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a 52w
T FHQm’) BOD%% (mg-BOD/L)
g7 849 <2A(in) 430,000 8,000
=25 cake(FFEEE X)) 30,000 AlATgk
grajo] oy ALk 300

¥=&8A BOD 5& 4H3

ar +Y AT - i SEAT
[e}

=35 o ©
ZEAN & 430,000 - 30,000 = 400,000

+9 <S4 BODFat - €2{od BODRo1F
= (430,000 x8,000) - (400,000 x300)
= 3,320,000 kg BOD

2 cake BODY-51%F
4 (kg BOD)

<= cake BOD . S
=% (mg/)) 3,320,000+30,000%10° = 110,666mg/!
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N2O MEAE | N 0-N/ke-T-N | wereha-2(0) 65
wet ShAkAS S| 35 Ay -
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FE . ; BOD%% T-N &=
F3HQm’) (mg-BOD/L) | (mg-T-N/L)
ok FY4(in) 15,000,000 112 40
AA| S (E i 8] 2)
2912(in) 5,000,000 240 100
Sl W& (out) 18,000,000 4 13
[ 2-12] sleX2/d SHiE AHE st 71

LRPENEY

A Aol oy

O ¢ 7Mgoll mE ARIRY shkeAz] 3uiEe] Hgt
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7Fd

Q, X BOD, + @, < BOD,
Q+Q,

o
92 BODs = =

Qi okpo] 87K m’)

° Q: A 59] FAGEHm)

BOD; |39 4% BOD(mg-BOD/L)
BOD; |E#=A749 #9 BOD(mg-BOD/L)

(15,000,000 x 112+ 5,000,000 < 240)
1= == T =144
BOD -5 E(mg/ D (15,000,000 + 5,000,000)

el g - A TN T @ X T

Q+Q,
o [349 598Bm)
/}_]_'7@/5} H1 % P o o 3
Q2 Ere A 49 FAFHm)

TN; 59 89 TN(mg-T-N/L)
TN: | ExA#4] 49 TN(mg-T-N/L)

(15,000,000 x 40 + 5,000,000 5 100)
= _ ; ,000, _
TN 5%(mg/l) (15,000,000 + 5,000, 000) %

BIdd 247

n — <0.75
(BOD,, % Q, —BOD,,, < Q,.,—BOD,, X Q,;)*x10~° X EF,
CH, Emissions = (BOD,, X @, —BOD, X Q. —BOD,xQ,)x10" *<EF-R
CH, Emissions | SFPA 2|0l A Bl& 5= CH4HIET(tCH,)
BOD;, | %949 BOD&= (mg-BOD/L)
i BODow |59 BODSE (mg-BOD/L)
=e BODy |8t €849 BODEE (mg-BOD/L)
Qi FA4Y FH(m?)
Qo |B7Y H3(m?)
Qs &249] f3H(m’)
EF 8| &A1 5(kgCH4/kg-BOD)
R | eh 3]t CH)
_ A7 vlo] Q7tA B]4EH(md) x Hlo| Q7kA0] AW
mesigecn) | ML e
427.928
G
75% ZIbojH Bho] (141;7?9()2,200,()()02N4xl&ooo,ooo0) x107%<0.48
1,347.840
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= = = (144 20,000,000 — 4 x 18,000,000 — 0) X 10~ % < 0.48 — 427.928
& CHy M=% =919.911t CH,
N,OBmissions = (IN,, X @, — TN, , X Q, , — TN, X Q) x10™ ° x EFx 1.571
N, OEmissions —5‘]-5’\_7'(%1'4401]}\1 HH%Q}C‘_‘ N0 HH%EO]:(I:N ZO)
TN; #4429 BOD®E (mg-T-N/L)
TNow: |59 BODEE (mg-T-N/L)
A A TNy Hk= £21%9] BODS% (mg-T-N/L)
Qin FA9 FEHm)
Qout WH59] FEH(m’)
Qq <A19] S (m’)
EF opiteba A & A 5(kgN,0-N/kg-T-N)
1.574 N,09] EA}5(44.013)/N,29] EAFH28.013)
= = = (5H —1s — —6 = =
2 N,O HiZe - égoéf]%ogo,ooo 13 18,000,000 —0) X 10~ % < 0.005 X 1.571
Zr 247t HiEF Z 24748 BiEHGWPEE)
tCHy tN20 tCHs_ GWP tN,O_GWP tCOzeq
919.911 6.802 (919.911x21) | (6.802x310) | 21,426,889
[O® 2-13] sl+XEIE SHIE AP oA|(St=2tE3E, 2016)
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O 33 Q& LATIA HiEERS A7 98 IPCCoA AXE 7F
ojltgil 9 4AHgAL2 oA EASHA| o

O O34 IPCCY slpA g EopojlA ARk oR AREEl= "y {4
gt H S ol8st] Y9 skERE HiEElE F COD(chem
ical oxygen demand, 3FMHAARAQIEF) FS 2(1)& o8t AF

3152

O A7t 5159 F71E HIESSHTOPR)S S Ho|A wEst AU sk Hf
S22 9F 21,000,000ton/d, k9] §71E 5T YRRl CODw
= H9E 783t 0.2 ~ 0.5kg COD/tonsews ©]-&3to] F71&3F
< APYetS
TOPR = PRsew X CODsew (1)
o714,

TOPR : Total Organics Production Rate (ton COD/yr)
PRsew : Sewage Production Rate (ton/yr)

