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mﬂyﬂaﬁ 7 ﬁ{ﬂﬂ@ﬁlé%ﬁﬂﬂﬂ?ﬁﬂ@ﬂowﬁﬁuﬂ
F/M U SRT HRT AS/nt AX/nt
0.14 0.139 13. 126 1.922 3648.8 2000.5
0.156 0.152 13.0701 2.095 3390 2008 . &4
0.164 0.159 12.3839 2.096 350549 1780.5
0.168 0.163 11.99% 241 4278.8 2187.7
0.174 0.169 11.464 2.097 Lh36.3 - 2289.8
0.176 0.155 12.7949 /|- 2.098 4376 .7 1723 .3
0.195 0.191 9.85%5 2.101 . 5013.8 2664.0
0.198 o.184. 10.3145 2.102 Lo57.2 _2137.6
0.204 0.197 9.4898 2.095 Lz43.9 232345
- 0.392 0.322 5.356 1.166 7100 4116.9
0.457 0.477 3.4826 1.091 11733.7 753745
0.461 | 0.443 $ed i) 1.165 9768.5 5745 .6
0.469 0.486 3.4167 2.098 31127.5 18746 .1
0.467 0.422 3.796 1+165 9305.1 - 5545.8
0.506 | 0.493 3.3647 1.169 10870.6 6553 .3
0.508 | 0.502 3.2998 2.157 131775 7955.1
0.516 @.511 3.2375‘ 2.101 15559 .9 7405 .4
0.519 | 0.49k ¢ 535350 2+ 25416.3 15340.3
0.56 0.555 2.9613 2.099 14568.8 8864.4
 0.561 0.557 ‘ 2.9499 24178 21639.5 13169.9
- 04585 | 0.578 2.8389 2178 22455.3 13684.9
0.598 0.588 2:7872 1.401 47539.8 29007 .6
0.607 0.603 2.7157 2.1 15828.8 9673 .1
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o

F/M u SRT HRT AS/nt A X/nt
0.631 0.625 2.6259 | 2.109 19021.6 11596.0
0.699 0.690 205555 4 2,103 181125, 11153 .6
0.714 0.678 2.397k | 2.106 29187.9 17956 .9
0.760 0.73 2.2183 | 1.4 49882 .5 30766 .0
0.774 0.769 2.1 2.099 23416 .1 14500
0.793 0.76k4 2.1148 | 1.749 7460k .7 476174 .6
0.794 0.789 2.0448 | 1,399 63790.7 S 14891.4
0.802 0.789 2.0448 | 2.1 24025.1 395393
0.816 0.814 19792 | 2.101 31628.9 19629.1
0.922 0.906 1,77 50EAH0%45 385 73250.1 Le9k.7
0.964 0.802 . 2A0A0 M 4Sd+75 ‘84546.8 52445 .1
1.002 0.962 16634 | 175 93039.3 58705 .1
1.061 1.028 1 . SRSy 83113.8 51956 .9
1.068 1.056 1.5104 L 1.399 9L24L8. 59050.3
1.076 1.034 1.5436 | 1.401 109004.3 68294.8
1.158 1.109 1.4521 | 1.4 107122.1 67247 .4
1.180 1.139 1.3969 | 92088.2 920888.2 57878.2
1.201 1.153 1.3793 1 1.4 21549.3 764301
1.222 1,186 1.3399? 2.099 510573 32129.3
1.308 .1.274 1.24475‘ 1.4 128995.6 71704,
1.379 1.321 1.995 | 1.365 113704.5 | 81422.k
1.423 1.4 d.1299 1.167 136710. 86423.5
5.561 1.512 1.0442‘ 14167 159395. 100957 .8
1.588 14525 $.0351 1.167 160765.5 101845.2
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mmﬁ" 3 lLLﬂﬂﬁﬂﬂ‘?]‘rN TEMPERATURE , pH , DO . 20zvRady

Days Temperature pH. DO.

