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Report Summary

Ste
Assignment 16TBIP-C1106 | Period of | 2016.04.27. , P
Classificatio (1) /(1)
Number 06-01 Research |~ 2017.02.26
n
. PJT Name 2016 land transport technology commercialization support PJT
Project Name
Detail Name
Major
Development of practical application of wastewater
Research Name . . .
Detai l advanced treatment system with increased removal
efficiency of T-N and T-P.
Government :
90,000,000 won
Number of .
Total: 4 R&D Enterprise:
researchers , ,
0 thi Inside: 0 Expenses in 60,000,000 won
in is
Qutside: 4 this step |Others: -
step
Total:
, Cho,Kyoung- 150,000,000 won
Director
Jae Government:
Number of 90,000,000 won
researchers Total: 4 Enterprise:
. , Total R&D
in total Inside: 0 60,000,000 won
. Expenses
research OQutside: 4 Others: -
period Total:
150,000,000 won
Research Participated company name
institution of JIU INFOTECH CO.,LTD
depar tment name
International
joint research
Commissioned
Research
Summary 4

In order to commercialize the wastewater treatment equipment (patent No. 10-1160970)
owned by JIUINFOTECH and to improve the structure that can be applied to the wastewater
treatment site, the denitrification integrated reaction tank with vertically arranged
structure in which the denitrification reaction proceeds, Application of research
project (PILOT PLANT) including sedimentation tank and inflow water supply line that
can process additional nitrogen and phosphorus.



-. |t is possible to reduce installation space and reduce energy consumption due to the
instal lation and operation of the agitator and to realize a wastewater treatment system
capable of expecting nitrogen and phosphorous removal efficiency equal to or higher
than the conventional level.

—-. Earning design theories for practical use, making design books and earning operating
theories.

-. The removal efficiencies of nitrogen and phosphorous are better than the announced
average treatment efficiency of the A20 system.

—-. Research of ‘"development of practical application of the wastewater advanced
treatment system with increased nitrogen and phosphorus removal efficiency" was carried
out. As a result of this study, we will increase the profit of the company by securing
the sales advantage by application of new technology, securing the new market,
expanding the existing market share, contributing to overseas export and increasing the
creation of new employment In order to reduce the input goods and the energy.



Summary in English

Purpose and
contents of
research

. We design, manufacture and operate technology of "Wastewater

Advanced Treatment System" which is our company's patent, and
manufacture and install research prototype (PILOT-PLANT) which
shows processing efficiency higher than conventional nitrogen and
phosphorous treatment efficiency.

. Obtain design and operation technology for practical use.

Instal lation and operation costs are reduced through the
installation of the intermittently agitated vertical structure
tank and the experience of the internal and external return rates.

. Obtaining additional intellectual property rights through

improvement to results of the study and securing domestic and
overseas new markets.

. As a result, it will contribute to the society by increasing the

profit of the research company and related companies, creating new
employment, reducing input goods and energy.

R&D
achievement

Installation and operation of (PILOT PLANT), an advanced
wastewater treatment plant with increased nitrogen and phosphorus
removal efficiency.

. Removal efficiency of T-N : Over 68.9%, Removal efficiency of T-P

: Over 70.1% (Environmental corporation announcement figures)

3. Performed at least 12 times of test and certified test report

4. Derivation of the appropriate DO concentration range for biological

o N O

9.

treatment of T-N, T-P
Derivation of proper internal and external return rate at the time
of biological treatment of T-N, T-P.

. Design drawings, design bills, maintenance manuals, etc.

Achieved over 10% reduction in input ratio compared to A20 method.
Achieved 2 contracts for technology (patent law) agreement

(design and construction agreement)

Recruitment of one researcher (April 2016)

10. Support for training of researcher (April, 2016~August, 2017)

11. Master’ s Thesis of researcher will be announced

(Feb.2017~Aug.2017)

Utilization

plan of R&D

achievement
(Benefit)

. Applying the technology of "wastewater advanced treatment system

with increased removal efficiency of N and P", which has reduced
processing time and input cost of wastewater treatment facility,
it has high economic utility value.

In the biological treatment, the treatment time is shortened and
the N, P treatment efficiency is improved compared to the A20
method, and the facility management is easy.

. Expert personnel are also easier to train than existing water




treatment techniques

. Contributing to the improvement of domestic and overseas
competitiveness and expanding domestic and overseas sales, finally
contributing to the creation of new jobs.

. Reduction of technical fee for use of foreign technology and
substitution of imported equipment.
It is anticipated that it will be possible to develop technologies
that apply to eco-system eutrophication mitigation measures.

, . Advanced
Keviord Anaerobic & Dissolved Nitrogen, treatment Sewage,
Y Anoxic tank Oxygen Phosphorus systen Wastewater
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1.00NH4+ + 1.4402 + 0.0496C02 —
0.01C5H702N + 0.99N02- + 0.97H20 + 1.99H+ (1.6)
1.00NO2- + 0.00619NH4+ + 0.031C02 + 0.0124H20 + 0.5002 —

0.00619C5H702N + 1.00NO3- + 0.00619H+ (1.7)
1.00NH4+ + 1.8902 + 0.0805C02 —
0.016C5H702N + 0.952H20 + 0.984N03- + 1.984H+ (1.8)
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Generation of Gibbs free energy

53’“'34 keal/mole-NH,'-N 15-21 keal/mole-NH,*-N

Qy% 2 (

Nitrosomonas sp. Nitrobacter sp.

Svynthesis of cells

s
.....................................................................................................................

=2 o =x (=)
st uiSol PERIRRE pH, 2%, DOSE, C/NHIE HIRS HE U 54 239 |,

S A

FA(Free Ammonia) 0| RULC}

M ZME Hhge| MY pHe 7-82 YA U= gh3o| Tl Eo| w2t Hie| MMHo=Z pH
7t Zashs M0l LB @224 XA pH o|ste] =70 M ECE of A9 EiEt &
TOF #Xs| HdastH =22 MY pH RAIE Rt YEelE 322 g8l HME 32
sl o Est A AXIL E .

s HESolM 25 S ZRFF ERIXIE 7%% =0, iz ndE2 Z2d n|d4E=2
M Nitrosomonase= 2F 35C, Nitrobacter= 2F 35~42°COllA Y &st CHA} 2FE0| Loftct,
ot =2 D0sZIt RAlIEsE AltstE0| §7P3FD4, Hanaki S0| E1Igh Hiel Zo| etx o
2 Zitst gt3o| dold = Ues FHL DISEE 2.0 mg/Li U4 Uct. HHE, LS BHE
2 98 =2 DOsSTZZ2A] DowningZ} Scagge= 0.3 mg/L O|&t, Scholber|2t Engel2 1~2 mg/L
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NO3- + 1.08CH30H + 0.24H2C03 —

0.06C5H702N + 0.47N2 + 1.68H20 + HCO3- (1.9)
NO2- + 0.67CH30H + 0.53H2C03 —

0.04C5H702N + 0.48N2 + 1.23H20 + HCO3- (1.10)
02 + 0.93CH30H + 0.056N03- —

0.056C5H702N + 1.04H20 + 0.59H2C03 + 0.056HC03- (1.11)

