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Table3.2.22 Project Profile and Assumptions for Financial Projection (1/3)

1 Project
Title : Wastewater Treatment Project
Factory : Marles Pohistvo d.o.0. (M-2)
Location : Maribor, Slovenia
Project Case : Base Case 1: Discharge to River
Annual Production : Furniture: 96,552 piccesfy
Maximum Operable Days o (365.25 - 126.25) x 100% = 239.00 DPY
Treatment Capacity (10055) : 239.00 DPY x 304 m’/d = 72,656 m’fy
Operation Start Year : 2005 :
Monetary Unit : DEM in Terms of Fixed Price in 1996
Exchange Rates : 1.0 DEM = 89.89 SIT as of June, 1996
2 Schedule
Start of Project Implementation : January 01, 2004
Project Completion : December 31, 2004
‘Commercial Operation : Janvary 01, 2005
Project Phase Cut : : December3l, 2019
Project Life ] 7 _ St 15.0 Years from Start of Commercial Operation
* Project Year o 7 : From January 01 to December 31
" Construction and Commissioning : 1.0 Year from Start of Project Implementation

3 Financing Required and Financing Plan - 1996

Financing Required ~ DEM, '000 Financing Plan DEM, '000
Land/Sile Devc!opmenl - Equity : 5000 % - 555.50
Plant Construction Cosl* 1,084.00 - Long Term Loan  : 50.00 % 555.50
- _Bquipmeﬁl & Machinery 733.00 - Interest : 10,00 %

- Civil & Building 351.00 Short Term Loan -
Interest during Construction 27.00 , :

, _ . Total Projec( Financing Cost 1,111.00
Fixed Capital Cost 1,111.00 —

Initial Working Capital 0.00 * Including Sales Tax of 5%.
Total Capital Requirement 1,111.00




Table 3.2.22 Project Profile and Assumptions for Financlal Projection (2/3)

4 1nputs and Cosliag
(CIF at the Plant with Full Capacity Utilization in 1996)

Unit Per Sewage Annual

Inputs - Unit Price Consumption  Cost Consumption  Cost
(DEM/Unit) _(Univm®) (DEM/m’) (000, Unity DEM, ‘000

Chemicals - 0.153 - 11.121
- AL{SO) kg 0.436 0.17467 0076 12.6910 5.533
- NaOH kg 0926 006316 0.058 - 4,5890 4.249
- A Polymer (powder) kg 11,013 0.00095 0.010 0.0690 0.760
- K Polymer (powder) - kg 22249  0.00036 0.008 0.0260 0.578
Utitity Cost - 0.100 - - 7.263
- Electricity kWH 0.059 0.72039 0.043 52.3410 3.088
- Studge Disposal m’ 15.830 0.00055 0.009 00400 0633
- Fuel Lir. 0.667 0.07308 0.049 5.3100 3.542
Variable Cost - - 0.253 72.6560 18.384
Personnet Man-_Year :13,350 0.367 -~ 2.0000 26.700
Maiatenance Equipment & Machinery x 5.0% 0.504 - 36650 _
Government Charge ~ m® 0053 1.0000 0.053 726560  3.851
Loca! Poltution Tax m’ 0.453 1.0000 0.453 726560 32913
Direct Fixed Cost - . - 1.378 - 100114
Cash Teeatment Cost , - - 1.631 726560  118.498
5 Outputs and Pricing
(FOB at the Plant with Full Capacity Utilization in 1996)
Unit Per Sewage . Annual
Ouiputs Unit Price  TTreatment Price Treatment Sales
' (DEM/Unit) _ (Uniym®) (DEM/m’) (000, Unit) DEM, ‘000

TreatmentFee ~  m® 2831 10000 2831 726560 205715

~ 170 —



Table3.2.22 Project Profile and Assumptions for Financlsl Projection (3/3)

6 Operation Schedule

(Unit: %)
Project Year
Tot
ltems (1 1 2 3 4 .15 mfz;"e
| 04 05 06 07 03 2019 5
Financing Disbursement 100 ' 100

Sewage Treatment
- Raled Capacily Utilization -

Depreciation (Plant & Machinery)
Depreciation (Civil & Building)
Amortization (Interest during Const.)

100 100 100 100 100 1,500

15 Years Steaight Line Method
40 Years Straight Line Method

15 Years Straight Line Method

Debt Service
7Loén Type ' Maximum (?race Annual 7
: + Maturity Interest Rate, %
- Bank Loan/Local . {1+10) Years 10.00
- Short Term Loan/Local Not considered.
Corporate Income Tax Zero
Sales Tax 5.00%
7 Financial Performance
T realmcni Fee i
- Base Case, DEM/m’-year 2.83 - 2005 2.83 - 2010 2.83-2014
Treatment Cost including D&I , 7
- Base Case, DEMfm3-year 3.21 - 2005 2.83-2010 2.53 - 2014
~ Sensitivity Analysis using FIRR - (-20%) (0%) (+20%)
- Investment Cost, % - 7.95 4.08 1.28
- Chemical Cost, % - 4.37 : 4.08 3.79
Seasitivity Analysis using DSR as of 2010 - {-20%) , (0%) (+20%)
- Investment Cost, times - 142 1.05 . 0.80
- Chemical Cost, times ) 1.07 7'1.05 1.0z .
Debt Sérvice Ratio (DSR), times-year ' ' :
- Base Case, @10% interest 0.78 - 2005 1.05 - 2010 143 - 2014
- Alt, Case, @5% inlerest 1.60 - 2005 1.27 - 2010 1.51-2014
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Table3.223 Wastewater Treatment Cost Statements

wew NASTENATER VREATHEND PROJECT J¥ WARLES (R-2} oo °
PASTEZATER TREATHENT COST STATERENTS

- CASE )X DRSCHARGE YO RIVER ~ (oEr, 1000}

YEAR 004 1008 1938 N 008 1009 e [R1 B ] FLA R 1053
TASTEWATER TREATEENT {1G00W3/Y) L) 12,88 12,46 1. 46 12,68 3246 1. 68 12,88 12,86 1268
CHERICAL €033 e.0 1n. 11 11.12 11,11 15,42 mn.n 11,11 11,1312 11,11 .12
AL2(521)) 4.4 §.5) .53 5.53 583 5.53 5.§) 5.5} 5.5) 5.5)
EAOH 0.9 1.13 4,23 4,18 4.25 815 418 4,15 4.5 4.218
A POLYNER e.0 ] 0.6 0.8 0.1 9.78 0.18 0.7% [ 2 1] 0.1%
K POLYRER ¢.9 .9 0. 58 050 0.58 0,512 0.58 .58 9. 52 0.51
VIILITIES (03T 2.0 1.8 126 [ 1] 7. 16 it 1.16 ik L .18
ELECIRICITY 9.0 3.08 309 308 209 ).08 308 LN 3.0% 1. 08
SLUBGE DISPOSAL 2.0 [ B E] 9.6 0.8 a9, 62 0. L2 0.43 0.8 4. 42 0. 83
FUEL 0.0 384 3,54 3,54 1,54 .5 ). 54 3.8 ). 54 3,8
VARVABLE £0O3T ot 14,39 1.3 LE 0 L IR ) B 1 14.3% 18.38 1839 1.3 1.3