0C nfy Aer.Bs, | Eff,. Infs Aer.Bs. Eff.
1 24 3.4 8.2 749 - - -
2 23., 3.4 842 7.9 - - -
3 24 3.5 745 75 . = -
b 25 3.6 o> 7.3 0 P2 1 ¥
5 2k 3.6 T2 742 0 8.0 4.0
6 23 L,o 742 242 0 8.0 L.o
9 24 3.9 o Q.1 0 8.2 4.2
8 2k X8 o R 7%2 0 8.1 3.8
9 2k 3.5 it % 1 0 8.0 %<8
10 25 3.7 T & 0.2 7.5 3.9
11 25 3.9 y % Vix. 0.1 8.0 b
12 o4 h.2 Tk 7.2 0.3 8. L.
13 23 3.7 6.9 e B 0.5 7.5 4.2
14 25 3.7 7.1 7.0 | 1 8.0 3.7
15 23 5.8 70 7.1 1. 741 k.o
16 25 %8 2.1 V% 0 P9 3.9
17 23 B 4 7.8 L8l 0 935\l 8
18 25 4.5 73 740 i g 4.8
19 23 ° h.2 7 Tl 1.0 8.0 4.6
20 22 4.2 o % 24 1.5 8.2 5.1
21 24 b 7.2 o SN W i8S 2.5
22 22 3.8 PR 7.2 s 7.5 4.0
g o 3.9 7.1 9.5 k.0 7.5 4.5
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Days Temperature pH. DO.
% Inf. |ser.Bs. | Eff. | Inf, |her.Bs| BEf.
24 23 b3 | 7. 7.4 | 0.0 [ 7.6 | .6
25 23 $.8 | 7.8 7.5 1.0 6.5 5.0
26 22 3.9 T3 73 0 % L.5 3.0
27 22 3.9 73 7.3 0 4,5 3.5
28 23 3.8 2:2 . ) 35 3.5
29 22 3.6 7B 742 1.0' 5.0 4.0
30 23 36 7.4 7.4 1.0 3.6 3.6
31 23 3,5 | 7.4 7.4 0.0 | L.k b5
32 24 3.6 7.4 7.4 o) L.0 3.8
3 25 349/ | A3 ™3 0 3.5 3.5
=1 25 3.8 7.4 75k 0 3.0 3.0
35 26 3.9 T 7é2 0 1.5 4.5
36 26 3.6 [ 7.4 753 0 1.0 2.0
b 7 26 3.8 Puld g 0 0 2.5
38 26 b1 | %.9 7.6 0 0 0
39 26 Lo &7 7.8 o) 0 0
Lo 25 g 3 74 7.4 0 15 1
b4 2k 4.0 26 7.6 0 0 0
L2 2k k.o 7.5 7.5' 0 1 1
L3 2k L.o 7.6 7.6 0 0 0
Li 23 g, A 7.4‘ 7.4 0] 0 0«5
U5 23 L ko, ok 7.4 0 0.5 2.0
L6 23 3.9 73 27 5 0 0 0
47 2k 3.9 o 7.3 0 : 0 0
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AT 4 uBAIANERY FLOW , COD , MLSS , EFFICIENCY JWzvAany

Days Flow - COD,mg/1 MLSS, mg/l % Removed
_“_E;f. Eff,
1 « 118 480 85.6 1050 82.18
2 18 | 580.7 63.7 1050 .. BO.03
3 18 €205 I 15,8 1050 97.45
L 18 56541 22.8 1050 95.97
5 18 666..7 15 . L 1250 97.69
6 10 411.5 12.3 L. 1250 97.00
o 10 | 269.1 5.9 | 1250 ' 98.54
8 10 361.7 1147 1050 96 .76
9 10 437.8 PR T ) 1050 92,75
10 10 458 L P ' 1250 96.79
|
11 10 390.2 : 48.8 1050 87.49
: i ¢
12 10 | 450.1 ¥ 1050 96.29
13 10 Lo ' o7 1250 : 97.25
14 o 10 5113 9.8 1250 i 98.08
16 5Q 0 b2t 5.7 1250 99,06
19 10 1335 14.8_ 1250 - 98.88
18 10 ‘;2 22 L %280 98.79
19 0 | 1571 4.1 1450 99.20
20 10 2hL3 Lg.7 1450 98.66
21 10 1920 1802 1450 99.05
22 10 2358 16 .2 1450 99.31
2% 10 12271 2h .k 1850 _98.93
. 2k 10 i e | 92,9 1850 994k
25 | ‘40, | 2198 P8R T 1850 99.75
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Days Flow Cob , mg/l ML3S , mg/l % COD
© 1/Day | Ing, - Eff.
26 10 5261 156 2050 97.84
27 10 3075 148 2050 95.19
28 10 2671 127 2450 95.23
29 10 | 3307 197 3050 9k .05
30 10 f 3460 139 3250 95.98
31 45 | 3323 50k 3850 98 . bk
32 15 ; 3385 17 .2 (3850)
| | 3050 99.49
33 15 | w193 /Lt (3850)
| i , 3250 98.29
34 15 4534 /L 539 (3850)
8 3050 96.93
35 15 4858 7 4 55.1 (4250) .
! 3250 98.87
36 15 5039 D (3850)
% 3050 96 .53
b 15 {5950 154 (4250)
3250 97 .41
38 15 | 5880 23C (5020)
TS, . 3500 96 .09
39 15 4897 190 - (5020)
1 3250 96.11
Lo 15 5270 280 (4650) =
3250 9k .69
b 15 5891 250 (4650)
3050 95.74
4o 12 5701 231, (4650)
v 3250 - 95.94
43 12k h9se 174 (5020) 3
g 3250 96 .40
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WA