Al(1.9)ofl 2lstH 1 go AMM HAE A Al7|=0 2.47 go| MEHES0| &2= 10, Ol 3.7

g2 CODZfeZ EHAHEICE T2{Lf A(1.11)olMeb Zo| dtao| Hekof| os M EtEel 20|

o|24lof 2|st P HECH SItsHAl =t watM AH HEolM 2tel EEE s 7=

= C/NH|= 4~15 g/g NO3--NO|O{ =|A5F 3.5~4 g/g NO3--NS EHRZE st= HeZ EIF

Ct. 2|3 1 go AN Aol HMH Al 3.57 go| YZe|T7t MMEICH F% 22 IHolAM

Y|zl MM HAME YA AR2Es 2o it HFEE EFSY 5 U= Lolct. o2}
|

N +3e A4 HMAES 98 MM U Eacier 9F ZHo| ol
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1) N/03H
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A0 SES st A d olg MASH| fFt SHeR HExs
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S (Aerobic Tank)Z2 TAE0{ ZMN AAE HASHK| 28t YRS
(Nitrifier Recycle)at EMX| £3{X| S22 FHFHON UF.
e I ME HIIMEHOM Q8 WEAA SIIMZOAM D|dE
of AYFe = UALT stf, FlMLEE ST7|Mx9 LRSS
Nltrate% EEAIZ| = Yt &
SYFE { 2RMZE H2lSY
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‘SRT : 47 27 -F/M H[ : 0.170.3kgBOD/MLVSS/d
=W (RPN
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N2 St ElAA (50,000 7 100,000m° /) 2| 2 M2AIXMo| gl
Nitrified Recycle (100~200% Q)
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| 22
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2 oijol elore J|E A0SHmel FA 9 MAH EBES BT SlE
2 2 M5 AF AZFE(PILOT PLANT)HZH MA Al MA QX2 A203H F

Al
U.F.M AIAEL of MAl 2IXLE =S

1. @M=
1-1. 248 8% 2 A E{PILOT PLANT)
1-2. M2l Dy o= el
1-3. A8 24¥ : 5 w'fday (24HaHMH BE)
0.21 =fnr
0.003 = /min
-4 Helgd DA S BAHEEE SHAL SIE4 DSH2FA
-5 HelAEE
= Aol
BOD, 260 mg/f
=1 200 mg/f
T-N B0 mg/f
T-F 8 mg/' | 2 7Y I
e 20000 J4/m o
| RYEAEIEAL |
E
L] BOUEE B8 2ET ey
| — ;
L.. ......... :+.:|£ i e
&=z --------LEHLI—-EEL]IEA &)
HE 4 d (3 E A ) |
= HeE| s
BOD, 5 ma/f
85 5 mg/'f
T-H 20 |mgif
T-F 1.7 |mgit
HEa 500 |M/mi
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1-6. @}«

R4 el
FE Hel S8(%) BEsI Hial
mg/f | k=/day ma/d
BOD, 250 L3 L5 ma/§ 4B.0% 10 mg/{
{22} 200 10 A ma/f OT.5% 10 mg/i
T-M 80 04| 20 mg/'{ 75.0% 20 mg/!
TEN a0 04 20 mgli = — mg/f
WHA-M a0 04| 05 mg/§ = - mg/
NO3-N [ mg/§ = — mg/{
T-B 8 0.04 mg/{ TB.B% 2 mg/d
I = mg/{ =
20000 500 /mf 67.5% 3000 JH/mi

1-7. @ =EH
FE BH i B H| D
M S AIZHERT) 10 -~ 30 20 day
BEH 2 5 2 mg/E
pH 6.5 7.2 7.2
& H+2 15 -~ 20 i5 C
MLEE=SE 2.000 4 500 4000 mg/#
= MLES=E 4.000 -~ 28.000 5000 mg/§
: MLEESE 4,000 - 8,000 5000 mg/#
6,000 - 12.000 000 mg/§
50 - 100 0 % e ]
50 = 350 314 % LU
0.01 = 0.30 0.111 “gBOD/kgMLVEE . d
0.6 - 0.8 0.7 MLVES/MLES
0.3 = 0.8 0.55 g VES/g BOD S2E08EsSyAT
0.23 d
0.05 d’
0.205 g TBODS removed
SNRIE 2L E) 0.04 g TEN removed BIJENE
Gy, (SDNR), HIEEE 1.25 - 5.0 Q.122 g ND3—N removed
Do roiease 0.060 d
Anoxic Tank DO 0.2 mg/é R e
Anasration P releass. Conc. i1 mg/#
SO0/ NO=Nram 2.0 -~ 3.0 2.86 mg/é 1.5~3.0 E&#A
BOD/Pral 1.5 = 3.0 2.36 mg/§ 2.0~25 SIREA
g, Dp BHE S A 0.2 - 1.0 0.5 Oy mg/f
SERA 20 -~ 24 21 Qg mg/{
o B A3 O 8E S0E 0.3 ~ 0.5 0.47 mg/g 0.3~3.0 {day™)
1) H5E 8%
= A= =28 =(W) 0L [ =0i{He) T4 |[EE{Va)
(hr) {hr) {rn) {m) (m) {m*) {m?)
BR  goymymsos 2004 2.9 0.6 06D &0 1 0.6
MLES
=T == 25018 10.7 1 2.2
=Y 4 50| & 13.5 2 28
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1. @HNE

1-1. 38 BE : AZE(PILOT PLANT)
1-2. HE| Oy o= o
1-3. N8 24¥ : 5 mfday (24BaEy 2E)
021 hr
0.003 o /min
-4 HEEE DA HHESE SN GSEs D=HEFA
-5 HEABE
F= AU
BOD, 250 ma/f
= 200 mg/f
T-N B0 ma/{
Lin B mg/t | 2+ 72 |
nEm 20000 J/m¢ — N
| RE EAF(IEAH) |
- -
—emmmeee OIS EAATEE)
! =
) gugdgiss | -y
| - i
i A ———— == | ElEes
=" i
S i
T = A P —— wETEEZOIEAE)
e
HE|4 W4 (JIEA ) |
Iz HEI4
BOD, 5 |mast
=iy 5 mai'f
T-N 20 |ma/t
T-P 1.7 |mgit
o 500 |M/m2
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1-6. @}«

R4 el
FE Hel S8(%) BEsI Hial
mg/f | k=/day ma/d
BOD, 250 L3 L5 ma/§ 4B.0% 10 mg/{
{22} 200 10 A ma/f OT.5% 10 mg/i
T-M 80 04| 20 mg/'{ 75.0% 20 mg/!
TEN a0 04 20 mgli = — mg/f
WHA-M a0 04| 05 mg/§ = - mg/
NO3-N [ mg/§ = — mg/{
T-B 8 0.04 mg/{ TB.B% 2 mg/d
I = mg/{ =
20000 500 /mf 67.5% 3000 JH/mi

