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R ITRIERT S ()

§ oML RRMRF R (40% 0 5§ HESL)

BRAESR B F k2 T ¥ain R 505 mifs (43,200 m¥d) 0w
LR REZ R BT REFER SZ3mins o B

(275% KB 4% ) » 4

Tiain g 2. 2.75%

S T m°/s

» Hc 2
E gl F mEe F ok SRR X RGP = m®

Rl W 3 m
R 1.5/1

& 8RR m

@ ER m

LA 0.45 m*/min.m
s RFE m®/min




— 1 Rk T ¥ B960 m¥d (FF T 2 £40 mih) 0 E p T 35BOD=750 mg/L - %%
Fu® p b =9-12pF2 pr 35BOD P L 35BOD2.2% (1,500 mg/L) « 3# &% &

F

3L %

RE (RT3 AR (20% 0 £ 10%)

%

R
2 FPRE M #3334 1o k2 BOD% + »+1,000 mg/L e
HERE  Q=40(mYh) HE Q =40 (m*h)
#EFR7KBOD = C; = 1500 mg/L H5w7K  BOD =C (mg/L)
B A2 BOD = Cpax = 1000 mg/L
RIS T =3 h (/\e%) HOREERT T =3 h (/\E%)
HRE5AE V ()
#I4EBOD = C, = 750 mg/L
iB#HFBOD = C (mg/L)
SERE T KB TERGH
B3 A5 T E A Ve =QxTIN[(Ci-Co)/(Ci-Crnax)] = m?
KEAF#F%FHVerr > Vin x 27312 = m?®




FEHM BRGEFRRAARF AT REIMETESE FREGH (30%

— 1 Rk T 3255960 mYd 0 B L 35BOD=750 mg/L v i# % B SIS AR 4G

AR R ITHRS FRA R AR o B AT

- kBODRE = kg/day
155 ik k RMLSS = 2,000 mg/L
apce =103 kg BOD/kg MLSS.day
AR RF SRR = m?®
EMAR KA A w fF =25 m*/m?.day
LR Rt S e m?




Fw R EHETR ABAAE (30% 0 Fo) B E HESS)

— KR T sk £ 52,500 m¥day o iih o~ R F % Ak T #BOD 5 330 mg/L
2ok E5BOD 525 mg/L > 4 %45 & TBODA 2045 kg 5k 0 AT AR ok
7 # % 650 m® & 5k k RMLSS=2,600 mg/L * MLVSS/MLSS=0.75 > SV3=260

mL/L - B
FIM =(QxBOD)/(VXMLVSS)= kg BOD/(kg MLVSS.day)
FIV =(QxBOD)/V= kg BOD/(m®.day)

B R 5 =Qx(it -k BOD — A2 -k

kg#z i3 i /day
S BOD)x i3 i & & =
Sk =(VXMLVSS)/ B # 5k & = days
SV =SV3p (ML/L)/MLSS (g/L)= mL/g
Xr =10%/SVI= mg MLSS/L




FIAAkRCK R E (20% 0 FoL B HESS)

7500 m¥his -k > teF E 2250 mm o E50 m2 B FE SN RS s
* Darcy-Weisbach 3 hs=0.02x(L/D)x(V%/2 g) i & Ed45 kg » Bl

HPERF2 864 = m?

KAHBPRE 2 mE = m/sec

g IRE A ¥k - m/s2

L = 02.02><(L/D) .
x(VI2 )=




FAR IRE LG AEABRK S (20%)

<k
J\ N

EERFEAF L S100m FE50ms FE*S B - X Ea g R o W FFE0A 48K
I‘:&

Bl B RS mE =N ,, o KR AMA e ﬁ?'ﬁ_'* & 5 & 1=100 mm/h >
FH L@t g o8 1 Q=0.001xCxIxAE (73 & > BEK TN % #$k0.85 0 B