EXPLOVIERT Co81
EAINTENANCE €031
COVESERENT CKARGE
LGLAL POLLUTION TAX
OIRECT Fra€0 £05%

EQILZRENT L NACHENIRY

CIVIL & BUILDIES

IRTEREST DG, COMSERUCTION
hll’llc!lll@l ARD ANIRTHIATRLON

TOTAL TREATNERT CO31 R TR TR R TR T L TR R S T R X L
VNI EREATRENT €951 0.0 RTINS F AW F I TR W LT Y X T TR ST LA S LT
INTEREST O LOKG TERU DEEY N N N N O I I IR L T TR [ R IR TR T
INTEAEST OX SHOZI TERY DEBS 0.0 0.0 v.0 ¢.0 0.0 2.0 o0 e oo e
TOIAL TAEATRENT €081 ’ o6 23348 294 220.31  218.%3 2002} 20537 20016 M34.4F  319.63
UNIT TAEATEENT €081 0.0 193131 312 2,060 7.54%0  1.903%  2.03id  2.1%88 2. 6185 2.6010
YCAR ibyd 10158 1R T2 2018 10019
WASTETATER TRERTNER! {14003 /7} 22.66 13,88 12.6¢8 12,68 12.6¢%
CHEBICAL (051 V.2 11.12 11,12 11.12 11,12
ALeisaidy 5.5) $.53 5.53 §.%3 5.5
¥iod 1.15 .25 4.25% 4,15 4.15
A POLYUER 5% I A M TR R 1
K POLYNER 4.5 f.58 0. 51 .51 0.5%
LTELLTIES cost Y 726 i 1.8 11N
SLECTRICITY T X1 I TIRE - T W
SLYDGE DISROSAL -0.§) 9.62 9.851 0. 63 0.6}
FYEL ). 54 2.5¢ 3. 54 2. 54 3.5
VARVASLE €087 15.34 18,2349 9. 18 15,39 8.139
EAPLOTNERT COST w20 2610 2610 15,10 1870
EXIXTENANCE COST 6. 15 38,89 A6 L5 36. 6% 5. 65
GOVERNNENT {WRARGE 3. 15 B 1] 3.5 b 11 LY H -
T0CAL PELLUTION 14X ael 1290 a8 s et
GIRECT FI1X€E0 CO5T 100, 11 10341 o, s %0 'l 186,11

COLUPEEAT & WACHINERY TR I I I N I T T
CINIL 3 BUILDIKG %1 11 L 1.1 T
IRTERES) DRG. CONSIRULTIOYN 1.1 1.40 100 f.t0 - 1,80
BEPRECHTION 470 KNORTIZAT 104 s el 59,40 sedd stad soldd
IQ'UL TREATNERT COST ) 1" l( |22 X 117,84 17391 117.%2 9. 94
UKLT TREATHERT €051 AUEE P AEIE A48y LA LM 2 um
TRTEREST OF LONG TERY DES) N NY .0 - 04 0@ - o0 . 80
(RTECREST £R SHORT lill [ 1%:1] 0.0
TOIAL TREATRENT €O§T B IR IRIL) P4 190 LM 17084

UHET 1REATRENT fos1 2.51%8 1. N"I 2.9 2.4491 IEE] .48
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: Table3.2.24 Funds Flow Stalements

T '*s‘llll!l TREATHENY PRIJECT M WARLES {(X- 1) Y .
UNDS FLOE STATERENTS -
- :ls: 17 DPISCHALGE 10 RIVER - {OEN, 1000} )

VEAR W 1008 1948 rom o8 1608 e on 112 91)
SWRCE OF FUNDS L8l 113y a1 ¥ 19 [ 3] ] 17,49 .19 pr.1% 1.1 ’?.l’
EASK GENERAIED FROX wumax- : e T Thrar Tanas Tenar  eras men any anas a3kl
PROFIT A£1. 1AL, ] e T s T iy T mioas ars anas o pnrs o pnas o 2Las
SEPREEIAT DN AND ACDRTIZATI0K S6  Shed SV Al SLAU syt S04 Shad Sy4r spa s
FINANEIAL RESOURCES e 0.0 00 0.0 0.0 e oo ve 0.0 o
SHARE CAPITAL “y8s.40 0.0 o 2.0 0.0 0.0 0.0 t.0 to 9.0
LoNE TELE LOAX $85.50 0.0 08 4.0 R 0.0 P 6.0 ol¢ o6
SHORY TCRE DERY 0.0 0.9 0.0 .0 a.4 [ 3] [N o0 e.0 9.6
uSES OF Fu0s 011,00 1118 185,54 $0.3% 4L ) T S TR I L )
FITED CAPITAL LXPCADITURE 100 0.8 - 0.0 .0 ) 0.0 0.9 .0 8.0
WOR_DEPRLCINBLE ASSEIS 2, 0.9 2.0 6.6 ¢.0 6.0 5.0 5.0 2.0
DEPRECIASLE FIXED ASSETS ST TR 4+ 0.0 b.0 o0 o0 2.0 H ot
IKTEREST GURIKE CONSTAUCTIOK 17,90 0.0 oo 0.0 6.0 @ o0 v.0 oo
CHRRGE 1 TORXING CAPIYAL 0.9 0.0 0.0 0.0 ) 0.t 0.0 0.0 o0 o0
DEBT SEAVILES PO TR T T T T R TR TR E R TR I R LR T TR T
NEPATHENT ©F LONE TERN DEAT d0 TTTEE 55 ss.55  ss.€% 65,85 §5.8%  §5.55 .55 §5.55  §5.8%
NEPAYHENT OF SKORT TERN DESE 0.0 ) 0.9 0.0 0.0 0.0 o0 o0 o0 b0
INTEREST O3 LOXG TEEN DEBI Pt ST PR PR i PR o TR T R T L I T TR T I TR T
INTEREST CF SHORT TERW DEAT 0.9 R o0 0.9 o0 r0.0 o b b 0.0 so
DIVEREADS 4.0 0.0 0.0 0.9 0.0 0.0 0.8 - 0.0 0.9 0.0
CASH INCAEASE O (OEREASS) R IR I I LEE 902 1Ly . 28.%)

