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v=(P,/P)"" —1=(100,000/80,000)"" — 1 = 0.0226

Py

= Py(1+~)" =100,000 - (1+0.0226)*" = 156,356
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(N LHP L2 = (191 DHH 22 < (AFAU7L) + (A7)

(380 L/9)-2 x 156,356°) x 1.15

68,327,572 L/Y = 68,328 m’/ <Y
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(AZ1 A2 7Z) = (A2 YF P22 / PFreason

68,328 m’/Y / 1.4 = 48,806 m’/ <Y
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= 116,158 m’/ <

= 68,328 m’/Y x 1.7
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BOD: 100 g/91-2 x 156,356°] x 10° kg/e = 15,636 ke/<

SS: 80 g/91-9 x 156,3569] x 107 kg/g = 12,508 ke/<

AL Y+E) = (AFLGEZ) | (A L2+

BOD: 15,636 kg/% / 48,806 m’/2 = 0.320 kg/m’ = 320 mg/L

SS: 12,508 kg/ Y / 48,806 m’/ Y = 0.256 kg/m’ = 256 mg/L
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Time (hr) Ca (g/md)
0 10.0
0.5 3.00
1 2.00
2 1.00
4 0.60
8 0.30
16 0.15

1) o] ghg9] whGA[(reactor order)?} WS- &= |4(reaction rate constant)s TLSHA] L.
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Time (hr) Cs (g/m’) -10g(CA/C0) 1/Cy
0 10.0 0.00 0.10
0.5 3.00 0.52 0.33
1 2.00 0.70 0.50
2 1.00 1.00 1.00
4 0.60 1.22 1.67
8 0.30 1.52 3.33
16 0.15 1.82 6.67

Zfzfo] Helgls A7) wep EAJ5Hy,

o

O
1.5 (@)
2
Q (@)
=
o | °
& o
S O
0 ®
0 5 10 15 20
Time (hr)



[M1586.000300 001] =&

I:ISZ
OI-J
1
1A

2
Y

R
8
y=0.4084x+0.1053
6 R2=0.9996 .~
-
o :
- Kol
3 oy
-‘O..
0 OQO
0 5 10 15 20
Time (hr)
&gl Zigl o] HFeo

[ )
or_ E/_é'_]

Aoj sk 2X}EFS-

o/ 7‘/0/ _,“:157 cF 2;(‘}1:1]-_0_ K-]OJ_QJ» /(/4 ]
9o HEE 2AJUILA£0L T, ALEF ATEIE b, SEEYE gn'olnE 2AU2
= 0.408 m3/g-hr o/

2) oIA] ©] ¥hg-g 8% CSTRE AAsturt ¢
2 10 m’/hrd

, A4} AJEl(steady state) S

Stk 940 A BEE 200 g,
Q3 CSTRO B2 75149 (108)

. SRR
7185k A9 AIAEES 90%S A7] 95H

g

2o op4] wﬂfoﬂg B2t
g Ux] g _/?S off &7

=

Zx1o] XA AFEY CSTROJA1C] XA &

Y2 Sgalel Az 42 E5)

Ve 549

CSTR EFE

=

L =
2X FAE

Cy

7: QC, — QC, —

<

KCE V=0 (FY S
S 2

02 Lyl

(Cyo— Cy)=kCiT ( = HRI)
_ L/: Ciy—C
Q kCh



0.9 %20 g/m?

« i ~=110m’
kC; 0.408 m*/g— hr < (2 g/m?)

7 2 o= o]&35to] A7} R710] transient regiond
o ROl S AN "wer A, 22jn =9 PEot F3/d74(dynamic
£ o]8&sto UXY] FEARFS T (terminal settling velocity) S oh= ZHHESH

S 5to] A17d0o] i) 0.5 mm, ii) 1.0 mmo|x, ¥
T 265x10° kgm’O2 FUSH T 1Y AR R FAUYEEES mis TR FOHA|
Q. 29 YUrE 100x10° kg/m’, ZREALE 1.00x<10° N-s/m*S AFRSHA Q. A4

T
g m2 e TjUe gony Hee EshAe. (30%)

d

i)
ofo

5)
Excel& Al&E F2 OZu &2 Jyoz FHgLe9 JpFg e 22 E] Reynolds number
(Ny) 2 E25}1, o]Z 0]&3)4] drag coefficient (Cp)E LIt CFA] o] F o] &é&fo] &
o2E RIS e S AFEeloli, JFEE AR/ QA Bojglo] FLelEE
F(EE QA9 Ao F2oEEF) ofE oA J|EE &t g HE E

A-2 250 A olo
2 =E Fod & Y5



[M1586.000300 001] =E2E2o| JtH &4 CiChpz X2
A B C D E

1 Calculating settling velocities at transient region

2

3 | d;=05mm d; =1 mm

4 |Input parameters

5  gravity acceration, g (m/s’) 9.81 9.81

6 | particle density, p, (kg/m®) 2630 2650

7 |water density, py (kg/m®) 1000 1000

& |particle diameter, d, (m) 0.0005 0.001

9 |dynamic viscosity, p (N-s/m’) 0.001 0.001

10

1 |

12 |Assumed settling velocity, v, (m/s) 9.1E-02 1.8E-01

13 |

14 Ng with assumed v, 453 1751

15 | C4 with assumed v, 1.32 0.70

16

17 :Calculated settling velocity, v, (m/s) 9.1E-02 1. 8E-01

18 Square error 5.51E-18 2.75E-23

19

20 |

oA F > Aol 0.5 mm YA FEFTSEE 0.091 mis, 1.0 mm YAFS] FE
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4. Overflow rate?} 2.5 m/hQl Z!A & (sedimentation basin)?] UAL AlAEES U AI5S
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settling velocity, m/h number concentration of particles, #/L
0.0-0.5 10
0.5-1.0 29
1.0-1.5 47
1.5-2.0 65
2.0-2.5 74
2.5-3.0 60
3.0-35 28
3.5-4.0 13
4.0-4.5 5

g

FofZ] Cjo]E{S} overflow rateZ o] &35}0] L} e #E Y

Avg. settling Fraction # conc. # conc. in
vel., m/h # conc. removed removed effluent
0.25 10 0.1 1 9

0.75 29 0.3 8.7 20.3
1.25 47 0.5 23.5 23.5
1.75 65 0.7 45.5 19.5
2.25 74 0.9 66.6 7.4
2.75 60 1.0 60 0
3.25 28 1.0 28 0
3.75 13 1.0 13 0
4.25 5 1.0 5 0
Total 331 251.3 79.7
Total fraction removed = 2??;3 =< 100(%) = 75.9%
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Particle settling velocity, m/h

5. A5 Foll st 77 R](aerator)?] /J-5= batch reactor® F7}SFLAF STt AJZF
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DO concentration, [DO], mg/L d[DOJ/dt, mg/L-h
1.5 8.4
2.7 7.5
3.9 53
4.8 4.9
6.0 4.2
7.0 2.8
8.2 2.0
&)

Batch reactor9JA] {14 &35ff(gas absorption)= COFS A/ 0= HFE

d[DO]
dt

~ K,a(|DO), — [DO))= K,alDO), — K,alDO)

[DO] &} d[DOJ/dtE FA]5]1, {1E3]HAS 2515:
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