R EQ = 0.001xCxIxA= m?*/sec

ok BE T G =250 mmp#

FEE R B REE AT
TR R BT

= m/sec




B Rk RAPRRICE (0% F L F HIES)
RECF SSRGS R RF M RME L2 4 (netpower) 31,500 W it
A E 5300 P Aok AL E 535000 CMD » oki 5 10°C (k2 ##F i fiquoe =

0.00131 kg/ms) + 3 f2 &

# &1 & (G) _ [P _ ;
uv

g () — Vg = |

Gxt _

Wik L3 0 f




FAMRI WKL GFRE (35% §HIEE3L)

—Fok? REEM TR RS AR R 2R kR E R - 46 L FQA
=30 m*/m’ day 2. 4T 4 2 T 3o KA g 5

FCREL S &§¢#£;$da

1. 7" i A& Vs (m/day) 10 15 20 25 | >30

2. £ £% 20 30 20 15 15 | &3 100
L # %2 % =VslVg

2. (£ BU)x(% % 4 %) £




FALI: TRERT FE (0% KB EHESLS)

Shr- 1 E R &R R Y K02 /MP A B 2ok A #2501 2 BOD =250
mg/L ~ SS=300 mg/L * 7 i Ak AL % $0.75~/kg BOD ~ $22/kg SS* 4 3% & &1 fu &
= % #k3,000 m? > 4£+<BOD=500 mg/L ~ SS=1,000 mg/L > i#3- ¥

#p gy 2428 BOD k2 BOD =

FpFHY2AQHSS kg2 SS =

FpFAep kekroky =

spgiHBOD Y =

)
-
Ex

pr

HSSg* =

"
B 0\%
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$LI RABEIEMEEEE (5% F LR EHESD)

$ - 48R0 2 A&k $ 51,000 CMD (m*/day) -k 8 20°C > H -k F 5 1 [Fe*]=10 mg/L
[Cu™]=20 mg/L - [Zn**]=40 mg/L ~ [Ni**]=60mg/L > H# ¢ &+ £ » %] % Fe=55.8 ~ Cu
=635 Zn=65.4 ~ Ni=58.7 g/mole - iz 4+ 1 & fip sk ® £ B+ - FH 4
2.%# %€ 505eq/L> B :

+ 23 Ay

[Fe™] % 2iER

eq/L

[Cu?] $ B kR

eq/L

[Zn*] % £ kR

eq/L

[Ni'] % &R

eq/L

0.00444

eq/L

L/day
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A RIERHRERS (5)
F- 3 BRARF A (0% 0 FP R EHELL)

BRI RS k2 T oin R 505 mYfs (43,200 mYd) 0 4 n R s T imin g 22751
(2755 kB 4% tal) > 4 BB pEo k4 BYRER S3mins o B

4 e = |05msx2.75=1.38 m®/s

P = 2
R F RS eE A = | 1.38m¥sx3minx60 s/min+2= [ 124 | m®

@R = |3 m
Fl% = | 15/1

#»ERE = |3.00mx1.5=4.50 m

53 £ = |124 m*+(3.00x4.50) m*=9.2 m

E-LRRFE = 045 m*/min.m
2@ FE = [045mYminmx9.2 m=4.14 m®/min
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B IAIAFRFHGE (UKF S AE) (20%)

— 1 Rk T ¥ B960 m¥d (FF T 2 £40 mih) 0 E p T 35BOD=750 mg/L - %%
Fu® p b =9-12pF2 pr 35BOD P L 35BOD2.2% (1,500 mg/L) « 3# &% &
2R #ZA 34 M-k 2BOD 4

=

BZ
-#H3H
%+1,000 mg/L °

EHE Q=40 (mdn)
#EF/KBOD = C; = 1500 mg/L

ke T =3 h (/NKf)

HRE Q =40 (m3¥h)
57k  BOD =C (mg/L)

R T =3h (&)

'

|

HREE V (md)
F4EBOD = C, = 750 mg/L
REIEBOD = C (mg/L)