BEGIUNING CASH l.l.ll.lﬂ( 8.4 0.0 -13.91 -41 11 -55.491 . -64.0? -60.14 -59. 1) -35.08
EHDING CASKE BALANCE 0.0 -3 -4 1t -55.01 -%2.31 -6l 01 ~60. 14 ~50. 13 -35.18 1822
YEAR 101 201§ L3N] 1l wn 1019
SOURCE CF FUX0$ - bt it ll.il 17,19 87.1% 1.8 2. 1%
CASR GENERATED FRIX W(tl!lml X
PROFIT AFT. TAK, BFZ INF. 2,35 1L 1S 21.15 11,218 1.75% 21.15 o R
DEPRECIATION ARD ANORVIZATHOH §9, 4¢ s 53,44 Se el 9. 44 §9. 844
FINANCIAL REIOURCES 0.0 4.4 6.0 0.0 0.0 ¢.d
SHARE CAPITAL 0.0 .0 0.0 0.0 e.0 ¢ ¢
LONS TEAN LOAW -0t q¢.0 0.0 o0 - 0.0 Q.0
SHORT TERY DEBT 0. ¢ a0 0.0 o0 2.0 4.0
USES -ﬁf FUADS B A 1 L) [ o0 0.9 9.0
FIHIP CAPITAL EKPEIDIIUI! 0.0 ¢.0 0.0 0.0 o0 ¢.0
Ked- nE?lEC“BLE ASSENS 0.9 4.8 0.0 0.0 ¢.0 e.0
DEPRECIALLE FIXED ASSETS 0. 0.0 0.0 [ X J 4.0 ¢.0
{HTEAEST DURING CURSTRUCTION 0.9 4.6 0.0 0.0 o0 ¢.9
CHANGE II TORXING CAPITAL .0 6.0 0.9 0.0 ¢.0 ¢.0
0.0 0.0 ] 0.0
R(PA"HI eF LQHG TeEa OERT §3.5% 0.0 0.0 0.0 0.0 2.0
REPAYMERT CF SKORY TERN DEBY 4.9 0.0 0.0 0.9 D.0 4.0
INTEREST 0N LOKG vExw pEOl $.53 6.0 [ X)) 2.0 0.0 0.0
PHTEREST OB SHOAT J&Rd OERY 9.0 4.0 6.0 0.0 0.0 4.0
CIVIDENDS 9.0 .0 9.9 0.8 0.0 Q.0
CASK IIIEI!IS! Ok (DECREASE) - 15.01 17.1¢ 17.39 17,14 "9 1749
GEGIlhIIG CAS"I BALANCE -15.21 0. 88,08 135.2¢ 1LY 3394
EMDINE CASH 8ALANCE 1048 5. 05 185, 34 2.4 35961 e 89

ess WASTENATER TREATNEN] FROJECT IN WARLES (N-2) eeo
RELULN OF JNYESTAENT <IN $996 FUIED PRICE)

- CASE 1! DISCRARGE 10 RIVER - (OEN, 1000}
208 1113 1004 1001 100t 1069 2010 Wi 201 2011
{1) GROSS CAPITAL EXPEXDFTURE 1034, 00 0.0 0.0 0.0 0.0 0.0 ‘9.0 0.0 0.0 0.9
(2) GROSS CASH (M-FLOS 0.0 1,18 L1y T IS I T T ] IAT] 1.1y 9119 TRt
©OQPERATING PROFIG 0.0 1,18 1115 s 1L)s .15 1n1S .15 1118 1.5
OEPRECIAYION 8 AWORTEZATICH 9.9 $y.a0 se dd sy.ad Se.40 fe.dd s34 sy 20 sh 59, 44
(1) SFR-TAX RET IX-FLOE {2}-(I} IR I Y Rt Y 1.1 TATEEE T st 1.1y 119 17,19
1004 015 FEIY 1% 1014 111}
(1) €ROSS CAPITAL €APENDIVUAE 0.0 9.0 0.0 9.9 9.4 -218.32
(3) GROSS CA4H IR-FLONW 17,18 2. 11 12.1% 1.1 1.4 11.1%
GPERAIIAG PROFIT PO TR S 0 T+ 3 T 11,18 21,158 1.2
OEPALCINIION & ANORTIZATION S$.44 SP. M4 S 4 $5. 44 59,44 $e.80 -
(4} BFR-Tad xUF (R-FLOT (33- (1) 1.4 319 Iy 1n.n $7.30 306,58

INTERNAL RATE OF REtULN
OX (4} BER-TAL RET 1x-frer {a)-(1)  a.04 pr cinr — 173 —



Table 3225 DProject Profile and Assumptions for Financial Projection (1/3)

1 Project
Title : Wastewater Treatment Project
Factory : Marles Pohistvo d.o.0. (M-2)
Location : Maribor, Slovenia
Project Case , : Base Case 2: Discharge to WWTP
Annual Production : Furniture: 96,552 piecesfy
Maximum Operable Days : (365.25 - 126.25) x 100% = 239.00 DPY
Treatmen! Capacity {100%) : 239.00 DPY x 304 m*/d = 72,656 m’/y
Operation Start Year : 2005
Mone!ary-Unil : DEM in Terms of Fixed Price in 1996
Exchange Rates : 1.0 DEM = 89.89 SIT as of June, 1996
2 Schedule
Start of Project Implementation S July 01, 2004
Project Completion : December 31, 2004
Commercial Operation : January 01, 2005
Project Phase Oul : December 31,2019
Project Life : 15.0 Years from Start of Commercial Operation
Project Year : From January 01 to December 31
Construction and Commissioning : 0.5 Year from Starl of Project Implementation '

3 Financing Requited and Financing Plan - 1996

Financing Requited DEM, '600 _ Financing Plan - DEM,V'VO:OO

Land/Site Development - Equity 1 5000% 14200 .
Plant Construction Cost* 280.00 Long Term Loan  : 50.00 % 142.00
- Equipmeént & Machinery 189.00 - Interest : 10.00 % o
- Civil & Building 91.6¢ Short Term Loan @ -
Interest during Construction - 400 : : _

: " Totat Project Financing Cost 284.00
Fixed Capital Cost 284.00
Initial Working Capital - 000 * Including Sales Tax of 5%.
‘Total Capital Requirement ' 284.00
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Table3.2.25 - Project Profile and Assumptions for Financlal Projection (2/3)

4 Inputs and Costing
(CIF at the Plant with Fult Capacity Utilization in 1996)

Unit Per Sewage Annual
Inputs " Unit Price  Consumption  Cost Consvmption  Cost
(DEM/Unit) _ (Univm®) _(DEM/m’) (000, Unit) DEM, ‘000

Chemicals - 0.115 - 8.343

- AL(S0,), kg 0.436 0.14013 0.061 10.1810 4.439
- NaOH kg 0.926 0.05066 0.047 36810 3409
- A Polymer (powder) kg 11.013 0.00062 0.007 0.0450 0.496
Utility Cost , . . 0.027 . 1.966
- Electricity KWH 0.059 0.19079 0.011 13.8620 0.818
- Sludge Disposal m’ 15.830 0.00037 0.006 0.0270 0.427
- Fuel Ltr. 0.667 0.01486 0.010 1.0800 ©.720
Variable Cosl - . - 0.142 726560 10.309
Personnel © " Man-Year 13,350 _ 0.037 - 0.2000 2670
Maintenance Equipment & Machinery x 5.0% 0.130 - 9.450
Government Charge m’ 0.053 1.0000 0.053 72.6560 385t
Local Pollution Tax m’ 0.453 1.0000 0.453 726560 32913
Sewage Charge m’ 1.780 1.0000 1.780 726560  129.328
Direct Fixed Cost - - - 2453 - 178.212
* Cash Treatment Cost - - 2.595 726560  188.520

