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A Study on Wastewater Treatment Process

Utilizing Self-sufficient Energy for Water Reuse
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Department of Environmental Engineering
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Supervised by Professor Kim, Jinkeun

Summary

South Korea, categorized as a water—stressed country by OECD, predicts
that it will be hard to secure water resources for the future. It is
important to predict water demand, save water and choose water reuse as
alternative water resources. Water reuse has been regarded recently as an
important water industry both domestically and internationally in terms of
securing alternative water resources and reducing water pollution.

This study aims to raise awareness of not only water reuse in sewage
treatment plants but also water reuse in small and medium-scale private
sewage plants. In this research, a proper method for water reuse, an
equipment that meets water quality standards defined by law were
investigated through experimentation.

Two experimental systems which composed of A%/O process and MBR,



and MBR and A/O, were chosen for this study to find a proper way to
meet a targeted water quality standards for water reuse. In addition,
self-sufficient energy system was adopted for the experimental water reuse
system. To do this, the study focuses on generating power by a wind-solar
hybrid generation system, selecting a battery with proper capacity, and
conducting research on an energy management system that can control the
energy supply according to the stable and reliable supply system and the
importance of loads.

It was revealed that reclaimed water that produced by the experimental
equipments can meets the targeted water quality standards for water
reuse. It recommends, however, that an in-depth study should be
conducted in order to find a way to remove some nutrients that cause
eutrophication.

This study also presents a way to operate energy supply systems
independently at environmental facilities located in areas where the
existing electric power system is not supplied. In an area where the
existing electric power system 1is supplied, the self-sufficient energy
supply system can be connected to the existing electric power system,
which is economically—efficient.

In conclusion, this study shows there is a possibility of water reuse
utilizing an self-sufficient energy supply system. It is expected that water
reuse will contribute to securing alternative water resources for the future
and reducing water pollution as well as building a low-carbon sustainable

environment.
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Table 1. Annual national water reuse plan
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Table 2. National rain water facilities status
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Table 3. National gray water facilities status
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Table 4. National gray water facilities status by usage
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Table 5. National legal gray water facilities status
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Table 6. Regional gray water facilities status
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Table 7. Gray water facilities status by year
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Table 8. National waste water reusing facilities status
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Table 9. Sewage water reusing facilities status by year
(unit : x 10° m'/year)

A= | AeALF | F AN | FWAIEF | FAAIEF | Aol FE(%)
20004 5,774,000 167,436 113,242 54,195 29
20014 5,885,000 173,559 117,600 55,949 3.0
20024 6,300,000 261,926 193,067 68,859 4.2
20034 6,419,000 346,247 245,250 100,997 54
20044 6,505,000 359,554 201,609 157,975 55
20054 6,642,000 457,071 230,838 226,233 6.9
200641 6,405,000 490,866 244,880 245,986 7.7
20074 6,635,000 641,914 371,980 269,934 94
20081 6,363,000 678,009 401,541 276,478 10.7
20104 6,845,663 743,479 396,841 346,638 10.9
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Table 10. Waste water reusing treatment process status

A 2 & W N A& FONR) v &(%)
224 5 oA I 148 474
Qrrs 2 06
Uvas 9 2.9
SFELE 1 0.3
wej o] 1} 1 0.3
o] 3} 11 35
B 5 A g 26 8.3
ZTEHCHHE L) 114 365
3 312 -

gh. st el Aol A A LAY A

2006372009 7FA] 2070 &9 Bl A g Aolg FuA Y Aldo]l Y
470 2, SR GA G 1874, BARE 24, 7)E 54 59 Aolg £
2 FEste] Alelg AAAYAG el FFE AT Table 1194 AXE Ao
|A FlES WERATH(EE -, 2011D).



R

<)

s

20094
12
2,007,000
548,700

1,006%

R

<)

2008y

186,000

83,000
15
15
4129

R

<)

2007
459,000
162,000
1949

y

s
R

20061
373,000
133,200
6631 ¢

A

AAAAA N 2)

Aols:
AP

Table 11. Waste water reusing facilities status by cost
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Table 12. International water reuse status by usage