J

SEEREKEHIHM

40 m*/hx3 h=In[(1,500-750)/

B35 Bl 2CE EVmin =0QxT=In[(C-Co)/(Ci-Cmax)] = | (1,500-1,000)]=120 m*+ m?®

0.405=296

WED L P F % F Ve

\Y

Vimin X % 27312 = |355 m®
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% d & A (30% -

— 1 Fu Aok T3 960 mi/d » H T 3HBOD=750 mg/L ¢ @i & SRR

FAFORFHE KA FRE R o FH AT

i#in-kBOD&®  =| 960 m%dx0.750 kg/m*=720 | kg/day
7B 15 Rk RMLSS = 2,000 mg/L
8 pet =10.30 kg BOD/kg MLSS.day
etE R RF s 3 2R F = 720/(2x0.30)=1,200 m?
BMHEE RS 2% fF = 25 m*/m?.day
BRI T oA B fF =] 960+25=38.4 m?
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Fw R EHETR ABAAE (30% 0 Fo) B E HESS)

— Bk T ook £ 42,500 m¥day v igin o~ R Bk T #5BOD 3 330 mglL
fed2 -k T 35BOD % 25 mg/L 0 £ ",%ﬁ = 7TBODA # 045 k@i ik » FEFERF WG xR
## = 650 m® & W5k kR MLSS=2,600 mg/L> MLVSS/MLSS=0.75>SV3,=260 mL/L >

2y
B | (2,500 mP/day=0.33 kg/m°)/(650
F/IM =(QxBODY(VXMLVSS) = | a5 6 ka/m®x0.75)—0.65 kg BOD/(kg MLVSS.day)
(2,500 m*/dayx0.33 kg/m?)/650 ;
FIV =(QxBOD)/V= 3107 kg BOD/(m?.day)
2,500 m®/dayx(0.33-0.025)kg/m®
B 5k £ =Qx(i& i -k BOD — adZ -k

BOD)x 5 % & & =

xOASk@%%/&gBODéKfy:

343.1

kgiz i3 i /day

T aiE R kg = (VXMLVSS)/ & 3

(650 m*x2.6 kg/m®x0.75)/(343.1

days
s E= kgiz i3 i /day) =3.7
SVI =SV (%)x10*/MLSS(ug/L)= | 260 (mL/L)/2.6 (g/L)=100 mL/g
Xr =10%/SVI= 10%/100=10,000 mg/L mg MLSS/L
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FIAAkRCK R E (20% 0 FoL B HESS)

7500 m¥his -k > teF E 2250 mm o E50 m2 B FE SN RS s
* Darcy-Weisbach 3 hs=0.02x(L/D)x(V%/2 g) i & Ed45 kg » Bl

HPERE 2B = 0.25xmx0.25 mx0.25 m=0.05 m’
REHPRE g = 500 m*/h+3,600 sec/h+0.05 m*=2.78 m/sec
gHIES ¥l — 9.8 m/s’

Eedf kg = 0.02x(L/D) | =0.02x50 m+0.25 mx[(2.78 m/sec)?/(2x9.8
x(V¥2g)= | m/sec’)]=1.577
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¥R AKRFT I e ERENELRET (20%)

BEREZRFIEEZI00m > 5 250m FH*5E - A R 0 W EE0A 483K 3
PoeEAGLEEOR R KARAPMA BRI FET 7 A 5 R 1=100 mm/h o
*LTLi B 250 0 Q=0.001xCxIXAE 73+ B » K Lk (5 #4%0.85 0 A

Bk = 100 mx50 m=5,000 m?
0.001x0.85x100 mm/hx5,000 m*=425 ;

¥ & E — =
wE i EQ = 0.001xCxIXA= | 13/ — 425 mP/h=3,600 sec/h=0.118 ' /sec
ok kg £ 5 =250 mmpF
F2 R A — 0.25%1x0.25 mx0.25 m=0.05 m2
BRI PR AT 3 2