5 Oulputs and Pricing
" (FOB at the Plant with Full Capacity Utifization i in 1996)

Unit Per Sewage - Annual

Oulputé ' Unit = Price ~ Treatmeal ' Price - Treatment ~ Sales
' (DEM/Unit) _(Uniym®) ~ (DEM/m’) (1000, Unit) DEM, ‘000

Treatment Fee w290 1.0000 2901 726560 210775
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Table 3.2.25 Project Profile and Assumptlons for Financial Projection (313)

6 Operation Schedulg

(Unit: %)
Project Year
T
ltems Ol 1.2 3 4 ..15 Av‘;;;‘fe
04 _05 06 07 08 2019 B
Financing Disbursement 100 100
Sewage Treatment :
- Rated Capacity Utitization 100 100 100 100 100 1,500
Depreciation (Plant & Machinerj') 15 Years Straight Line Method
Depreciation (Civil & Building) 40 Years Straight Line Method
Amortization {Interest during Const.) 15 Years Straight Line Method
Debt Service
Loan Type Maximum QIace Annual
+ Maturily Interest Rate, %
- Bank Loan/Local ] {1+10) Years 10.00 .
- Short Term Loan/Local Not considered.
Corporate Income Tax Zeio
Sales Tax 5.00%
7 Financial Performance
Treatment Fee
- Base Case, DEM/m’-year 2.90 - 2005 2.90-2010 2.90 - 2014
Treatment Cost including D&I : _
- Base Case, DEM/m’-year ©300-2005 - 2.90-2010 2.80 - 2014
Sensitivily Analysis using FIRR  (-20%) 0%) (+20%)
- Investment Cost, % 7.80 3.96 - 17
- Chemical Cost, % o _ 4.79 . 396 . 340
_ Sensitivity Analysis using DSR as of 2010 - (-20%) (0%) (+20%)
- Investment Cost, times 1.42 1.04 - 080
- Chemical Cost, times 1.12 1.04 ' 097
Debt Service Ratio (DSR), times-year _
- Base Case, @10% interest 0.78 - 2005 1.04 - 2010 1.42-2014
- Alt. Case, @:5% interest 1.05 - 2005 1.26 - 2010 1.50-2014
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Table3.2.26 Wastewater Treatment Cost Statements

TEAR .

TASTEXATER YREATWENT {10004X/7}

CREATCAL €Ot
AL2LSD4)D
NAOK
A POLYNER
PIILITIES Cost
ELECTRICITY
SLUDGE DISPOSAL

FUEL
IAKPAIL! cosy

EXPLOYRENI CO3T
FATRTEMANGE COST
COQYERKNENT CHARGE
LOCAL FOLLUTION TAX
SENAGE CHAKGE
RARECT Filéﬂ IOSI :

CASH Il(lllill chsl
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Table3.2.28 MARCBBAOAR KHLLTGLIGHANR

Quantity|pH CODe BCoD 35 T-N T-P
Kind of Waste Water o /d mg/ ¢ | mg/ Q) mg/ 9| ng/ ¢ | mg/Q
{ Case (kg/d) | (kg/d) {(kg/d) | (kg/d) |(kg/d)
iRaw Waste 1.32| 7 |10,600} 2,880 5,150 735 2.7
{ ¥ater | | (11.0) [(3.80) [ (6.80) | (0.97) | (0. 004)
Booth & | Case-1 | N 5.300| 2.010) 30| 735 2.0
Gluing ! R (7.00) | (2. 65) | (0.04) | (0. 97) [ (0. 003)
{mﬁégéiém """"""" 720 25| 30| 10| 6.2
: (0. 16) | (0. 03) | (0.04) [(0.061) | (0. 008)
‘Raw Waste| 170 7 100{ 200 50 0| 7
Domestic | Water 1(28.0) [ (14.0) [( 3.5) | ( 2.8) | ( 0.49)
{Case-2 | T Tizel Tes of jo| 6.2
n | (8.4){C1.75) |( 2. 1) |( 0.7) |( 0.43)
Compréssnrékaw Water 45 - — — - —
i - ()l e e e )
Boiler ERaw ¥ater 182 — - - — -
: » ¢ )t o e e )
iRaw Waste| 298 7 141 60 35 13 1.5]
i Water (42.0) {(17.8) 1(10.3) | ( 3.8) { ( 0. 46)
Total Waste: Case-1 | | | 7| 56| 221 12 1.5
¥ater (35.0) [(16.7) | ( 6.7) {{( 3.7) | ( 0.43)
A PCNir R R P Y 6l 5 0
| €8.51) 1€0.30) | (1.82) [{0.6]) j( 0.30)
lbiééﬁéigé """""""""""""""""""""" 28| T sl 2 1.0
ito River ' (8.51) | (0.30) | (1.82) [(0.61)|( 0.30)

— 181 —



(2) BFiLTMm
MEBEREOZER L RET A Table3 . 2. 200 57T,

Table3.2.20 UMEBORER VAR
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AW, HEMAEME ZTable3. 3. 1 K7,
Table 3.3 .1 K, MaBIRKENR (o /day)
Source| Well City River Sub- Recovered | Total
Use Water Fater Water Total ¥ater
Boiier Feed
Raw Yaterial
Washing 130 130 120 250
Cooling 1986 196 B 186
Air C;nditioning
Miscellancous 46 416 46
Etal 372 372 120 492
Recovered Water/Total 24.4 %
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Fig 3.3.2 WATER BALANCE DIAGRAM ( w/day)
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Fig 3.3.3 PROCESS DIAGRAM of PRODUCTION LINE
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Graphic representation of waste water flow in dependence of time
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{(No 1)

(Mo 2)

Table3. 3.2 W&H&HEAOKIH

N N i 2

Name of Sample City Water Qutlet of
Items T I.E. Plant
F e -{mg/ ¢ ) < 0.05 <0.05
Mg (mg/ 2 ) < 0,05 < 0.05
T-Hardness ¥ (" di) 15.6 7<:o.5
M-Alkalinity (mmol/ @) 4.3 0. 07
C ¢ (mg)];) 12 <1
TDS (mg/ €) 360 <30
{NOTE) * : m—mol/fl as CaCoO -
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(2) EAXDOKHE
AR AR C I A 17 9 A TEEEA R G 0 I8 A 3 CHT HEK Ja B 3 i ¢
RRETICRARCLOREAOKT £Table3. 3.3 AT, ¥V 7 AN
Y S TEIBUTOEBY CHDH,
(Ma3~5) : HLBOFHEMMBM CRBET 5 Kt Al
(MB) HTUHBOGEMNMBEHOKGHE KRS
(Na 7)) : B LB A0 oBEA
(MB~10) :HiLBOboxRMOAERAMN ,
(Nall) I THOEADLEEFROCN/OHFRARKERAKIFFIH
(Na12) T EHBOBEKBREBAOU/Cr R KEEKITRIE
(M13) - HLHOBAMREEORE - BxEEp HEEN
(Ml14) B THOBALHEEEOKSEA (2 RS v v 70
(No15~21} : MMIBODH>ERHOYD o &8 B 0K TR K P
(Fa22) :HLBOD > XBRBOBAEAR (2 KTy b ¥ v F )