45

46

{4

10

18

18

18

4231

2097

5930

6021

155

87.5

198

237

(4650)
3050
(4650)
3250

(5020)
3250
(5020)

3250

o

96 .34

98.38
96 .66

96 .06
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' I ;
AT 5 uEAANERISOLIDS |,  EFFICIENCY guizuwin sunaad

Days Total Solid,mg/l | Suspended Solid,mg/l | % T.S | % S.S.
inf. Eff, Inf. Eff. Removed | Removg
1 258 98 121 38 69.76 68.6
/ :
3 .
I
5 483 98 295 31 79.67 | 89.49
6 625 <1 G 312 22 89.28 95.92
7 Lok 120 270 Ls 7083 | 83.33
8 420 | %o 212 6 71.43 97 .17
9 358 | 104 210 51 20.95 | 75.91
10 515 76 178 ; 36 '85.24 79.78
" 716 1328 | 360 85.2k 75eak o} 093G
12 346 . 96 102 80 69.62 34,43
13 560 132 198 L2 76.43 | 78.49
14 274 5k 102 11 -1 80.29 89.22
15 320 69 135 21 C o8.kkh | 8h.uy
18 ARG b 538 2 94.0 99.63
17 | P | |
18 780 36 387 . - | 95.38 91.73
19 878 106 {320 2 87.95 | 99.38
20 970 210 250 9 78 .35 96 . 4
21 el S 134 570 36 89.45 93.68
22 1670 97 785 27 | ot.19 | 96.56]
23 2357 b2 1021 e 93 .97 i'98'82§



oo

Days | TotalrSnlid, mg/1 | Suspended Solid,‘mg/l % T.S.| % s,s.q
e, i1 5 gl ; I;.‘E‘. _ il = Removed| Removed
2k 3184 136 2110 2k 95.73 98.86
25 2470 124 2110 2L 94.98 98.02
26 1984 196 82k 2 90.12 % 99.97
27 | 2317 127 1037 8 9k.52 | 99.27
28 | 2113 136 714 1e 85 .04 98.32
29 1978 " 210 478 18 89.84 | 96.32
30 é 1636 368 396 2 97591 99.49
hbe ] |
= 1321 321 397 23 75.7 94 .21
33 879 240 273 5 72.7 98.17
34 4342 129 1198 | 39 | 88.4 80.3
35 1006 | W12 1678 22 | 59.05" | 96.76
36 2756 256 §1342‘ 8 | 90.71 99.40
o ko7 513 f 1075 5 87.4 99.53
38 3579 423 %721 21 88.18 | 97.05
2 3271 127 %967 16 91.72 98.23
40 |
1 4700 1071 |} 2380 203 77.21 | 91.32
U2 . 3611 925  |1123. 149 7h36 | 92.98
43 3897 1120 7 70 96 | 71.26.. | 9k.55
Lk 2756 874 1237 8L 68.29 | 93.21
45 3611 LBhe |1k 2k | 76,49 | 97.86
46 3917 . | 1321 RES 108 66.27 | 89.21
b7 3561 i 751 68 ? 78.91 1'95.32




: %,
ST |} : , ‘
AvTa97 T ud@nemN  BOD , NITR@GEN , PHOSPHORUS #0izWRany .

e e |
Days BOD | Nitrogen , mg/l PO,
mg/1 | Org=N . - NH,=N mg/1

! Fons 2T R i i R

Inf., | &ef, | Inf. gee, | Iaf, | Eff. | Inf, | Eff,|

0.3

n
L
1
{
1
I

\Ut

L

% Y

e i 28 56 ) 0.6 10.8 - -

il : i 1 '15 2 1 1601 - i -y

o0 - ™) (e U (€ N
=
n
o
o 3
)
U1

'
]
i
1
1
]