TLEE(%)
Aol &F | Alol&= = =
TE | e | o0 | 29 | w9 | snmed | o | e
& & FAET 6;4:— = o N
% BEBD | Al 5 10 7 - 8
J R | e |15 10 6 B - 195
AvEE | B10d) | 30
E ‘
sy | owmd | 4 14 1 6 13 56
ey | 60002 10 5 46 4 14 31
S | 1670024 12 3 8 - - 14
4 W) | 24 4 70 5 17 16
= =i
wbpy | MO0 | 20 el%
x g Aol &5 A<
o QS ESY EE A0S 2 Asked 87 WA 24
sk 7[EF EAIBVEET 1 EARPIESE, AEET WE sPEET BE R kRS A
28T
s G2 RS New South Wales 9] 724 $-<

Aol & &=(%)
TE 5985 2 | gas 2a | maas | FARA

PR A3t F31 SHET g2 7] e}

of 2] =1} 67.4 21.0 10.3 0.0 1.4

742 Yo} 78.1 5.7 12.8 0.3 3.2

E=2gt 44.8 18.2 79 7.0 22.2

el A} 2 68.4 7.1 21.0 0.0 3.6

%) et = Fo] @AEF + HFAEF + 1 9
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Table 14. Water reuse status in Japan
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Table 15. Water reuse status in Australia

A o] -&E (%) .
* B 5 AE(2003d ZFA)
2001-02 | 200506 | 2006-07

Sydney (NSW) 2.3 35 43 201197FA) 1913 EAne 3H5%0=
Melb 20109 E4H|F 15% 745
(Veictoo‘ggf 2.0 14.3 23.0 20100a 3 B4 Hd%% A% Z7}

20073 z7] GAEAS)

Brisbane(QSL) 6.0 4.8 7.2 20104 Aol 48 17% =7}

Adelaide(SA) 11.1 18.1 29.6 20251 Afo] &5 30,000ml/y(33%)5 7}

Perth(WA) 3.3 5.3 6.0 20129 20% Ael&E 7}
Hobart - N -
(Tasmania) 0.1 3.1 N/A E40E 10% =

5) frHel = Aojg dF

&3 OECDelAM = Avk 2011 109 =2 dhgo A OECD AlAl g4 %

S &3 "Water : The Environmental Outlook to 2050"E ¥FE It o] 7]

2 gegsd 205080l s AFRt B 480 55% 27 @ oz A3
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o 2912, @b, ek, A, 55, S2EYol 52 o] H o] 10 % 1]
frolojA] B ~EH 27 fl=(No stress) =7t2 R =3 A7 &
2EH2E HAe A% AT 169" elA 2050d el 3999l o]Exo®
A HOECD, 2011). g8 OECD+ Ald 2008 3¥€  TOECD 74 A
20305 HzF olF, VSRS E-AETUIGH - FHRA T 4N EobE o R

"OECD #73% 2050; HuAE AAASTHAEAE, 2012).

£ EALS = 7}
THET Portugal, Greece, Turkey, Spain, Italy, Cyprus
o] a Finland, Austria, Ireland, Latvia, Norway, Sweden, Slovak,
O HOoO T Rep.
Ak 2/ 7} Estonia, Lithuania, Bulgaria, Slovenia, Hungary, Germany,
TS e Belgium, France, Netherlands, Poland, Romania, Switzerland
TEET Denmark, Czech Rep., Malta, UK, Luxembourg

SAA B el A Aoles fEo]l HHEF(T0%) % AFLEY
Aebg FREOT oF 17 %2 Aol &5 AFREATH O F Y, S, 2012).

Table 17. European countries’ water reuse ratio

48| O rigation(d) | for migation(s) (/ALY

Mm'/yr Mm'/yr %

Spain 21,512 267 1.24
Cyprus 174 14 0.8

Malta 12 2.3 19.2

Israel 880 280 31.82

Portugal 8,814 5 0.06

France 3,916 6.73 0.17
Italy 20,015 204 1.02
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Table 18. Waste water reuse status in Middle East

< 2= 2 2 o 4= % =
- g e |V EAY | AR | Aol e
[Mm'/yr] [Mm'/yr] [Mm'/yr] (B/A)x100(%)
oA 2 2004 600-700 66 - -
ul 2] 91 1996 84-103 56 9-15 16-27
oJFE 2000 1955 940 700 74
o] & 1999 1859 219 154 70
ol g A 1999 - 425 - -
S 2002 180 82 70 85
FI ol E 1997 179 103 80 78
# vl = 1997 165 4 2 50
2] H] o} 1999 546 40 40 100
] 2000 550 40 38 95
S ut 2001 78 37 26 70
e el 2002 50 - 4 -
(7HAA T&
dEW=)
7}er= 2001 110 43 34 79
ARgTiolhaio} 2000 845 674 217 32
Al 2o} 2000 785 370 370 100
HYA 2003 2240 187 43 23
ofgteln]z|E 1999 500 193 185 9%
of "l 2000 74 34 6 18
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Table 20. Water reuse treatment processes by usage
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4) B Aolge FAF
(1) & Aol gol #a WA F27)%
WoApelA s SrAYe] PRAE AR sto] AAste] Aolgiw
Fgetel gdol 2485 L AR $o AFEFE 8T 5 YA