1-7. @ =EH
FE BH i B H| D
M S AIZHERT) 10 -~ 30 20 day
BEH 2 5 2 mg/E
pH 6.5 7.2 7.2
& H+2 15 -~ 20 i5 C
MLEE=SE 2.000 4 500 4000 mg/#
= MLES=E 4.000 -~ 28.000 5000 mg/§
: MLEESE 4,000 - 8,000 5000 mg/#
6,000 - 12.000 000 mg/§
50 - 100 0 % e ]
50 = 350 314 % LU
0.01 = 0.30 0.111 “gBOD/kgMLVEE . d
0.6 - 0.8 0.7 MLVES/MLES
0.3 = 0.8 0.55 g VES/g BOD S2E08EsSyAT
0.23 d
0.05 d’
0.205 g TBODS removed
SNRIE 2L E) 0.04 g TEN removed BIJENE
Gy, (SDNR), HIEEE 1.25 - 5.0 Q.122 g ND3—N removed
Do roiease 0.060 d
Anoxic Tank DO 0.2 mg/é R e
Anasration P releass. Conc. i1 mg/#
SO0/ NO=Nram 2.0 -~ 3.0 2.86 mg/é 1.5~3.0 E&#A
BOD/Pral 1.5 = 3.0 2.36 mg/§ 2.0~25 SIREA
g, Dp BHE S A 0.2 - 1.0 0.5 Oy mg/f
SERA 20 -~ 24 21 Qg mg/{
o B A3 O 8E S0E 0.3 ~ 0.5 0.47 mg/g 0.3~3.0 {day™)
1) H5E 8%
= A= =28 =(W) 0L [ =0i{He) T4 |[EE{Va)
(hr) {hr) {rn) {m) (m) {m*) {m?)
BR  goymymsos 2004 2.9 0.6 06D &0 1 0.6
MLES
=T == 25018 10.7 1 2.2
=Y 4 50| & 13.5 2 28
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2) F/MHI 2E

S21BODR 5t 1.25 kg-BOD/L X 1000
Fmel = YMLSSE S x Vay ) 4,000 ma/t X 2.82
= 0.111 kg-BOD/kg-MLS(0.01~0.3)
3) C/NHI 2E
BODRUSE 250
C/NH|= P = ” = 3.13
4) C/PH| 2 &
BODRYUSE 250
C/PHI= = = 31.25
T-PRAUSE 8
5) Soluble BODs (&)
K== SBODg + [ 5 X /55 X —5005 X (1-e™ ]
755 Vss
SBODs = 5 x 0.7 x 1.42 x 0.68336
5 = 3.40 ma/4
= 1.60 mag/4
0101 A, Soluble BODs(R54) = 5 mg/t
(1-e™) = 0.68336
VSS/TSS = 0.7
BOD/VSS(BODH %) = 1.42
6) yield of Biological solids (L& 2 MALE)
rols — 5
Pxo = ToFeg,
0.55 % 5m/d X (250mg/ o - 1.60mg/ £ )
L ! + (0.0  x  20d)
0.55 % 5m/d X (0.250kg/ m’ - 0.00160kg/m")
L 1 + (0.0  x  20d)
= 0.34 kg/d sludge Produced
011, Px DS Mare(kg/d)
Yoo MEZstgHs = 0.55
& e = 5 m/d
5 S 212 BODs = 250 mg/2
! S £ Soluble BODs = 1.6037 mg/4
By LHMZEA = 0.05 ¢
5. DEE2 HRBAIZHSRAT) = 20 d

7) The Amount of Nitrogen used for cell synthesis(MIZ &40 AIE

14

CsH/ON - = 113 13

0.34kg/d  x 12.4% =
0.04kg/d

_— = 1,000
5m/d

8) MGt P&

=  12.4%
0.04kg/d

8.46mg/{

o= 2AE)

(removal for cell synthesis)

(TKN in influent for cell synthesis)
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SUMAY - HMEZHL ABIE Za - RE LY
80.00me/¢ -  8.46mg/s -  0.50mg/g = 71.0me/s
9) K ZJOI ALE JHsE BOD

-F 2= BDE MEEHE0 AE%= BOD

Pex1d2x(1-¢7%)

]
0.34kg/d X 1.42 X 0.6834
= x 1000 =
5m/d
-AH ZZ0l AF2 JisS BOD
= 280D - MZESH0 AFZ2E= BOD
= 250mg/ ¢ - 66.29mg/ 4 = 184mg/ 4

10) &Kl 20l AL Jts8 BODOI M2 =0 2

COD reg = 3.71NOg =N + 2.3NO, =N + 1.3D0 (NO, -N = 02 & JI&)

184mg/ 4
SNOg =N = T = 49.52mg/4 b MA Jbs (20 €2
7
S0 30.48mg/s O A BAE= DIH2 weE.

66.3mg/4

BTN = SUAXO NO&N SE = (QuasN,
oo Moo 80 i
N, 19.5  mg/s
0IIIM, (QumegNe = 8ENO~NS=E, ¢ =
IR = eyl
—sy st X 4000
T X, - X 9000 - 4000
GIIIM, X = EJEMLSSsE =
X, = BIBSEYX MLSSE =
R = sxBB
_2MAZ R - RQ + RQ
- 23 x 5 m/d + 0.80
= 157 m/d
S92 | 314 % OIMO HREHEBUA SE 4
0IIM,  Q - fuRy =
IR = ey -
R = zxBB -
12) HEBFYAE(ISEAR)
- 99 SBODS £ (£2/B0DS] 80%) = 200.0 mg/l
- A2 BOD 5%
- QWE0 ADEE BODSE + SHO ADE S BODSE
= 0.00mg/2 + 66.20me/0 =  66.29 mg/l
GIIM, QBB ADE= BODSE - 0.00 ma/I
SHY ADE = BODSE - 66.29 mgll
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mg/L
al

26.4
OIIAM,

mgPO,/gMLVSS.hr

2.1
3.10 mg/I

a0
K
10
ol

-

00

2.7

0.5

(MZAI2

W

Ll
Wo

ol

2.36 mgBOD/mgPO,~P

(BOD/Pyep)

o
o
<

Al BOD

Kl
I 0

ol

0 kg/day
7.3 mg/|

H
Ho

od
<

H
Ho

ol

S

250.00mg/¢

66.29mg/¢
-183.71mg/4

a

10
ol
Wk
o
my|

of
Ll

ka/d
£/d

-0.9

m/d

-183.71mg/0 mg/ =+

(ME= HI= 0.7928)

-1.2
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Ok
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R

m /e

- HRTO &

HRT

X

0.63

3AI2H

X

m /e

A Nitrient max Remouval
Tigt

A Mtrient max Remoual
6X

OIIAM,

(mg/2)

23 27

CEN

A Nitrient max Removel

51.04 mg/l
0.122 47!

20.00mg/¢

71.04mg/¢

0.122d™"

(SDNR)

o

R
wi

=

QoN -+

5000 mg/l

(MLVSS)

H
Ho

(!
O
Ok
JijS
X0
ol
[N

ol
=
o

7o

Ll

51.04 mg/l

0.084d

X 5,000mg/¢

##4 7'

0.42m 0l &

X 0.084d

5m/d

kg/day

0.258

19.5

71.0
& NOs-Ns&

K
[l

2.86 gBOD/gNOz-N

X

CHat NOs-N
0.26
0.74

OIIAM,

[l
wil

b

2.86

147.40 mgBOD/I

kg/day

kg/day

0.3
2.86

EH /<\3" NO3_NE<5t
BOD-rea/NOz-red

Pl
wi
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mgBOD/mgNO5-N

——— ok
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[NH,4N]

U UN'maxeo.OQB(T—WS) % [NHAN]+KN X

— 0.47¢0-0%8(1-15) X 1 X
1+0.413

= 0.266  day” ( 15 T)

ODIA, Uumed (BOHSH DIMES ZIIEBE =

[NH,] (NH,N 2EE55) =
KN =

—=J| X SRT&HE
1 1
il - = =

0.266day-1
2.0

3.76

Hnmax
OIIA, SF =
1 1

P-F

3.76
0.266day-1

U nmax

9.02d < 20.0

&
]

growth Rate based on = 20 day

W = ———— = 0.05d-"