’ — 0.118 m*/sec+0.05 m*=2.361 m/sec

PR K BE P
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B Rk RAPRRICE (0% F L F HIES)
FACH S o R R F AL RME R 224 (netpower) 31,500 W ik
}Q /&* ‘:\_}.% :’gb 300 m ’ }%7}{ WI—‘E ;‘3 35,000 CMD s ’J(/E ;;» 100C (’J(L;fzé;,/$ ﬁg{ulocc _

0.00131 kg/ms) » #Ffz &

#BH A (G) = |P = JWZGLB
uv 0.00131x300

BYER (1) = V/IQ = |300m?*+ 35,000 m%d x 86,400 s/d=740.6
Gxt = 61.8x740.6=45,769
Bk LE A : Gt itk 5 (2-20)x10% > w1 sEsn % o F
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FANEE R MKE 'ﬁz &

—Rok P R R

=30 m*/m?.dayz 4= i

L

w8 (35%  FHILE3IL)

i)i \#'&"—"FITT\ ”71 ZJIJMT-I‘ ’pé"\:’—rr—;ﬂ-vq." %\‘i é EQ/A

2T dage 3 Tk 4 i F oo

BE AL T E R AT R 2R E
1. % & & Vs (m/day) 10 15 20 25 | >30
2. £ £ % 20 30 20 15 15 | &3 100
1. 4 % & % =Vs/Vo 033 | 05 | 067 | 083 | 1.00
2. (£R%)x(3 44 %) | 667 | 15 [1333 [ 125 | 15 | &3 62.5
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SR IRETERR IS

(30% » & -] # % HE5A)

Shr- 1 E R &R R Y K02 /MP A B 2ok A #2501 2 BOD =250
mg/L ~ SS=300 mg/L * 7 i Ak AL % $0.75~/kg BOD ~ $22/kg SS* 4 3% & &1 fu &
= % #k3,000 m? > 4£+<BOD=500 mg/L ~ SS=1,000 mg/L > i#3- ¥

& p g it % 2 4zi6 BOD *intk#2 BOD =| (500-250) mg/Lx3,000 m*x1,000 L/m*x10°kg/mg | kg
=750

& p g% 2478 SS ik E 2SS =[ (1,000-300) mg/Lx3,000 m*x1,000 L/m*x107° kg
kg/mg=2,100

FpFAp Rk*RE S =]3000m%0.2 = /m=600 <

%pgtHdBOD#* =|750kgx0.75 ~/kg=563 ~

EpFiidsSSyr  —=|2100kgx2 ~/kg=4,200 ~

&3+ =|600+563+4,200=5,363 ~
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$LI RABEIEMEEEE (5% F LR EHESD)

$ - 48R0 2 A&k $ 51,000 CMD (m*/day) -k 8 20°C > H -k F 5 1 [Fe*]=10 mg/L
[Cu™]=20 mg/L - [Zn**]=40 mg/L ~ [Ni**]=60mg/L > H# ¢ &+ £ » %] % Fe=55.8 ~ Cu
=635 Zn=65.4 ~ Ni=58.7 g/mole - iz 4+ 1 & fip sk ® £ B+ - FH 4
F MR AR 5056/l B

[Fe™] % BiER 10 mg/L.x1/55.8 mole/gx1/1,000 g/mgx3 eq/L
eg/mole=0.00054

[Cu™] % & kA 20 mg/Lx1/63.5 mole/gx1/1,000 g/mgx2 eq/L
eg/mole=0.00064

[Zn*] ¥ BiER 40mg/Lx1/65.4mole/gx1/1,000g/mgx2eg/mole | eq/L

=0.00122

[Ni*] % 2ikA 60 mg/Lx1/58.7 mole/gx1/1,000 g/mgx2 eq/L
eg/mole=0.00204

ke £ £ BT 2t B LR 0.00444 eq/L

WM EEE 1,000 m*/dayx1,000 L/m®x0.00444 eq/L+0.5 L/day

eq/L=28,880
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