CODsew : COD Concentration of Sewage (ton COD/tonsew)
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O A AXME TOPR 5 HIgt Aol AMEE COD HTODRsew) S}
A olETgolAY COD wafle= 7IHte g Al(2)o] A-8sto] A
AFoLSlS

O dteIAA COD ot HolQ™E W] EXjok= HAEY] +4,
AL F IS VAW, I oz, BAW 8T, SleAIFA]
Zh BAQ A 5 ot 2R3 Q1AL 5ol s AHE

Ag) AFEe AY AFE 7|HEeE CODY EIE&S 30 ~ 40%=

FAT 5 Jon gAlE 50%7HA IV §

B

%

AFoAE 30 ~ 50%S] TFYS COD Eal&S gato] Hgt A
TODRsew = TOPR x Rsew )
o] 7] A,

TODRsew : Total Organic Degradation Rate in Sewage

(ton COD/yr)

Rsew : Organic Removal Rate in Sewer Pipelines (%)
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O GWPel e JFAL S| s GWP20L HET A9, 2019
s siEFE 82,54 HCOeqR F3T 4 UG

O A 7l LAKAE WA TG AL GWPI00 AE Al 4.3%
GE CO, Tl Wwte] H&S 19.1%7H4 S7KE & 9S

O % WA ZwolA dg WEe] G 4 ol AH HE A
y

doll diet F8740] 371 = =< ue

GHGsew(tCOzeq/y) = TODRsew x 0.25 x GWPCHy (3)

071 A,
0.25 : Theoretical CHy yield (g CH4/g COD)
GWPCHy : Global Warming Potential of CHy

|

24712 vjEY : 2 10,000,000 £ €O, eq./\d |

ot HiEE
21,000,000 E/¢

St Y |7I122 HiE HEE(CoD?|E) : 50%
Oj| Eko| 2H3} X|5=: 28 €O, eq.

2249| CoD: 0.4 kg/E

21.000.000% 04 kgCOD  0-35 m*CH, 16 % CH, 365 <1
= X P
4 - kg COD "~ 22,400 m® CH, J
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GHG emission (Mt CO, eq./yr)

[12 2-15] GHG emission potential in the sewer
pipelines using GWP100.
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GHG emission (Mt CO, €q-

[12 2-16] GHG emission potential in the sewer
pipelines usina GWP20.

AJIA HIS / 33



Wi WERS AT B3k o 2
=193

7kA 330,447 tCOzeq/¥lo] 23S

O HAA srtAE & A =24
24

ATF 646,668 E/‘34_011 o} 5f
Ao = dA}t
o) Olt— 24 148 ~ 38 A+ ZFE 7Nte g sieA | |71EY o
g HZE(COD7IRY) 50%, gk 24343t A4 28 COzeq, FAF2
COD 0.4 kg/E, 4559 COD 0.2 kg/E #-&3lo] A= 7Y
s W9 A8l UE f71=F COD &5

O th, se] 718
48 gol wet LAk Mg ged 4 98

& 5 oF AR 2
646,668ton _ 0.4kgCOD _ 0.35m? CH, 16tCH, 365day
X ton # kgCOD % 22,400m? CH, D5 X X 28

day

N 2

24TIA b S : 330,447 tCO2eq/d

St W {722 O E FEHE(CoD?|gh : 5o
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O HAZAA 20209 skeT=
O HHFYAlo] HA|Eo] Q=

A

o
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o
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ERE

Zolx 30,892.5m
STRE 99 FE7F 82.3% A=
% 300~500mmu]Tte] THgo] 7P ol A(36%)= o]

[E 3-4] 20209 CHMZAA| itz MW 315t

2,963,819m, AFZH 441,582m, 7IEHET 5) 194,236m XX

oA LF(m) 7€t
ALY | (&
#E A% || 200mm |200~300|300~500{500~800 | 800mm @ | 714
(m) o9t | mmP% | mme[e | mmelgt | oW}k o -
ey
A 30,8925/ | 220,781| 366,440|1,311,084| 689,580 375,934 441,582| 194,236
23 0| 36414| 200345 932.897| 532,425 223,208 85,040 1,058
PCH 0 0 0 3711 0 333 0 0
VR 0 0 5175 1009 7083 3,4% 0 0
pPVCH 17,566 1,405 31,568] 29910, 6,779 0 0 848
73lEetE
iy 0| 18820 47864 79252 28610 28723 0 0
el
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El]
s 0 0 0 0 0 0 0 0
HaFg|ER
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I
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e a2
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oﬂ}go
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S 89.4%(173,689m)7t S+l AA= ol Q=

[E 3-6] 202011 [HNBGA| E7 SH-BZ BEY 3

oA LE(m) 7|ek
AL | (&
= @7 | | 200mm [200~300(300~500|500~800 | 800mm @ | A4
(m) ot | mmele | mmelgh | moelgE | oy | MY | T
ey
A 193 1,041] 76916] 82590 78022 29,879| 125,335|173,689
ek} 0 0 48325 61,863 69460 25551| 62,278| 1,058
PCH 0 0 0 0 0 0 0 0
VR 0 0 0 0 0 0 0 0
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kgBOD) =7IIFHiEATE A8t thdskeA 21 sk aad

of ot wEF A
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Chemical | pH adjusting .Inhib'ition (_)f, Gutierrez et al., 2014
microbial activity
method Antib -
Iron ion t acFepa Zhang et al., 2009
capability
Coating Antibacterial Alsamuraee et al.,
(Corrosion) capability 2011
High shear Induction of .
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methods | Ultrasonic ' I'nduction of Meng et al., 2020
treatment biofilm detachment
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