1/ SRTaer0 + Ky
OIIM, u =

1.60 )
4,000
e(m/d) x o(d)ol&
0.31d =

DO
DO+Kg
DO
2+0.5

0.47

0.413
15

0.5
7.2

1.2

= 9.023
= 0.55
= 0.05
= 4,000
= 250
= 1.60

= 0.31d

2m 0l &
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x [1-0.833(7.2 - pH)

x [1-0.833(7.2 - pH)’

(RIIS4-3H01l CHE HAHDIE A2 =)

day
gVSS/gBOD
gVSS/gVsSS.day
mg/|

mg/I

mag/I



AR BIX REEY
22X REEE(M) = Y 24(m/d) 6(d)oly
AN
6 =
SNR x X
OIJIM, 6 : ZJIZ HMBAIZH(d)
AN, Bats @RE = 71.04 mg/l
SNR : HIZASE = 0.04 g’
X : BN gy ER2H 5N = 4000 mg/l
71.04  mg/l
6 = = 0.44d
0.04 4! x  4,000mg/ ¢
EIX REE(M) = Y 248(m/d) o(d)ola
= 5m/d x 0.44d = 2.2m 0] A
= F7HA WS & @& 44
(RII24t8) 1.55m < 2.22m (= ta) -——— ok
= 8 2
ZI)| X #1 = 1.20W x 1.20L X 1.60He = 230 m level = &
Vv = 230 m
= LW 2|
O MBS 20| Qe M4 Q7 = 0.13  m/min
oD = 0Dy +0D, +0D; + 0D, OlA
= 0.19 + 0.52 + 1.83 + 0.01 = 2.55 kg0, /<
oD ZHO & ALQTEY (kg-0, /)
OD; BODAMSHOI QB AFAQPE (kg-0, /) 0D, :LIMSE0 2R AA2PE (kg-0, /)
ODs HASH HQE AARPY (kg-0, /) 0D, |RE4L2 UIts &2 (kg-0, /)
OD;, = a-(BODMMHZ -k &2 OlA
= 0.5 x ( 1.225 - 2.86 x 03 )= 0.19 kg0, /¢
a HMABODY E QB AbAZ 0.3 ~ 0.6 (kg-O,/kg-BOD)
[H2JIZ 0.5 kg0y/kg'BOD ]
K SEAl 225 = BODY (kg-BOD/kgN [ M8 JIF 2.86 kg-BOD/kg-NOs -N]
OD, = b-Sa0ilAl
= 0.08 x (230 + 1000 x 4000 X 70% )= 0.52 kg0, /<
b CH9| MLVSSE LIS S0l o8t AAAHIZ  0.05 ~ 0.15  (kg-O,/kg-MLSS-day)
[ g JI=E: 0.08 kg-Oy/kg-MLSS-day ]
Sa MLVSSZ (kg) (ZJ|1ZX &80 R4 &3 X)
(MLSS®S 2f  70% MLSS: 2,000 ~ 4,500 mg/s)
[MLSS =g JI1& 4,000 mg/4]
OD; = 4.57 - HistE B2 0lA
= 4,57 x 0.4 = 1.83 kg-0, /<
4.57 ZASHOI TR AARE BAH S (kg-O, /kg-NHs -N)
0D, = DOaerobic x Q = 1000
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kg-O. /&

0.01

1000

mg-O, /4]

2

DOaerobic

2.55

oD

a

10
=
M0
of
ELl

5%

X

0.277

5%

0.277

m'/min

0.13
(kg-Oy/m)

I
ol

184.12
HE JHOIAM &L

0.277

OIIAM,

5%

]

= ME0A &012

m}

=
S

=y jl

T2 REREE2 AZMAEXZ HAHECH

Ll
ol

—_—

0
alll

Ju
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4
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el

15
100

m/m-d
kg/m'-d

30

H(m'/m’-d)

110
I+
aJ

= EX0IE

)

(

125

m/m-d

hr

50

Hm'/m-d)

110

I+
Il

il

Rr
gl
=4

K
R

K0

i
ol

ol
1o
I+
al
H

m/d

m/d

0.33

I_\/:

m/m-d

15

m/m-

Ly

Rr
aJ
I

&)
__.A_u

OIIM, A

5 m/d
15 m/m'-d

&(m/d)

3+

R

s

AXl 2E(m/d)

<

=
=]

k

o]

o10lA, Qg :

5 m/d

#4444 mg/ 1

&(m/d)

3+

TRYe

o
0
_|L
(1]
il

=
o

oD
ol
Kd

Hr

0.7 (MLVSS/MLSS)

4,000
MLVSS/0.7

MLVS¢
MLSS

mg/{

4000

mg /4

5714

mg /2

0.7
9,000

mg/{

A
7
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A =
SLR
OIJIM, A: BIMZE HEHE (M)
S42(m/d) = 5 m/d
Qg : BrEZ AR R(m/d) = 9 m/d
X:EJX 8% 2R D82, N = 5714 mg/e
SLR: NEE=L5tE(ke/m-d) = 100 kg/m'-d
( 5m/d + gm'/d ) x 5,714mg/g
A 100kg/ -d
~ ( b5m/d + gm/d) x 5,714kg/m’)
A 100kg/ -d
= 0.78 m
w F7HA WHE & #s 44
(EoI25H8) 0.33 m < 0.78 m (DEERs8) -———- ok
= AME XA (m) o- \,-"Ilg olal
OIJIM, D: B&ZE =H(m)
Al SEE EXMET THEA(M) = 0.78 m
B xonm 1.0 molat
m
= H 8% V= 1.00W x 1.00L x 0.87 H
V= 0.55 X (1+1X0.365+0.365X0.365)
3
V= 0.365W x 0.365L x 0.15 H
BHHl V=

0.87
0.27

0.02
1.16
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Het M
1) EetMA QIX}
2 SR Hoke
AL =X W OHE W B4 0 GHEES BIHAL GlE S DEHEIET
EaH F @: 5 w9
.21 mihr
Y E
3 5 52 He g5 S8
8] =t | 752 | == | =82 |dc a8
{mg/f) | (ko/®) | (ma/f) | (kp/8)
BOD 250 .88 2 007 89.2 %
CODy, 200 07 1.6 0.01| 99.2 %
53 250 0558 5 0.02 58 %
T=M 30 011 8 003 T3.3 %
T=P 6 .02 1.3 0005 TB3 %
&2 20000 OFEl /m¢ 500 OISl /mé 7.5 %
Ol [R=Th
SAT (ZBE AFAMZ) — 5 ~ 25 ¥ [28 : 14.4 day]
HAT (RI%E HEAT — SSU2SE - | ~ 3y [EE: 3 hrl
M®m=J|E : 4~Bhr [EE: 6 nr]
F/M H - 0.1 ~ 03 wgBOD/kg MLVSS-d
[BE: 0.12 kg-BOD/kg- HL'-.S -d]
EFHER |88 S — 3000 ~ 4000 mgs = 4000 mg/$]
HEEI|E MLVSS B — 2400 ~ 3200 mg/s [«-m 3200 ma/t]
pMLvsaE S H| (MLVSSMLS — 068 ~ 0.8 [HE 88 ]
N N-TE = 100 ~ 400 % [EH8: 212%]
P HaE — 25 =~ 100 w%[=E8: 94 %]
Ti$2) — 15~207T [H®: 15 T]
® HE HEBEC
| Q2 20l |
i
[ g2 =z=012A5) |
L
g i L L S S |
i i
e EEEEETTTEE o
E i IR
]| B = | !
i :*
| LEE |-~ ESE0IEAY
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EAH A LA