11 {345 139 = = Z B ERE
' i
|
|

1 Rt S L 22.9 % 249 | 0.7 16.5 e .
oA ' . i - - - bet | 1.9
B - e o4 - - [ Jom | o=
15 21358 14 2 - % - . - % - % - i -
16 <l - % 34.5 | 5.6 | 0.6 21.9 % - %
PN R o R
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 Days BOD . Nitw’g‘eﬁ 5 } mg/1 PO,
mg/1  Org-N | mNHa-N mg/1
Inf. 1 Bef, | Ind, Eff. Inf. Eff, Inf, | Eff.
25 | - < h kg 100 N0 s )l -
2k - R - - - 8.4 0.5
25 13011 - - - | - - - -
26 | - - - S - - -
27 | - - 12y 198 0.2 0.3 - -
28 | 2451 102 ~ - ~ - - -
o i - - - - - 0.0 1 D
30 - - - 5 = - * s
31 53103 15 - B N " - -
32 - - L8.7 A7 D5 0.4 - -
- - # A o s 6.5 | 1.5
34 (4221 | 53 - - - - - -
29 | i
36 - - 56.8 0<5 -1 %] 145 - -
37 ‘5790 154 > - - - 4 -
38 & A - - - - 9.6 0.1
39 e - 28 .1 0] P 0.1 - -
ko 15001 240 - - - - - -
I % - = 5 i - 5 8.7 0
L2 %5613 2t - - - - - -
43 k722 | 134 | bk (2.1 0.7 2.0 o
Lk . 13896 .| 133 * - - - 16.11 .18
45 | 4110 87 4o .1 077 0.1 1.5 - -
L6 | 4921 129 - - - - - -
47 | 5314 186 36 145 0.5 0 1 0
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Wﬁfﬂdﬁ 7 WEAIAY  SOLIDS YIELD COEFFICIENT ( Y ) .
Time ( Days ) Test 1 Test 2

MLSS COD Remove MLSS COD Remo:r—e—

mg/1 mg/1 mg/1 mg/1
1 2050 2927 1250 1318.2
2 2450 2654, 1250 1813.8
3 3050 3110 1450 155649
4 3252 3221 1450 2468.3
5 3850 3271.6 1450 1901,8
6 3850 3367.8 1450 2341.8
i 3850 4126.6 1850 2246.6
8 3850 4355 1850 2164.9
9 4,250 4298.9 1850 3164
10 3850 4864 2050 5105




- 4

]
AT & | UdAIA1 MICROORGANISM DECAY COEFFICIENT (b) , day™1

Time ( Hours)

MLSS Concentration

MLSS Concentration

, mg/l , mg/l

0 2810 3250
2 2800 3230
6 2146 3211
9 2660 3121
20 2563 3021
24 2620 3056
30 2420 2998
Lly 2626 3050
48 2327 299
72 2321 2944
96 2211 2931
120 2107 2913
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PR VNS

mﬂiﬁqﬁ Q  udAINITANASNBUL DY SEULGE 'ﬁtaaqua:ﬁawmxmuﬂumﬁQﬁﬂ
( ﬁﬁ5MWﬂanﬂ§%% :
1287 lUNATANAZ NBY  muliovauges Miss , mg/1

( 3. ) 5000 - Looo 3000 2000
o 100 100 100 100
1/2 99 99 98 ok
1 | 98 96 | 94 87
1 1fe 96 9k 90 ui
Z 95 91 87 | 70
2 1/2 93 88 83 64
3 ‘ % | .5 v 56
i 88 80 71 L7
2 85 o 66 L1
5 4f2 84 72 62 - 38
6 83 | 70 58 29
7 81 69 5k 30
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v v i

: { ‘ :
< : < «
ANTINN "{\ UWHANINAT AN NDUY B SLUDGE NEARWAZ AU LFUTUAINU

v 1
¢ paTundanatan 2 )

1987 lunATANAZNaY i ﬁajnLﬁiéﬁﬁaa MLSS , mg/l

& TR 5000 4000 | 3000 2000
0 | ’.' 100 100' Fradoh . 109
1/2 ‘ : 99.0 ‘ - 99.8 97 i 95
1 7. = N2 o ‘9 S 89
11/2 98 9% 90 o8
Bl h 9% 3 94 , 86 N
2 1/2 - 9k 0 - 82 i» 59
2 S Ry 89 79 s
N 87 ':\83 ‘ 73 46
5 86 fo. o0 4B ‘ 1
6 ’ ' oo b 1. 6o ~os8 'k
7 83 B A d 0l . B