8 2015 FHE 24850 Atz 7wl FrhH L 85 A
AdAFdas=rt FrhEa oy B dgoM e AFsidlen Aqgr
°] BOD% =7} 2015956 3 = 1AA4 02 5

Table 21. Gray water quality standards with usage by year 2014

P AN BAAEF | ATET =485 | A% 4% 85
= ]—‘T = ~ ~ = =
T 2% 2% 2% 2%

A AZ
apdEes 02 °’% 02 oI’% : 02 oI’%
ga N B | o8P WS | o8 B | o8 S
L e | o ded | wMess | ek de A
E]—E
o) 2 ol3} 2 o3} 2 ol3} 2 o3}
A% 3o
Ahee 10 °Js} 10 ]} 10 o]} 10 ]}
(BOD)(mg/L)
W S5 %2 A | B 8% 4 | B9 98 A | B9 8 4
L
T/\(OI}ILI‘)%J‘ 5.8~85 5.8~85 58~85 5.8~85
A (%) 2 ol3t - - 20 ol3t
14 af
Ryt 2 ol3} 2 ol3t 2 ol3t 2 ol3t
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Table 22. Gray water quality standards with usage after year 2015

p=] < < 2] 2=~ Q 2= 6]’%%;(] < < 3L6) . Q 2~
THE T A o] &= Z78F A58 g2 HFA L THETF
Z AL - - - - -
1;1”/?05&7 e 200 ©]3} B7AZ 1000 ol8F | 200 o]k | 200 o]}
AFaRA2
P 02 o4 - 01 ol - - -

B o] 3] o] & o] 3] 10 ©]35
(NTU) 2 o]s} 2 o]} 2 oJs} - - 0 o]st
5 ] ] ] 5 2 -

(SS)(ng/L) 6 elet | 6 elst

Q=83

Qg 5 o]s} 5 o]s} 3 oJs} 5 o3} 5 o]s} 6 ola}
(BOD)(mg/L)

o waalA)  [welA ek wAAA | wAaA | wsEA | wsfan

\ Rt

?S 20 ol3t - 10 oJst | 20 ol -
=A% B B = = = _

(T} 10 913k | 10 ¢lak | 10 o]}
2l B B = = = ,
(T-P)(ng/L) 058t | 0508 | 05 olgt
KIS o
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Table 23. Reuse water quality target by considering the regulations
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b e of i Eol wstol= HWed MAE 252 A4 e dAd ¥
7143 dre|glo} =4 Clostridium spp. Peptococus anaeroblls, Lactobacillus,
Actinomyces &°| Stk FEgE wE A Felol= vAES A 714
A =2 A Methanobacterium, Methanobacillus, Methanococus, Methanotrix
o] hvt(zis4, 2012).

ol

(2) A&, Q19 AA

7h Ao AA

stallel S dias WFE dRYoket 771424 dHE A5
A H=d Fr1das vz s 7 BalEo] gyl A
Hrh davt AAEE ALksk(Nitrification) BH&S SR Yol A ANHy )7 4
Absh m =l o) ofEAMAd HANO; )9k AN A ANO)E HAEHE= A

Axs Mg e A3) % @9 ol eyt

ONH + 30, —> 4H' + 2H,0 + 2NO; ~ ——— (3)
ONO; + Oy —> 2NOy R Rt
Aarslzh dojur] fei = 2714 2He2H DOERETE FEd] A E
ojok gl @A §E4AMDO)E 2 mg/L ol4olw pH H3 50lakrt =W
Nitrosomosnas® 2737} Asts+ 202 HilEo gt

G2ksl 9hE-(denitrification) & W AE©] FAlA(anoxic) A EjelA E5&
ekl AFAdiAl NOz, NO3 = #HE NO, NoO, No2 A7 (A4S
wEth oju wrElgols FUIEAE dUAAo® AREEA W HAd2
A& oste] AAFEA R ALESHA HTh §EAATE TS FE A=
s HE AAFEAE AFESHA HAINE AFAaTE BEs AU fle AdE
M= NOz, NO3 55 AAFEAR ALEaA dAvy. @dst whgo] dofshs



n| &S Pseusomonas, Bacillus, Micrococcus o™ 21(5)¢F & wkg2
o= Uyt v (A<, 2012).
NO; —> NO; —> NO —> N.O > No )