(N23)  MITPOERRBEBEOMEAR (aVESy I L7 2)



Table3. 3. 3 BEAXRUGABKOK (1/5)
Na 3 ! o 5 6 7
Name of Sample Rinsing Rinsing Rinsing Storage TankjlQutlet of IE
Itenms (.12 {1.13) (1.21) ® 1 (an
};m_;; __________ o ) 25 - 20 23 - —
pH {—) 6.0 4.5 8.1 7.8 f5.4
58 (mg/0) - - - - -
B {ng/ 0} - - <0.05 o.-4
Cu a (nz/ Q) 4.7 1.3 HO—.-OE» 1.8 i <0.05
Zn ng/ Q)| <0.05 <0.05 <0, 05 — <0.05 <0.05
;—C r (mg/ 0} 0.11 0.70 S 0.11 0. 25 0. 085
cr®' (mg/ Q) <0.05 0. :;3 <0.05 <0.05 <0.05
N i {mg/2) <. 05 0.35 16 1.3 0.31
N-NIs (ng/ 2) ~ - ~ -~
-CN /)| 1 8.0 0.04 a6 70
T-F (mz/ Q) <o.01 <0.01 0.17 0. 53_ <90. 01
T-P {mz/ 2) - - — -
CODec: (mz/ Q) - - — 15
T-fat {mg/ Q) - - - - _
CHCg,* (mg/l}; - - - - .
CI.C Q. @/ - —~ —~ - I
cCg.)’ {mg/ Q) - - - - -
CQ:CHCHCR.:" (ug/ @) - -- — - -
CQ:CHCH:C2" (mg/ ) - — — = -
_C_;{sCCQa' (ng/ 2) - - - - ' -
Cslls g/ Q) — - - -
C+Hs ' (mg/Qr) - - - — -
—Csﬁc(Clis)e {2/ Q) ~ - - -

Anionic suirfactants (mg/ Q)

(Note)

% ! Expression as C ¢



Table3. 3. 3 BEAKRGREBRAOK (2/5)
T Mo 3 o 10 11 12
Name of Sample Rinsing___ Rinsing 7——Rinsing (N/OH Storage |H/Cr Storage
Ttens (1.1 (1. 18) (1.22)  |Tank (B 11)]Tank {8 12)
Teap. £9) 16 22 - 23 - -
pil o (-3 " 8.2 B <1 7.8 11.4 2.0
55 (mg_/ﬁ) - - - - -
B (mg/ ¢) - - - - —
Cu ) g/ ¢ 0.17 730 0. 05 21 N - ‘
'z n (mg/ )] <0.05 290 <0.05 1.3 -
1t /)| 014 - 005 | - 140
cr® {wg/ Q) 0. 09 - o 0. 05 - 110
Ni (mg/ Q) “ 0.07 320 B 560 - -
N-NH; o {ms/ ) - - - - -
r—c'N ) (mg/ Q) 0.03 <0.01 400 44 0.26
I-F N (mg/ Q) 0.10 23 1O — _
-T—P (mz/ ¢) — - - — —
CODe. {mz/ ¢) - - - 890 — 170
T-fat | (mz/ Q) - 0 — — -- |
CHC.,* {ng/ 0) - - - - =
E‘””:;: 2. (mg/ Q) — — - — o
cCce.” {rz/ Q) - - - — -
CQ.CHCHCQR:" (mg/Q) - - - - -
CQ—,CHE—}]:CQ' {ng/ Q) _ - - - -
CH.CC®@." #7(;;/9) — — — _ E
Cels 7_ - Gng/ Q) - - - - — )
C:Hs {nz/ ) — — 1 - - —
Co Il (CH ), {ng/ ) - i - o _ —
Anionic surfactants (_mg/ﬂ) - . — —

(Note) % @ Expression as C ¢



Table3. 3. 3 BEAKRUUBRKDOKH (3/5)
e . 13 14
Name of Sample | ORP Reactor| Effluent
1tems (B 13) (B 17
Temp. {(C) - —
p H (- 7.2 9.1
SS (ng/ @) - 50
B (mg/ ¢ - 0.5
Cu (mg/ Q) - 1.4
Zn {ma/ ¢) - 0. 54
T-C¢ {mg/ ) 1.1 0. 20
cr*®' (wg/ Q) <0.03 <0. 05
Ni {mg/ @) - 1.1
N-NHs (mg/ Q) — 0.45
T-CN )| <o <0.01
T-F (mg/ Q) — 1.2
T-P (ng/ 8) - 004 |
CODc. (mg/ 9)| 490 20
T-fat (mg/ Q) - <5
CHC . (ma/ ) —~ <9.01
CH.CQ:." (mz/ 2} - < 0. 01
7:_(;“9—4“7 (mg/ ¢) - <0.01
CQ.CHCHCQ:" (ma/®) —~ <0.01
CQ.CHCH:C " {me/ Q) - <0.01
cH.CC R (mg/ 2) - <0.01
Csts (mg/ Q) - <0.01 ,—
CiHs (ng/ Q) - <0.01
CeH1{CH.)- (nz/ 9) - <0.01
Anionic surfactantls (mg/ €) - <0. 05

(Note)

* : Expression as C ¢




Table3. 3. 3 BEARUGIREEAKDK (4/9)
T M 15 16 17 18 19
Name of Sample Mkali De- | Acid Bath Cu Plating | Rinsing of | Ni Plating
Items ffatig Bath Bath Cu Plating Bath

Temp. {C) 18 20 25 25 18 |
p L {-) 11.6 1.3 10.5 10. 4 5.4
SS (mz/ Q) - — - 550 -
B (mg/ Q) - - - - 1,300 -
Cu _ (mg/ ) - 3.6 | 45, 000 17,000 —
Zn tna/ ) 1.3 12 710 130 -
T-Cr {ng/ ¢) - i - - 110 0.70
cCr*’ (mg/ Q) - - - <0.05 -
N (wz/ ) - - — 970 38, 000
N-NH: {ng/ Q) - - 18 -
T-CN {mz/ Q) 30 - - 3,400 - — |
T-F (wa/ 2 3, 400 - 23 -
-P (mg/ ) - - - 1.1 -
CODes (me/2)] 1,200 30 54, 000 19,000 | 53,000 o
Tl':‘f-'al 7(mg/Q) <5 - — <5 —
CHC ' {ng/ Q) — — - — | —
CH.C¢.' (mg/ ) — - - = -
ccC Q N (wg/ 0) - - - - -
co.cucuicy.” (:;.g/e) - -- - - -
CQ:CI{CH;CQ' (mg/ 2) - - — - —
cH.CC . e/ - | - - - ~
CsHs (mg/ ) — — - — -
_(-_‘,THu {mg/ Q) — — - - —
Csit+{(CHa): {mg/ ¢) - -~ - - -
Anionic surfactants {mg/€) 2.6 - — 3.4 -