m el g A0 MASES SIHAIZ ot DE=X el &EAl

m EAH R Q: 5m/d
0.21 m/hr

L EERES HE YE 43
g2 | s | 282 | sz | 25 (d2 &8
(mg/4) | (kg/&) | (mg/e)  (kg/&)
BOD 250  0.88 2 0.01] 99.2 %
CODy, 200 0.7 1.6 0.01| 99.2 %
sS 250  0.88 5 002 98%
T-N 30 0.1 8 003 73.3%
T-P 6  0.02 1.3 0.005| 78.3 %
EE 20000 O21/m2 500 Otel/me | 97.5 %
CR=PRIPY
SRT (LEE MFAIY) — 5 ~ 252 [H2: 14.4 day]
HRT (£2I3tX MBAIZ > SEBSE © 1 ~3h [H8: 3]
E=ZJ|x © 4~8hr [HE: 6 hr]
F/M b — 0.1 ~ 0.3 kg-BOD/kg-MLVSS-d
[=g: 0.12 kg-BOD/kg-MLVSS-d]
SHPIST MLSS 55 — 3000 ~ 4000 mg/f [EE : 4000 mg/e]
HEZI|E MLVSS 55 — 2400 ~ 3200 mg/t [ME: 3200 mg/t]
MLVSSSZHI (MLVSS/MLS — 0.6 ~ 08  [X=: 0.8]
NERTEE — 100 ~ 400 % [®Hg: 212 %]
QR ptag - 25 ~ 100 % [®=E: 94 %]
T (#=2) — 156~20C [Rg: 15 7C]
m Hel HEE
| 23 22 |
g
EEEESEGENEM
i
I 2o E(EE ML 2E]
; 4
LI EERNEEEETTEESN Y
] 4 eI
D | EPIES | i
1
1

|---»Eennzz0=A4

o
o
A ¥ .

1
S
G
=
Uz

EEEEYT
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—

IS)

1.8~3.0hr2 & A

—

[—

= Al2H HRT

X

1S

[S1d=]
= Jywi)

m &X JI&E
=
=]}

0
H
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Hr
H
m
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110
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i
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KO

Ie)
K
R
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E

a

00

o
Ell

RO
<J
10
00

ioJ

F

t

> HRTOl 2

0.13 m

0.29 m
2 hr

2
3.5 m'/day
x 0.873

3.5
24

3.5
24

3

CHIE AR
» TCOD:TPHIOI <

2) HRT

3.5 m'/day

2 HRT (hr) = 0.290 x TP MA&(mg/4) — 0.49 [TCOD:TP = 20~43]
22 HRT (hr) =0.799 x TP MH&(mg/t) - 2.10° [TCOD:TP = 42~68]

a

0
OF
ol
OF
Ki
010
D)
0K

20

0.49 0.873 hr

x 4.7

0.29

=

~. TCOD:TP Hl

2)

H
Ho

ol
Ok
Ki
0[0

J

200 mg/4
6 mg/4

ul

Ho

Il

-

10

ES

0lo

3

c _
a

T-Ps

ol
=

oxX O
oL TT

= 3

- T-P MAHE

0.31 m

4.7 mg/t
6 mg/t
1.3 mg/’
x 1000
x 3200

0.05
0.05

0.05 kg-T-N/€

0.025
t R7E)

IOHaf NO3-N& x 1000

=

SDNR(r) x MLVSS

EtX
0.075

Vn

10y
<
I
a0
<]
o]
0

-~

20

ol

i

Kl

a

n0

3
i
ok
0
<

(|
1

if
X

0
ol
H

0
<

Kl
ol

Ok

[

21.43 mg/4

0.11 kg'T-N/€

0.005 = 0.075 kg-T-N/&

@ 8 A2 (Influent T-N)

0.03
— 47 —

0.1




HI

EH A LA

) x (9 BODE - 2& BODE) xM = 0.03 kg-T-N/&
.Y(net) : 240|142 SAH =+ [Range : 0.3~0.8]
—  0.55 mg-vSS/mg-BOD
. =& BODE —  0.88 kg-BOD/Y
2 Z BODH —  0.01 kg-BOD/<
D142 LH N &2H(N/VSS) [Range : 0.02~0.12]
—  0.07 g-N/g-VSS
B REST TKNH ©0.005 kg T-N/&
—. =5 = NOg-N ©0.025 kg T-N/&
2) SDNR(py : TCQ HIZE &
= SDNRgg x 1.097"® x (1-DO) 0.05 &~
D SDONR(g) : 20C 2l HIEZ & £ [Range : 1.25~5.0]
— 3.5 mg-NO3z—N/g-VSS-hr
— 0.084 kg-NO3—N/kg-VSS-&
15T
0.4 mg/t
3200 mg/4
0.8
4000 mg/4

14
1l

o 1

8 x 4000
[(MLVSS/MLSS)
MLSSs &

® DO : S&etsx

3) MLVSS=S S = Xv x Xi
@ Xv:MLVSS s&
@ Xia: SELEE

& i

Eitars
0.

[

I

~Vp (= 0.13 m), vn (= 0.31 m)
Vp+ Vn= 044 m > V= 029 m

[tetd 22 S (Vp+Vn) = 0.44m 0|42 2 HH &

m &3 22 (V3)

V3

1
=
>
—
>
T
[©)

m 2 BE

L B2 8% (V2) 044 m < & 8 (V) 058 W ———— ok
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EAH A LAN

HEZ)|IXE ML BIS S8 RY T4 MEHEIS0| L
0l HSEUAME R 24+ Fo RIS SHAB D SAl
25 NO,-NO2 BIB5ts i8S ~8sit.

EPPIE=

0.41 m

Q 3.5 i
Vi =— x HRT = X 6 = 0.88 m
2 24
1) Q: MEHIEX 2K — 3.5 m'/day
2) HRT : XM& Al2t — 6 hr
p ZE A o8t 2EFAA
Q o 3.5
V2 = z x Ao 228 HRT = X 2.823 =
1) Q: MEHEX 2K — 3.5 m'/day
_ _ _ ( No_ Ne )
2) ZASH0 2 REH HRT = X 24 = 2.823 hr
(U x XN)
- Ny: /e 2ase — 30 mg/!
- Ne: 9& NH,~Ns& — 1 mg/4
- U: 22LI0H0 CHst ZHDIE AR A
1/0%+k
u = { = 0.963 9~
Yn
@® ©%: SFE Dedst $J|x2 & H SRT
.09 = eMxsF = 1274 2
Oy EASE 8 £ A SRT — 6.369 &
SF : Safty Factor [Range: 1.5~2] — 2
. By EASLE /8t = A SRT
1
Oy = —— = 6.369 &
M (Un—Kgem)
LUy BEE MG OIS 2O UL E A
[NH,4N] DO
Uy = uNmaxxeo.oga(T—m) 4 X
' [NH4NT+Ky DO+Kp
x [1-0.833x(7.2-pH)] = 0.202 97!
Unmax - 24HSH OIS =01 HIEZE JHl= [Range : 0.3~0.7]
- 0.47 97!
[NH4N] : NH, BHEZ g} & Al — 1 mg/t
KN CERAG E2E M = 10(0.051T—1.148)
—  0.413 mg/1
T4 - 15T
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EH A LAN

DO: EEZ) X E2E=MAs — 2 mg/t
Ko: DOEH &t — 1.3 mg/4
pH: &=Z)|X pl[Range : 7.0~8.0] — 7.2