AETAA Aol oA <12 A4k orthophosphorous)Zt tha 4k
(polyphosphrous) 123l WA= M3 U F7]EZ A5 o] AALT. ¢
FEA QL HAE AlE W 1Y RS AAFEe 16 Eoly S x|

g} AAaskaFe] 1/7~1/370# W 8kskth(Tchobanoglous 5, 1997).

@© AB=stA 1e AL
A2 BE ARt damdss JYdesdz otdHAl ASIMHATP), A
(DNA, RNA), Mxu Qx4 F2 Aiolth(Bouw &, 1989). AE84<2 *
ggol AofA FHel 3 A2 wAE AE Yol AFHEY S2AE
HA7lgdozA AAAY. o] A5 AEHer Ags= A9 90% 7+ At
doll gt
BEeHRl 19 AA= ety A el tFelitde] de= o

o



o A& AT F A7 Wl Thestth F7IA oA 1 AlA ubE ot
(phosphorous accumulating organisms, PAOs)+= w&ol 93] Y w7
de AEX W AGEER SsA7IH 2 Aol A Qe &Fo] dojdn
3] 3714 xdolA ME WY AFibEo] 4bstE o] oy X|7E A EE AlS
W tFdAabd o Aol F7Feth(Sedlak, 1991).

J|m

ke

RE TH5YYS A= tdFdid 2 PHBE FAdste] AEE4 < AA
of o]g&d 4 g AL oYt} Fuhs ¢ Chen & ¢l A|A v Eo] L&A
otell EA Ag-edwt A AAZF Jbssttta &9 tH(Fuhs 5, 1975). 1E

< GASHAEE AFgste] @71/ 23stedAM Ade skdled 292

ol F2 zoogloeadt e wAEI  oelFe  Pseudomonas,
Flavobacterium spp, & ¢ A7l #osA] &+ vzl ZEstaL AU

ol

AESE QL Q1 A A #efst= WA= Bio-P 52 Poly-P mAEole}
st o] ZE& mAES AYHow wjdetr] A= Bio-P HAEA
o] Folof gtth(Sedlak, 1991).

%7] /el A Bio-P W AELS PHBE 7M-isl 2 Atslsin, oju st
ANUA 7} Bio-P "= Ao dag ouyx FFdo=z ALgHT) o]y
& o] g2 WSz Wl g E AdX % Bio-P ulAEo] ThE m A Eof
& & A I (Gardy &, 1999).

P A= Bio-P H]AE ] Acinetobacterghi= SH7FA] Fof &3l o=
oA AR 28y A A= Acinetobacter’t Bio-P m A& 9] ©A] 3 Lo B3}
st Aol wel b wEd 2 ofydhs o]l W AT Bio-P WA
o] FFHol= Acinetobacter 99 % Calcaoceticus?} o™ ol& Q19 Y4
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Hol F2 #o]3tl. Pseudomonas, Cepacia G A 21 A A #odt= v E
ol Pseudomonas®t Aeromonasv T71%0S FAT 5 S W oolyg &

Ao = #olgin. o] Qo= AESHAQl ¢l AA FAAA AFEE MAEEE
Bacillus megaterium, Aerobacter aerogene, Pseudomonas fluorescens,
Proteusvulganis, Flavobacterium aquatile, Glutamicum &°] At} &gk &
4 Bio-P mA=9 45 NOx 7} EAst= 4t Fejdl= <o AdHE
g = gl5ol Y3 A HRensink 5, 1997).
o|% Acinetobacter sp. & HT7MA dE 7 o
Fuhs ¢} Chen(1975)°ll ¢Jsf Algol A& et o] vA=9 A7]= <F 1
~15 um ¢ Gram SATOoR EYL i TE3 o] BS o]FAY /2 A}
=9 oty Y 7] A FUdE AT 5 il dEAAAME 7
2 Q1 AA HAFHe ey
B M2 skth. Acinetobacter?] 0-8Z3 WA S (ymax), pH 2 &%
of WAIE FAE A-AF el o8t pymax = 16d7'olaz AAHAIF(Y)= 0.37
4 Eo]tH(Chang &, 1996).