(Note)

% ! Expression as C @



Table3. 3.3 BEARURAKDAK (5/5)

20 21 22 23
Cr Plating | Rinsing of |Influent of [Efflucnt of
Bath Cr Plating | W.¥. Plant | ¥.¥. Plant
Temp. (&) 25 25 19 20
pH (—) 1.0 3.0 7.4 89
S5 {uz/ Q) - 210 <30 120 ]
B (mg/ Q) - 3,000 0.1 - 0.08
Cu {ez/ Q) - 330 0.36 0.43
Za (mz/ ) - 260 - 017 ) 0.21
-Cr (mg/ @)1 250,000 5700 0.75 0.98
cr*’ (mz/ )| 220,000 5, 200 ; 0.31 0.27
N i S (*74'D % B 300 0.72 0. 85 |
N-NH. mg/ Q)| - - 6 0. 17 ” 0. 05—
_T—CN (mg/ Q) - <0.01 0. 21 0.13
:;; o (mz/ Q) - 0. -;0 0.‘:25 0.21
1-¢ (mg/ Q) - 13 1.6 0.7
CODc, (mg/ Q) - - <15 20
T-fat : (ng/ ¢) - <5 <5 <5
CHC 2. (wz/ 2) - - <0.01 <§_Im
CH:CQ®:* (me/ Q) - - <0.01 <0.0}
cce.’ {ng/ Q) - - <0.01 <0.01
Ce.CHCHCQ:" (nz/Q) — 0.02 0.01
CR:CHCH.CQ" (ng/ ) ~ 0.13 0. 10
CH-CC®R>5" . (3/@) - = <0.01 <0.01
Cele (me/ ¢) - - <0.01 | - <0.04
;Tu. (mg/m" — - - <0.01 <0.0}
Ceslis(CHa): (mg/ Q) - - <0.01 <0,61
kAnionic. surfactants (mg/é) - 3.9 <0.05 <0,05

(Note) * : Expression as C ¢
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Table3 . 3 .10
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2ip H - 6.5~9.0 5~D.5
3|s s mg/ 9 8§ 0 {a)

418 Ve n /@ 0.5 1 ¢ (b)
5ls AK (&)

436 na m ' 7.0

525 nn m ! 5.0 {b)

L 620 nm m ' 3.0 '
6l{HHERBE (SD) g/ ¢ G —
T B fE % - (e)
glB ng/ € 1.0 10.0
GIA @ ngl/ @ 3.0 (c)
10|A s ee/ @ 0.1 0.1
11{C u mg/ @ 0.5 0.5
12|B a ng/ 0 - — ]
13{Z n mg/ @ 2.0 2.0
14{C d ng/ @ 0.2 o.2
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165 n ng/ 2 2.0 2.0
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4617 = ) — /¥ mg/ ¢ 0.1 i 0
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Jable3.3.11 HBY AL (/1)
No. " Item Q' ty Material Specification Remarks
1 |H -0l Rinse storage tank| 1 RC 5m’
1.2 o¥ X2 0ml. X2 5ub
Level switch 1 Float type
Transfer pump 1+1 sUS 32A X B0 Q /uin> 36mX 1. 5kW
Flow meter 1 Area type
2 |5F Tower 1 SSHR/L 5006 X 1,520H
3 [CIE Tower 2 SSHR/L 5006 X 1,520H, 200
4 |AIE Tower 4 SSHR/L 5006 X 1,520H, 200
5 [AC Tower 1 SS+R/L 7006 X 1,520
6 |H-OH Treated water tank| 1 ERP 10’ .
2.2n0¢ X2, Tul
Level switch 1 Fleat type
Transfer pump 1+ SUs JZAXKE0 R /minX30mX 0. 76KY¥
Back wash pump 1 sus 32AX 100 @ /min X 26m X 0. 755W
Flow meter 2 Area type
Disinfector 1 UY type 4nm’/lir
Filter 1 SUS Cartridges type da’/Hr, 1p
7 |CN Rinsc storage tank | 1 RC 2’ ,
' 1.2 ¥ X2.0rL X2.0mD
Level switch 1 Float type
Transfer pump 141 sUs 32A% 309 /minX 55mX 1. SkW
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Table3. 311 &Y 2+ (2/11)
No Tten Qty | Material Specification Remarks
Flow meter 1 Area type
8 |SF Tower 1 SSR/L 40046 X 1,520
9 |AC Tower 1 SS+R/L 4000 X 1, 520H
10 |CIE Tower 2 SSHR/L 40006 X 1, 520H, 1259
11 [AIE Tower 1 SSIR/L  [4006 X 1,520H, 125¢
12 |CN Treated walter tank 1 FRP o’
Level switch 1 Float type
Transfer pump T+l SUs 324X 30 /minX30mXx 0. Tok¥
Back wash pump 1 Sus 32800 /minX 30m> 0. 75k¥
Flow meter 2 Area tfpe
Disinfector 1 U¥ type 1.50°/H
Filter 1 sus Cartridges type 1.5m*/H, lu
13 [Nol CN Waste water 1 RC Sm’ 1.2 wW X2.0al. X2.5mD
storage tank with air diffuser
Level switch 1 Flocal type
Transfer pump 1+1 SC513 20A% 20 € /minX 10nX 0, 4k¥
Flow meter i Avea type
14 |No2 CN Waste water 1 RC Im® 1.2 n¥ X2 Oml. X2 0mD
sterage tank with air diffuser
Level switch 1 Floatl type
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Table3.3.11 RBHY AL (3/11)
No. [tem Q ty Material Specification Remarks
Transf‘er pump 1 SCS513 204X 2¢ ¢ /nin X 10mX0. -;(W
Flow meter 1 Area type
15 |Primary decomposition 1 FRP 0. 3m* o
tank 0.65 md X 0. 65mk. X 0. 90l
Agitator 1 SS+R/L 0. kW Vertical propeller type
pH Meter 1 - Pip type, 0~14, 4~20mA
ORP Meter i Dip type, —700~700nY, 4’-*20(;.;
16 |Secondary decomposition 1 FRP 0. 3m" )
tank 0.65 oW X0.656ml X0.93nH
Agitator 1 SSH+R/L 0.1k¥ Vertical prop;eller type
o pH !iieterr 1 Dip type, 0~14,4~20md
ORP Meter i Dip type, -700~700mY, 4~ 20mV
7 No.1 Reaction tank 1 FRP 0.3a’
0.65 mW X 0. 65ml. X0. 93al
Agitatror 1 - S54R/L 0. 1k¥ Vertical propeller type_
18 gNo.l Cr Waste water 1 RC s5n' 1.2 W X2ml X2.58D
storage tank with air diffuser
Le\fel switch 1 Float :;be
Transfer pump i+l PYC 25A% 452 /min X 8. 5m X 0. T15kk
Flow meter 1 Area type 7
_1—9 Ko.2 Cr Waste water 1 RC 3a® 1.2 oW X2ul X2.0mD
slorage tank with air diffuser
[ Leve!l switch 1 FIOa; type o
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Table3. 3. 11 {HBUV AL (4/11)
No. [ten Qy Material Specification Remarks
Transfer pump 1 P\’C 25.&)(4_5 Q /minX8. SuX 0. 75k¥
Flow meter 1 Area type
WQ-V(;” Reduction tank 1 FRP 0.32°
0.65 m¥ X0.65nl X0.93mH
A;iftator 1 SS+R/L 0. lkw VYertical pr;;cller type
pH Meter ' 1 Dip type, 0~14, 4~20nA
ORP Meter 1 Bip type, -700~T00nY, 4~20mA
21 |No.1 H - OH Waste water 1 RC 20n° 2.8 (ﬂ’ X3. 8ol X2.5mD
storage tank with air diffuser
Level switch i Float type o
i'—r:nsfer punmp i+1 PYC 253X 45¢ /min'XB.VSmXO. To5kK
Flow meter i Area type -
22 {No.2 Il - O} ¥aste wa;u —‘-l_"— RC 10> 1.6 oW X3, 3ul X2, Brel}
storage tank with air diffuser
Level switch - i 1 Flcat type
Transfer pump ) 1 PYC 254450 /minX 8. 5m % 0. T5k¥W
N ;’;ow me;;; 1 Areca type o
23 INo.2 R—eaclion tank 1 FRP 0.5’
0.73 a¥ X0.73ml. X1, 24mH
Agitator i SSHR/L 0. 2kw  Vertical ;impe]lel: iype
pH Meter 1 Bip type, 0~14, 4~20mA
24 (No. 2 pH Control tank 1 FRP 0. 5’ )
0.73 m¥ X0. T3l X 1. 24wl
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Table3d.3.11 {8 Y A b {6/11)
No. Ttenm Q ty Material Speéification Remarks
Agitator i SS+R/L 0.2kw Vertical propeller type
pH Meter 1 Bip type, 0~14, 4~20mA
25 |Coaguratuien tank 1 - FRP 0. Bm““
.65 m¥ X065l X0.93nl
Agitator 1 SS*R-/L . ltkw  Vertical plo})ellcr Ltype
26 |Sedimentation tank i S5 2m & X 3mil
Coan type
Auto valve i Ball typ—e )
Discharge pump 1 FCR/L 25/204 X 50 ¢ /minX 10m > 0. T5kW
271 INi Waste water ) 1 RC 10n*
storage tank 1.6 w¥ X3, 3al X2 5zD
Level switch T_ Float tybc
Transfer pump } pveC 254%45¢ /m;; 8. 5w X 0. 75k¥W
28 |No.3 Reaction tank 1 ) FRP i’
l.6me X2 Oml
[ ;gitator 1 SS4R/L 1. 5kw Yetical propeller type
———— L;vel switch 1 Lead switch type
rH Meter 1 -[)—i_;l.ype, 0~1i4, 4~20mA
Transfer pump 1 APvc 25/20AX 50 ¢ /min X 10m < 0. 75kH
Auto valve 2 Ball type
29 [No.1 Neutrarization Tank ﬁi RC bm’ o
1.2 m'ff X2, 0ml. X2 5l
Agitator 1 SS+R/L 2.2kw Vertical propeller type
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1 BRYAL

