 mg/l
3,000 Q + 3,000 Q, = 8,000 Q,
3,000Q = 5,000 Q,
Q
—L = 06 (OK)
Q

10. AU final Clarifier Volume
The Design information for Secondary Clarifier, Settling following air activated

- Sludge (excludig extended aeration)



Assume . overflow rate

Depth of Tank

ANNGAT

1,100 gallon/ft’.d

2 m

overflow rate = —

where Q

>
[

WNUAT A =

Volume Tank

11.Check F/M ratio

F/M ratio

flow ind final Clarifier
7.65 m’/d

surface Area

765 m°/d

44.77 m°im? d
0.1708 m’

0.1708 x
0.3417 m’

BOD (mg/l) x flow (m" /d)

MLVSS (mg/l) x V (m°)
r

300 (mg/l) x 4.5 (m°/d)

3,000 Mg/l x 0.7466 m°
= 0.6027 perday (OK)

12.Chack Volumetric loading

Volumetric loading

BOD (mg/l) x flow (m"°/d)

V(m)

r

300 (mg/l) x 4.5 (m"/d)

44.77 m’/m°.d (gallon/ftz.day x 0.040 ms/mZ.d)

= X
0.7466 m"

kg BOD
= 18081 ——

mg.day

11



lbBOD
2.2046

kg kg

1.8081 X
m°.d ft>

2877x10 °m°

b 1000 ft°
0.114681 X

#°.d 1000 ft°
114.681 1b/1,000.d  OK

luuuy Complete Mix Activated Sludge

12