2) A=
A Aeehd W steAld sAAME 37148 =Rt A o
o] fF7led YFEFE At E4std MAES AN E9A

F A" EHAE Agd E3 EHEA AATH. ol
4 e e A BAstE S A9 Hsk(sludge bulking)
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AFEHARA AN E ‘BA¢= 44 A5 2030(Carbon Free Island Jeju by
A5 dYA|e] oFEshA] kil

100% AAYAHAE S7F AHA AHS AdAdstar A

2012).

Table 24. Carbon neutralization program for environmental facilities

394 (2017 ~2020)

A7) 2AA oA AAF 2 dux] A7) R

gAaFHE D7D A 28 AL AU A BEARY oF 4226 24
50% 24 - A R oHke] QuiA(44.0%), skEAE Al ol|A] AFE BH2.2%)

- $71EAAE HgE AR BHG8%) B

2941 (2014 ~2016)

o] Ak 9 oUA AZAS] AA S
AA7 2N GFEA T AAYIIA BFAS] S

- oA D o] @ El(383%), AR A A As22)
- B712AA Ejek AN RF(15%) Sl

194 (2011 ~2013)

A7) = A o dx] AL 2 oyA] AaAAY =Y
gA25HE AN ZAE A 8 AL A YA B ATEAR] B
29.89 <+ A - Hx}9 2 mpo] QWi (27.3%), A E A ol v AFH3H2.1%)

— SV B AR WH(04%)
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Table 25. Carbon neutralization program by budget
(unit: x 10* CO, ton, x 10® won)

] 197 267 317 _
o 2 N N _ A
(201172013) | (201472016 | (2017~2020)
H2p9 2 e 267.8 5.1 105.1 432
Hho] Q.u) 2= o U 2] o) 2
MEYE o)A 21,680 4,092 4090 | 29,862
Sedead qua | BFE 20.9 0.7 - 216
21 & H A3
AHgst 712 A 8 of) A} 4274 415 415 5104
- 295
877 2 A e 25 112 36.2
] LA 3
AABAAAREAR | g 1,966 6,631 9950 | 18597
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Table 26. Energy self-sufficiency plan for waste water treatment plant

S 2= 3T - ET}-\Z-Z 8

w2 | ambs | ad | ¥ o8 | aen | GaeE
wHA1(2010~2015) 2671 & I 107 & 1474 2 18
@A (2016 ~2020) - - 3370 & 6070 A&~ 30
3%-A (2021 ~2030) - - - 27070 A& 50
A 267 2 e 4370 2= 3447) 2~ 50

oje} o] Aol AEsh= oluA ArHIA I A A AR A -9

F371% 2 NAAGAEE U4 APE Aol BAL 2 FA% 9
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A 65710l 2szst A Ho] glow, o] F 5Tz A%EE $9stn

slastze] 382 FUeE Ash w9 - BEvs o= & va S

A% 1/4 550w Aol g&e] vm @ Auolth £szel oy o

th st A YA ol YA A S

07rdd dA AA steAH Al A] A7 395121 TOE AU AE 4H] 8,
o]F MHALE o] MANAH 2 986% A S ¢ ATHd dHFY G =
0.29 (KWh/m'), A1} BODY d=59 @9+ 2353 (KWh/kg - BOD) ©]al 3}
FAHYAE AAAY AHEEF T AETRSIY VX - FF7]AA 40.1%E
2283l HEFE 02 21.3%E 4] g (Table 27). 3, TOE(Tonnage of
Oil Equivalent)= 4 185 A4 v HAS = YA E 14 F3ikE0] 2

a1 g efshoh(3HE F, 2010).

Table 27. Classification of energy consumption in waste water treatment plant

L | T2 %Y | wR | san | ww | ame |
AR 7
TE | 25 | mx | e | oswz | wz | sem)
H]-8(%) 40.1 21.3 6.4 6.6 2.3 1.4 239
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Table 28. Renewable energy status in waste water treatment plant