Kyoy: 20 T2 ZALSR RFAtSIA4S - 0.05 o
T:== - 15 C
@ ken = 0.08x(1.04)2° = 0.066 g-VSS/g-VSS-day
T:=2 - 15 C
® Yy: Z&h3 0182 SAH- [Range : 0.05~0.21]

—  0.15 g-VSS/g-NH,~N

—. Xy = MLVSS x 0.08 (assumed fraction of nitrifiers) = 256 mg/4
@O MLVSSs&Z — 3200 mg/¢

Q o 3.5
V3 = — x SIIZ2450 2238 HRT = X 5.868
24 24
= 0.86m
1)Q: M28ISX Qe — 3.5 m/day
i (S,—Sg)
2) SIS/ Q8 HRT = ———— x 24 = 5.868 hr
(U X X\/)
-. S, 92 BODSE — 250 mg/t
-. S, 25 BODsE N 2 mo/t
— U 22LI00 CHBH BHDIR ADH %
1/0%+k
Uu = / d_ - 0317 9
Y
M o%: SF= Dt 3J|x0 AH SRT — 12.74 L
(1.04)" = 0.099 g-VSS/g-VSS-day

@ky = 0.12x
T4 - 15T
@ Y: &4 0M2 ZAH4  [Range : 0.3~0.8]
—  0.56 g-VSS/g-BOD
= — 3200 mg/2

Oetd 22 8% (V1) =0.88m 0l &AE.

V4 = W x L x He

= 12 x 12 x 16 = 2.3 m
W: = m — 1.2 m
L:&0| m — 1.2 m
He: ®&+4& m - 1.6m
m&EH BE
T EQ 22 (V3) 088 m < A 2 (V4) 23 m ———— ok
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AL

3 AN

=2BOD=sT x Q

“F/MHl = —— = 0.119 kg-BOD/kg-MLVSS-d
MLVSS x V
1) 82 BODsE= — 250 mg/4
2) Q: MEBEIEX KRR — 3.5 m/day
3) MLVSS s& — 3200 mg/4
4V EEEIX Y — 2.3 m
F/M H] 0.1 < 0.119 < 0.3 kg-BOD/kg-MLVSS-d —-——- ok
V x X
SRT = = 144 Y
Qw x Xw

NV E85Z) X S — 2.3 m
2) X ZJ|XMLSS =& — 4000 mg/4

MLVSSs & — 3200 mg/¢

MLVSS = =4[ (MLVSS/MLSS) — 0.8
3) Qw : S HK S

a-5S0-Q+ b-Q:Sss - c'V-X
Qw = = 0.08 m'/day
Xw
-.Q:UESE RY FH — 3.5 m'/day
-. S0 Sxg RUH=E 722 EHH BODsE
— 200 mg/4 (264 BOD(SBOD)sE = 82 BOD x 80%]
-. Sss HISAZ RYL=E R4+ SS
— 250 mg/!4
- V85322 8ggm — 2.3 m
- X B EX MLSS s& — 4000 mg/4
@ MLVSS=& — 3200 mg/’

@ MLVSS =&HI(MLVSS/MLSS) — 0.8
—-.a: &0l4 BODM 2t ikl &&E [Range : 0.4~0.6]
— 0.4 g-MLSS/g-BOD
-. b: 9SS Qs £kl d&E [Range : 0.9~1.0]
— 0.9 g-MLSS/g-SS
—.c:E2HSHX D429 LHMSEN 28 MHII2HEE
[Range : 0.03~0.05] —  0.05 g-MLSS/g-MLSS-&
- Xw: d0EH X2 BZ SSs6[Range : 6000~12000] mg/4

— 8000 mg/4
4) Xw : & K2 B2 SS=E [Range : 6000~12000] mg/4
— 8000 mg/4
SRT: 5 < 144 < 25 —— 0k
e ZI|

al = oD _ 1.473
0.277 x 0.277 x 0.05
= 106.36 m/& = 0.08 m-O,/min
1) BE AEHOIA &S :0.277 kg-Oy/m
2) HE dHOUHAM &AOIEE 5 %

3) OD = ODy + 0D, +0OD; + 0D, UA
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HI

A A LA

= 037 + 0736 + 0.36 + 0.007
= 1.473 kg-O,/
oD : 38Y T AULLRPEY (kg-0,/Y)
oD, BODAHSI0 28 AAA QP2 (kg-0,/Y)
0D, HMSEN 2Rt ALRPE (kg-0,/Y)
ODs ZIASH B2 RF AAR T (kg-0,/Y)
oo, : RESZ We &4 (kg 0,/Y)

—. ODy = ax (BODMHE - kx &2 &) OflA
= 05 x( 087 - 28 x 0.05)

@ a: HMHBODY Z L8t AtA 2 [Range : 0.5~0.7]
— 0.5 kg-O,/kg-BOD

@ BOD MHE = R BODS
. 58 BODsE -

. =& BODs& -

@ k: €EHAl 22&= BOD

i
H

- S BODEE =
0.88 kg-BOD/day
0.01 kg-BOD/day

=3

= 0.37 kg-0,/g

0.87 kg-BOD/day

—  2.86 kg-BOD/kg-NOz—N
(OR=F = —  0.05 kg-T-N/&
bxSaxV
—. ODy = — 0l k&
2 7000 Oll A
0.1 x 3200 x 2.3

1000

— 0.1 kg-O,/kg-MLSS-day
@ Sa: MLVSSZ (ZJ|x= 889l RII4
@V:EE ZI|E LS
~. 0Dz = Cx HAFEITHA T-NZ O A
= 475 x 0.075 =

0.736 kg-O,/&

@ b (& MLVSSYE WS EN 28t At At [Range : 0.05~0.15]

=5 X — 3200 mg/’
— 2.3 m

C: Zbits BH201l Mt AHIE A
PN

_ DOaerobic x Q

0.36 kg-O,/<

= = 0.007 kg-O,/&

- D4—T ol A
2 x 3.5
1000
(» DOaerobic : &71x° &
@ Q: MEBYSE RAFS

> HEZI|E S ZRE 2

ES
S 1

=092 x N = 012 x 4 =

—  4.75 kg-O,/kg-N
— 0.075 kg-T-N/day
EhAsE - 2 mg-O./4
— 3.5 m'/day
Il
2.3 m-air/t = 0.04 m-air/min
2.3 m
m& 0.5~ 1m-air/h — 1 m-air/hr-m
0.48 m -ajr/min
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2= S H LA
g2 : A2 BI|” —  0.12 m-air/min
N: A2 2 — 4 ea
CEEEIX 20 2R SO0 MESSE IS0l 26 ML 7S 20
ZLoB=z 0.48M/min Ol& & &
> R: LWERESE (Internal recycle rate) [Range @ 100 ~ 300%]
— 212 % ———-o0k
Roo—o M o830 — T e - - oo
N 7.14
DO Ny 7 dAss — 30 mg/¢
@ Ng: RZ NH;-Ns& — 1 mg/4
B N: Hels BAsSsZ(SENO;sE) > 0.025 kg T-N/2 —  7.14 mg/¢4
@ r: 28 B&5E [Range : 25 ~ 100%] — 94 % -——— ok
Ca-S 4000 - 250
= = = 0.94
Cr-Ca 8000 - 4000
.Ca:=J|IX MLSS s& — 4000 mg/’
MLVSSs & — 3200 mg/¢
MLVSS = & HI(MLVSS/MLSS) — 0.8
.S RYUSSsLE — 250 mg/¢
. Cr:dts 224X 55 [Range: 6000 ~ 12000 Img/¢
— 8000 mg/¢
s m &X =H

Ol+E MEsN0l WHOZ XHelgd I 245X FRSES dA5NoZ HY
22ADE 528 Ml 32z 45X L ERSES MAHSL
m &% J|I=
HHEISIS — 15 ~ 25m'/m -day (HE 15 m'/m' -day]
N8 =2 25t2 — 40 ~ 125kg/m -day ESE= 100 kg/m'-day]
25 26t — 50~190M /m-day [BE 50 m'/m-day]
& AI2F (SRT, — 3 ~ 5hr [HEg 4 hr]
Skl BHEE2 94% =2 & A ST
=Xl EH FHl= 60°0/4 @2 S} [RafaAS =4 2/32=2 &HT.]
SHXl =&I18 EX8 2 EH(Hopper2 JI2J|= 8°~12°2 StLt.