100

MDUWNATAMILNNY 9

1. E/MRatio  ( Table 3, day 15 )

From Equation 1 . #/M = _9% 5
ks Vo
Q = Flow of Wastewater 10 1litre/day
8 = Raw Waste COD , 1598 mg/1l
X = MLSS .. Aeratiop Basin 1250 mg/1
v = Aeration Basin Volume -, 21 litre
2| = 10X1598
21 X1250
= 0.607

|

2+ Specifie Substrate Utilization Rate ( U ), day

From Equation 3

U =AS/pt = Q (S -8)
' M xXv
S = Effluent COD 15 mg/1 .
. R 10 x( 1598-15 )

1250 21
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3. Solids Yield Coefficient ( Y ) : : 2N\

Y = 0.6481

4+ Microorganism Decay Coefficient ( b ) , Day

O e BNy

5. Sludge Retention Time ( SRT ) , Day

From Equation 4 - (/Table 4 , Day 17 )

Y U-~bD

SRT

3
(0.6481%0.502) - 0.0223

SRT 1=

6. Substrate Remover Per Day ( AS/At ) , mg/day

From Equation 2

FE R
M

1{ = Biological Mass in System , 1550 21

A8/pt

1550 X 21 X0. 5

16275
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7. Biological Mass Waste Per Day ( AX/At ) , mg/day

From Equation 2 AX/bt = .75
: SRT
AX/AE = 1550 X.21
27 137

8. Hydraiilic Retention Time ( HRT ) |, Day

From Equation ~6 ( at SRT 2.2183 )

P4 S3~S), SET

HRT / =/
[1+ D (srr) | X

8o = Influent COD 3460 mg/l
S=Effluent COD , 139 mg/l

X = MLSS Concentration 3250 mg/l

0.6481x( 3460~ 139 )x2.2183

HRT

i

[1 + (0.0223 x2.2183)1 3250

1.6 Day
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v
RN TRRNLILT = UUNITAUA 14 LATH

T:qoqua@ﬂuﬂouuawﬂ wmaﬂ“ﬂﬂuwtatﬁrnaanuﬁouav

633,600 LNAADY anﬂm~maauﬁiaiﬂrnw~uﬁﬁ . 019.8. Urzum

v

6,000 UN./anT ﬂaanﬁr@ﬁnuun:~nuﬁﬁﬁhuﬁiﬁ7ﬂtnunn

Vl/

Tuﬁﬁuqrmnwvﬂuﬁiai R TOME 1 20 un./ans

ANNTATY
Y = Solid Yicld Coefficient = 0.6481
b I'Iicroor%nism Decay Coefi‘icicnt = 040223 day"1
v v v
Lwaﬂimﬁqﬂaﬁutﬂuﬂumaq MLSS maqia & 3000 Un./anT
v v
Tufianas ﬂﬂuﬁuﬂﬁwﬂﬂqwﬂdﬂhLﬁuﬂuﬂﬂdq naumwnaalﬂ
v v
AAfaulAILLENTY = 9000 uN./ANT

14

v } 74
Tusinnasnouguurnmisnmantdsnasle 38«

v
nMroonldaul®  §/i Ratio Design Technique

FUINLDI T LAUDINAA( Aeration Tank )

F/M = Q o
XV

Q = Flow of Wastewater = 633,600 gal/day

So = Raw Tapioca Waste COD = 6000XQ.65 = 3903. 1 -/

X = MLSS Concentration in Aeration Tank Used = 3000 mg/1
F/M= Selected From The Research = 1
V = Aeration Tank Volumc
- 2 633,600 X 3900
3000

823680 gallons
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Final Sedimentati_on Tank

From Fig: 24

Setiling Velocity at 3000 mg/l1 0,035 m./hr.

oy ?
Cu
C, = MLSS Concentration 3000 mg/1
Ho = Heigh of Measuring Tubc 35 cm.
C = MLSS at the Bottom of Sedimentation Tank 9000 mg/l -
G 4 .?(_)99___315_ = 11.67 cms.
-/ 9000
From Fig. 24 , t, = 55 Hours

0,06336 X 1,55 %11 X60 x 60 x30.48

A =
225
= 1695 4t*
Area for Sludge Trickening = 1695 ftz
Overflow Rate = 633600 x23.67
1695 <35

1252.6  gpd/ft?
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