4 | 2 | 29 A8 AAHMW) A
Aaey | B | ASR TOG T AERE | 259 | $9 (a9 ()
D) | MWD | o7y | Ba(67iz) [HAGALZERAAZ) (T
. 13065 809 3 1,120
A0 y 3
T I8 T omn | 00 | 0o | oo | 08
eS| 1710 129925 - - - - - _
2606
AR | L0 | 662565 | 2606 | Rz, | - - - 40
A4
o A 400 . _ .
}\13 }‘1 = 2,(XX) 131,313 4,4(X) (ﬂicﬂﬁ) 34
AL | 100 | B8EIT | 2306 | w) | - - - 39
WA B0 | AT | 276 | o ha) | - - - 93
g A | 60 | RTBT | 96 - 347 - 50 | 23
et 150 | 945 | M - - - M 0.5
EE| 10 | 266 | @ - - - 52 19
e | 0 | 228 6 - - - 6 03
A | 0 | 19w | 17 - 177 - - 09
Al 150 11,930 146 - - - 146 1.2
ZRAN | 0 | 39% | 9B 789 - - | BT
S Fb 150 17147 219 - 219 - - 1.2
Zhopt | & | 4™ | - 54 - - 07
AL | 60 | 513 | 18 - 12 2,920 1m0 | 35
AEAE | 130 | 2461 | 6% 690 - - - 20
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Table 29. Renewable energy supply plan by country
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Table 30. Specifications of MBR and A/O
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Table 31. Capacity and energy requirements of MBR and A/O
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Table 32. Specifications of A%O and MBR
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Table 33. Capacity and energy requirements of A%/O and MBR
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Table 34. Water quality analysis of MBR

and A/O process

5 Al 52 F = =435
- Raw water N o 13
ZAA K ET7])Fe] ¢ z _
BOD - Effluent of precipitation F7AARE7Iel <l F 43
- Raw water =R E| 7] © 4 13
S5 - Effluent of precipitation S eIl 23] F 43
- - Raw water =R E| 7] © 4 13
TN - Effluent of precipitation S E1el 23] = 33
- Raw water N < 13
_ ZA 2 E 7)o © = ~
P - Effluent of precipitation FPAARE7Iel <1 = 33
- Raw water =
7} =] _
DO - Effluent of anaerobic = X;; Z}I;OSBIP 13]/3¢
- Effluent of precipitation (TOADKK) 3NEzr
- Reuse water
- Raw water .
. 2 7=4 .
| Bt o e
- uent of precipitation <
- Reuse water (TOADKK)
- Raw water =
7= A _
o - Effluent of anaerobic = ;E] I}’I?CI%*BO 13]/3<
K - Effluent of precipitation e (UINS) 3NEzr
- Reuse water
- Raw water .
=]
A - Effluent of anaerobic = XJET}’I?CI%*SO 12]/3<d
B - Effluent of precipitation B (UINS) 3NEzr
- Reuse water
- Raw water N 4 13
2}t e R [ o ) .
gt - Effluent of precipitation SICR R S = 33
2) A%0%t MBRe A% &4
T AFe AY09 MBRS Z%s ¥Hoz A Ha AAqA P 3
2o mpol Aysgon, MAH w9 TA ek ARE AFs: AN
gt o Alsxfs Yo SAUH 55 Table 359 A AT



Table 35. Water quality analysis of A*0O and MBR Process

& A=A F S A H =435
Raw water 274573 18,15
DO Effluent of MBR %7 7):DO-31P 1% 7
Reuse water (TOADKK) A
Raw water A 74573 18,15
pH Effluent of MBR %7 7):HM-31P 1% 7
Reuse water (TOADKK) A
Raw water ) 2 13
BOD - Effluent of MBR SA-AE7 T o % 33
- Reuse water ©
- Raw water ) 2 13
SS - Effluent of MBR SAAE7) T o % 33
- Reuse water ©
- Raw water 2 13
T-N - Effluent of MBR SAAE7 T o % 33
- Reuse water ©
- Raw water 2 13
T-P - Effluent of MBR SAAE7 T o % 33
- Reuse water ©
- Raw water A 74573 = 13
A - Effluent of MBR %74 7" TCR-30 oh 2l 7k
- Reuse water (UINS) =
- Raw water A 74573 = 13
A% - Effluent of MBR %74 7" TCR-30 oh 2l 7k
- Reuse water (UINS) =
- Raw water ) 2 13|
43 | - Effluent of MBR =R e 2]=) = 53]
- Reuse water ©
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Figure 3. Wind turbine output data of one day.
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Figure 11. Battery charging and load data of seventy days.
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Figure 12. Variations of DO on processing steps.
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Figure 13. Variations of pH on processing steps.

(3) BOD(Biochemical Oxygen Demand)
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Figure 14. Variations of BOD and removal efficiency.
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Figure 15. Variations of SS and removal efficiency.
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Figure 24. Variations of SS on processing steps.
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