3.5
Al =— = —— = 0.23 m
Lv 15
1) Q: DM X et - 3.5 m'/day
2) Lv: 29 2518 — 15 m'/m -day
> NS00 Qs XX HHA ME




= S AH &M
(Q + Qg) x X )
A2 = ——— = 0.27 m
SLR x 1000
1) Q: DHIBLX LUK - 3.5 m*/day
2) Qp i BSEEHKN SH=Qxr = 3.29 m'/day
O Q:DWELX UK M /day — 3.5 m'/day
@r: AR BtEE - 94 %
3) X Bl SZT MLSS s& — 4000 mg/‘
@ MLVSS=s& — 3200 mg/¢
@ MLVSS == HI(MLVSS/MLSS) - 0.8
4) SLR: D8 E £5t:[40 ~ 125kg/m* -day] — 100 kg/m -day

LMetd 22 HEA (A2) =0.27m 0422 & E.

im

L1 =£ = 3.5 = 0.07 m
L' 50
1) Q: DH2BLX SUKY - 3.5 m*/day
2) Lv: ¥ 25t — 50 m'/m-day
m & g2 (V)
Va = 1 X 1 x 0.87 = 0.87
Vb = 0.55 x (1+1x0.365+0.365x0.365) = 0.27
3
Ve = 0.365 x 0.365 x 0.15 = 0.02
A = 1.16
m AH EHA (A3I)
A3 = W x L = 1 X 1 = 1
m &3 &% 20| (L2)
L2 = 9o 20l = 1 x 19 = Tm
m & HE
TEQ HOA (A2) 1 0.27m < AH EHA (A3) 1w
Ze €3 20/ (L1):0.071 < EH €7 20| (L2) :
Ze BXAZE 4hr < A AEAIZ 8 hr
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= S HAA
ZANMBE w AR 2
(C-113) SEE S2XE 161 Yol £8 YRsts =00
SENEE 2XE Y H 250
OREPPIES
X MO - 15 Y
224Xl 848 — 99 ~ 99294 =2 99 %]
82 5148 — 75~100%[M2: 95 %]
L2XIo EIIHS YNBI| SI510] ZRB RIS =B
m e 22 (V1)

(m]

Vi = QwxT = 008 x 15 = 1.2 m
1) Qw: =ikl ¢de - 0.08 m/day
2) T:&dX H& It — 15 &

HH 2 (V2)
Vo2 = W x L x He
= 15 x 15 x 16 = 3.6 m
W: = m — 1.5m
L: &0l m — 1.5m
He: ®R=2=& m -— 1.6m
/\4]:” D—lE
TEE & (V1) t2m < &H 88 (V2) 3.6 mM ——— ok
2R MFAIZ 15 < &H HFAIZH 45 2 ———- ok
Ze 301
g = 2)&JIEX ZEH 201 + 3) 4S5 0SB IZ(Air-Lift Pump) 22 301
= 0.08 + 0.08 = 0.16 m-air/min
1) ADIEX 2R I
= SHAMNEXE EH x 3)| LS
= 36 x 05 = 1.8 m-air/t = 0.03 m-air/min
O EHIMEE E 3.6m
@ 37 =& A 0.5~ 1m-air/h — 0.5 m-ajr/hr-m
2) ABDIEX A 301
= g2 x N = 008 x 1 = 0.08 m-air/min
g2 : A& B8 —  0.08 m-air/min
N: &2 2 - 1 ea
3) 4S5S4 OISEZ(Air-Lift Pump) 2R 2J1&
= Air-Lift Pump ==& x Air-Lift Pump 271 &f
= 1 x 0.08 = 0.08 m-ajr/min
@ Air-Lift Pump =& : 1 set
@ Air-Lift Pump 3J1& 0.08 m -air/set-min
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= S H LA
m S0 AlE
=+ = M2 bl 1
B S M-1302 STS304
g & ASHOISED
g A Air-Lift
=5 0.08 m -air/min
= & 1 set
<= M2 Bl 1
B = M-1303
o & WWIPSPN
& & Rubber Disk
= 2 0.12m /min
= g 1 ea
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FLEXIBLE JOINT (RUBBER, FLANGE-5TS) 504 &a 2| 59,000 118.000 &a 4 59,000 118.000
5T FLANGE 504 =z 10 13,000( 130,000 = 10 13,000( 130,000
933 O=-Zkg/ee et 3 38,000 117,000 zef 4 30,000 156,000
STS BOLTANUTSEA T & 2hAF = 1 120,000 120,000 & i 120.000 120,000
5TS ANGLE (TITI28) 4047 & 1 140,000 140,000 Al 1 140,000 140,000
S TIH| LT HES. ADH0 B Iot 1 77.046 77.048 lat 1 70,416 79.416
= 2l 5 137.910 589,550 2l 3 137,910 689,550
BuE=2 ] 7 157,183| 1.100.281 2 7 157,183 1.100.281
ggas el 4 102.628 410.512 e 4 102,628 410.512
ZFes ot 35,000 45,000 Iot 1 35,000 35,000
(£ 3] 4,601,809 4,773,279
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2 AU ELY NCHE 29 Y A0 HD
T E4 0 IS HEISS(NPRASISE r2OZ2E
] & # 2
7 2 oy | =g o 3 =3 2| o gt o 3} 2o
1-3, SEETN
g EETY PVC. 1504 set 2 80,000 120,000 sel 4 §0,000) 240,000
FeSHz U SNSES §® |5T5504 of 25 202058 505,148 il 25|  202.058] 505,148
FUEHT ¥ SHEET Angle |40x40x4T M 11 10,517 115.687 ] 11 10.517 115,687
Bz e 3T3304 i 45| 202,058 909,266 il 45| 202058 908,266
BI X Angle AlnAOn4T 1] 16 10,517 168,272 L] 16 10,517 168,272
%7| = Flat Bar ADx4T M 24 4,200 102,960 M 24 4,290 102,960
UHEI gE 575304 0] 4 202,058 808,236 o 4 202,059 808.236
EHET Weir & Scum plate 373304 M 1 136,500 136,500 M 1 136,500 136,500
HHEZ Angle 40x40x4T M 1" 10517 115.687 M 1 10517 115,687
BHZ Channsl 100260%4T M 4 41,600 166,400 " 4 41,500 166,400
WALK WAY W700 x L4000 x H1000 set 1 5000000 500000 set 1 500,000 560,000
ST HE/UE M16 x T5L set 85 1,834 155,918 set 85 1,834 155,816
5TS BaA M1 EA 85 130 11,050 EA 85 130 11,050
STS HEgs EA | 100 420 42,900 = 100 429 42,800
ST 22 HEE ADH & It 1 155,641 155,641 Iot 1 155,641 155,641
HUET ol 3 156,492| 465,476 2l 3 156.492| 469,476
883 | 2 157,183 314,366 o 2 157,183 314,366
ELES ol 3 102,628  307.884 ol 3 102628 307,884
S7es ot 1 32,752 32,752 Iot 1 32,752 2,752
[£ 3] 5,138,130 5,258,139
= A 212 R4 0 DTHE S8 ¢ AZ038 H
T2 #4.2 DEHEIZH(NPRAS)SE A20=4
8 Z Hl 2
7 gy | =2 =g 29 3| o4 =3 =i 29
1-4, LR=EZ
PVC. PLATE 4T 0¥ 6 48,000 288,000 L] & 45,000 288,000
PVC, ANGLE 50Lx3T m 12 3,200 38,400 m 12 3,200 38,400
PVC PIPE 3004 m 4 120,000 480,000 m 4 120,000 480,000
PVC PIPE 2504 m 4 80,000 320,000 m 4 80,000 320,000
PVC. BEE 254 kg 4 5.000 20,000 kg 4 5.000 20,000
PVC, GRILL ea 4 10,000 40,000 EE] 4 10.000 40,000
BACK =} ea | 200,000 200,000 aa 1 200,000 200,000
CANVAS 32T L 4 30,000 120,000 o 4 30,000 120,000
578 SUFPOAT 4 i 246,000 20,000 A 1 29,000 20,000
2274 4 1 46,500 46,500 1 46,500 45,500
Hea o 6 156,492 038,052 el & 156,402| 9381052
2Eog ol 3 102,628 307,884 L) 3 102,628 307,884
728 L Ruis 3% 4 1 21,700 21,700 L] 1 21,700 21,700
E | 2,850,436 2,830,436
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& A BOTIR S48 02 A 8 A0SR HIZ