Table3. 3.1 (6/11)
No. ltea @ty Material Specification Remarks
Level switch 1 Lead switch tLype
pH Meter 1 Dip type, 0~14, 4~20mA
Transfer pump i FC 32a%40¢ /mihx24mX0- 75kW
Filter 1 5US Cartridges lype 2n’/lr, 254
30 |B lon absorber 1 SS+R/L 5006 X 1, 5200
31 [No.1 Pit 1 FRP 2n' 1.3 m¢ X1 55m
with air diffuser
Level switch i Lead switch type
Transfer pump 2 PVC 324X 70 0 /minX 35mX 1. 5kW
Flow meter 1 Area type
32 |SF Tower 1 SS4R/1. 800 & X 1, 5200
33 JAC Tower 1 S54R/L 800 ¢ X 1, 520H
34 |Me Chelate 1 SS+R/L 700 ¢ X 1, 52011
pll Control unit 1 Inline type
35 |Final neutrarization 1 FRP 0.75m'
tank : 0.9 m¥ xX0.9ml. X1 24nl
Agitator 1 SSHR/L 0. 1kw Vertical propeller type
pH Meter 1 Dip type, (_)"-'14, 4~20mA4
36 |Monitoring tank 1 RC 5m’ :
IL? m¥ X2 O0ml. X2, 5mH




Table3.3.11 {§#8V X b /1
No. Item Q ty Material Spécificatic-n - Remarks
Level switch 1 Float type
pH Meler I Bip type, 0~14, -1~20m;—
Transfer pusp - 1+1 FC 32AXT0 @ /min X 16mX Q. 4kW
i Back wash pump o 1 FC 504X 260 0 /min X 26mX 2, 2k¥
Auto valve 2 Ball type
37 ;ergency tank 1 RC —__“iZOm“ )
2.8 n¥W X3.8xL X2 6nil
Level switch 1- _Float type )
38 |No.2 Pit 1 RC 3n' 1.2 a¥ X2 0nl X2.0uH
with air diffuser
fevel swilch 1 Float type .
Transfer pump 1 SUs 25AX 40 § /minX 130X 0. 75k¥
39 |No.2 pH Contro}l tank 1 FRP Im’
0.9 m¥ X0.9nL X1.55sl
Agitator 1 SSHR/L 0. 4kw Vertical propeller type
pH Heter I Dip type, 0~14, 4~20mi
Level switch 1 Lead switcl:type
Feed pump 1 sUs 25A%X 40 ¢ /minX 7. 5kw X 0. Z2k¥
10 |Drier i Stis 20 Drom type 15K o
Exhaust blower 1 FRP 200 /vin X 80mmAq X 0. 75kW
41 |{Slully tank 1 FRP 3
i.dm¢ X2.0 nmH
Agitator 1 S;S,*Rf'l. ;)‘._’1'5](&? Vertical propeller type




Table3. 3.11 BBEI X b (8/11)
Ne. Ttem ¥ty Material - Specification Remarks
Slutly feed pump l‘ FC4R/L 65AX 400 /minX 10mX 1. 5k¥
Level switch 1 Electlrode type
]’2“ Dehydrator 1 58 Semi automatic filterpress N
16. 2m*, 5. 2kw
43 |NaOH Tank B FRP 2u’ N
1.3 m¢ X1 55mi
Agitatof 1 sSUs 0.4kw Vertical propeller type
Level switch | Electrode type
Auto valve 1 Ball type
ALE Feed punmp 2 PVC 254X 6 @ /min X 3kg/cn® X 0. 2k¥
e C-f:elate feed pump 1 PyVe 254 %6 ¢ /uinX 3kg/cm® X0. k¥ B
B Adsirber feed puap 1 PVC 2EAXK 6 fwinX kg/om® X 0. 2kW 7
Final Neutralization 1 pPvc 15A%0.05¢ /min-xrl0’.)1-(g{cmz @, 2kW
tank fead pump
No.3 kc-act i;an tank feed 1 e 154% 1.7 ¢ /min®8keg/em” X 0. 2kW
pump |
No.2 pHl control tank 1 PVC 1540, 02 @ /min X 10kg/cn” X 0. 2k¥W
i ﬁ feed pump B
;crubh;r feed pump 1 PVC 154X 0.5 ¢ /minX 10kg/cn® X0, 2kW
_-1'1 :0'1. VIV{Cl Tank o | FRP 3n’
1.4 m¢ X 2.0cH
Level switeh 1 Flsat type
CIE Feed pump 2 PVC 2546 § /min X 3kg/cm® X 0. 2kW
) H; Chelate feed puap 1 Ye 4be9 ¢ /miﬁ)( Skglen’ X0, 4kw