Ae 840l 3=z A2 (NPRASISE AZ0=g
2 a -1l |
™ o B | +2 B3 = 28 b =3} =
1-5. Z3IBM
CONTROL PANEL OIZE0 ea (8373 st 1| 1.500.000| 1.500.000 st 1| 1.500.000| 1.500,000
HE (BLS) <o E F3R(35W) ea 3 §0.000|  180.000 ea 3 £0.000 180.000
HY A Quick Float (2%F7]} sst 1 220,000 220,000 sst 1 220,000| 220,000
HdB{H-PVC) Y =4 lot 1 700,000  700.000 ot 1 800.000|  BO0.000
AT lot 380,000 380,000 ot 1 400,000 400,000
TI7 M8 (3T8-304) iot 1 140,000 140,000 lot 1 150,000 150.000)
2T lot 44500 04,500 iot 1 8,400 98,400
[PECE-P g 7 185.611| 1.200.277 gl 7 185,611 1.280.277
¥z a kil 3| 183803 551400 al 3 183.803| 551400
RETOT lot 1 30.700 30.700 ot 1 30,700 30,700
[& ) 5,005,885 5,220,785
-6, FEEIA
COM.CElE EEIOE b M3 | 15 70.000 | 1.050,000 M3 18 70.000 | 1.260,000
B S HH S 2 4 1 000,000 | 3.000,000 & 1 3.500.000 | 3.500.000
= TON | 1.0 780,000 750,000 TON 1.2 750.000 200,000
I Mz | 32 15,000 480,000 Mz 40 15.000 600,00
e M3 |15 40.000 60,480 M3 1.8 40.000 72.000)
B L | & 1 500,000 500,000 & 1 800,000 500.00D
22T & 1 100,000 100.000 & 1 120.000 120,000/
CON.CEIg M3 | 15 26.000 390,000 M3 18 26.000 458,000
yznazy TON | 1.0 450,000 450,000 TON 1,2 450,000 540,000
a7 M3 |15 100,000 151,200 M3 18 100.000 180,000
HETZEMA M2 | 32 18.000 576.000 M2 40 18.000 720,000
=izl HiRag & 1 300,000 300,000 &) 1 350,000 350,000
d7ES = 1 04,000 94,000 o 1 04,000 24,000
fa Al 7,901,880 0.404.000
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3. QoI fgd SUX=E
(1) A 2&
(a) gre2lgis
M
<FEE RS- AR >,
A S BOD. | COD. 55, T-N . T-P
FYFAA) L | 14800 | 846 1449, 35,0 3.9
120 BRPAEB) 4.3 9.9 324 10.9. 0.7
AAEAB/AIY| 9714 883, 97.8 . 68.9 . 701
YA 0 | 14830 | 8230 1413 6.7, 384
Mol BR,AB) 49 10.3. 35 1.9 084 |z,
AAZAB/A)Y| 9850 | 8754 97.5, 676, | 7894
* 2012 EHTE LE SILRY WESD HY
(b) AIEIZHE Y Dz
BOD A&EA R S NEEAR (0D N&EAR
NO | 9N [sooine)|sooiaz|R2lag Aaseaad | U N |sa(9e) ssie |HRlag [eaatyaan | Y N cooime)|cooima) | HRlag acyEen
| oo | 4042 | 45 | %9 914 120 | 1020 | 84 | W2 978 1/20
1 24 | 458 | 29 | %4 9.1 24 | 850 | 13 | %7 078 124
3 23 (40005 85 | %4 A 23 | 75185 [ 128 | %3 978 23
4 20 | M4 | 15 | %56 LTA! 210 | 6533 | 262 | %1 918 210
§ 223 | 8437 | 42 | 93 01 2/23 | 830 | 36 | 96 98 223 | 345 | 208 | %40 83
6 | 2fed | 4622 | 182 | %S5 A 2024 | M8.7 | 158 | %5 98 224 | 20 | 237 | 887 8.3
1 32 | 4185 | 110 | 9 .1 32 | b40 | 184 | 91 9738 3z | 350 21 840 83
§ 38 | 32| 328 | 94 971 38 s | 263 | 43 | 87 8.3
g 30 | 2763 | 153 | WS 9.1 310 30 | 174 | 385 | TN 8.3
2017-03- 207- 2017-
10 17 | se70 | 120 | %2 I8 03-17 03-17 | 3087 | 251 | 98 83
{10:00) (10:00) (10:00)
2017-03- 2017- 2017-
11 17 | w4l 37| %2 LA 03-17 03-17 | 1825 | 288 | 953 8.3
(14:00) (14:00) (14:00)
2| 30 3j20 320
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z2(N) AgEq= AP NLZAE

NO T-N(R)| T-N(HE) HEEE mAzozas | 9 ) loppe| T-PHI) HoEg | #733CMEs
1 47688 | 7.555 342 £33 120 | 8338 0.34 963 701
2 8888 | 3.768 611 £33 24 308 0.1668 871 701
3 23757 | 5.843 754 £33 23 3.31 0.183 95.1 701
4 37873 | &.380 778 639 210 | 5314 0278 943 01
5 40573 | 7.28 821 639 2/23 5.45 0.407 925 701
b 37048 f.541 T9& i) 224 3337 {.538 97 01
7 45744 | 7088 845 i) 32 5371 0.378 930 Fiia ]
g 37,008 | 10874 107 62.0 3 4318 1.057 755 7ol
9 54 851 BTTh 622 i) 3/10 4822 0847 813 701
M7=
10 20557 | B.087 704 B39 5;—' 4,583 0,485 208 701
F
1 32383 | 687 a0g B84 0317 | 3874 0,488 Baz 701
{14:00)
12 39.358 | 4377 289 639 3/20 | 3.087 0.222 923 701
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