-



Table3. 3.1l [EBY X} (9/11)
No. Item Q ty Material Specification Remarks
B Adsorber ff:c-d punp 1_""";‘:;“—“" _QSAXETQ-;';BinXE‘kg/cm’XO. 2k¥W
Transfer pump——— 1 re 40AX S50 ¢ /min X 10aX 0. 4k¥ -
45 110% HC1 Tank H FRP 0. 5a® b |
0.73 w¥ X073l X1 24mH
Asitator 1 | s ok vertical propeller type
Level switch 1 o "l:a_i;-;w_';tch typ:_
luto valve 1 Ball type
Primary decomposition 1 P;E 154X 0. 05 ¢ /minX 10kg/cm® X 0. 2kW ]
tank feed pump ]
Secondary decomposition | " PYC 154% 0. 85 ¢ /minX H0kg/cna® X 0. 2kW
tank feed pump )
Reduction feed pump 1 PYC 154%0.85 9 /min X 10kg/cm® X 0. 2kW
pll control unit feed 1 FYC 15A%0.02Q /min X 10kg/cn® X 0. 2kW
pump N o
Final neuvtralization i PYC 154X 0.05 @ /min X 10kg/cm® X0, 'ZR—\*:—
tank feed punp o
th{tralization feed puop{ 1 PvC ISAX0.05 8 /minX lﬂl;'/cm? X0, 2k ]
46 |Ca(OH): Tank 7 —l-_ 58 Sm*
1.60 mW X 1.60ml. X2.46mH
Agitator | SUs I.5kw Vertical propclle?rtype ‘
Lével switch H Electrode type Sl
Auto vaive o 4 n Ball type o N
Feed pump N _ZM— FC 404X 800 /minX 2m X 0. kW )




Table3. 3.11 {R#Y A b (o/11)
No. o {ten qQ oty Material Specification Remarks
47 Fc‘Ch Tank - I FRP In?
.4md X 2. 0aH
Level switch 17 — Float type ]
No. 2 Reaction tank 1 PYC 15.;;xo. 10 /minX 10kg/ca® X 0. 2kW
| feed pur:;p
No.3 Reaction tank | PYC 155X 0.1 0 /minX 10kg/en® X 0. 2k¥-
‘ feed pump N
48 |NaOC1 Tank 1 FRP 3u*
1.4 mo X2.0md
Level switch i Float type
Primary decompLsi tion 1 FYC 15A X 0 85 € /minX 10kg/cm® X 0. 2kW
tarnk feed pump
Secondary decom[;)sition 1 - PYC 154X 0. 85 ¢ /uin X 10kg/cn® X 0. 2k¥W
tank fe;i pump
49 |NaHS0s Tank 7 1 FRP 3a” a
.4 mo X2. 0o
o Level s';ri;;\— 1 Float type
Feed pump 1 PYC 15A%0, 50 /win X 10kg/cm® X 0. 2k¥
50 |Polymer Tank o 1 FRP 0. &m’ B
0.73 mW X0.73ml X 1. 24mH
Agitator ) 1 7 sSUs 0. 4kw -Vertical bropeller typé i
LeveAl switch B 1 Electrade type
Au;o valve 1 Ball type . N |
o Coagulation tank feed 1 PVC 254 X 2.8 Q /n;-n XSkg/cm?XO. 2k¥
I . — -
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- Table3. 331 BBV AL

(11/11)
No: item Q ty Waterial Specification Remarks
N0.3 Reaction tank feed 1 PVC 1543 1. 70 /minX 8kg/cm® X 0, 2kW
punp
Hopper 1 SS 0L
51 |Blower 1 FC 504X0. QSkg/c_m? X 3000mmAg X 2. 2k¥
52 |Compressor iy sS 70 ¢ /minX Tkg/cm® X 0. 75k¥
53 |Scrubber unit 1 PYC 15m' /min 1. 15k¥
54 {Control panel i Indoor self-standing enclosed type
4.8m X0.6m X2all
AC 400V X 50Hz
Push butten switch
Alarm lamp
pH indicator
ORP indicator
55 |Pipe
Raw waste water line VP
Treated water line Ve
Chemical dosing line YyP
Air line S6P
56 1Bilding steel frame &{365ni X 7mil
slate roof




(2) &tk
H+ OHKKGASHN
TIESFMe4h/ R LD, WRIMRE2AN/ 088 T 5,
MW E AL E T 5,
90n’/0 + 24h/H X 1h = 3.8n°
hEHE v’
B 48k
Tiga AR L TLV20E ¥ 5,

90m*/B -+ 24h/H + 20m/h = 0.19nm°
PEHE 5000
A AERYE (C1TE)
EyamAkiizd LTS V20ET 5,
90r*/H + 24hW/D + 20a/b = 0.19m°
R 5000
LA BE (ALE)
CIELREET D,
tharfi 500
R .
Tiam AR L CS V20§ 5,
90n’/H + 24hW/B <+ 10s/h = 0.38a°
thE@E 700
LEINIPY '
$mmﬂm&uﬂurzﬁ%mxmmma#@
90m/8 + 24h/N X 2h = 7.5m°
#iE 10w’
C NFARKTZH
FPHRRBARIZZLTIBULELOBRET S,
30m°/4 -+ 24R/H X 1h = L3n’ _
TfH.Lj
B 7 ¥ o



T mARIZHLCL V20T 5,

30m*/H + 24h/H 20m/h = 0.06n?

T 4006

15 ¥ IR 1%
EHRBARILGLTSVIOE T 5,

30m°/H + 24h/R 106/l = 0.13n?

e 1006

4AA4rEiE (CILE)
FTIHLRBAKBRIELF LTS V2L 35,
30m*/ + 24h/B - 20m/H = 0.06m®
DEQE 1000
A A AZHBEE (ALE)
ClEERI#E TS,

R 4000 X 23L

RN AN
EHapgcBRiod L C2ERU LLoE®RET S,
30n*/B -+ 24h/B X 2h = 2.5m°

REME 5n®
CNFHFRAZIH
THEBEHE24M/E, EBRBGHEMIZh/H LY, 1 HOEAKR D 12BER K
VCNAKGKZBABEOWFEXKF I BHSZOLALIGTRET D,
4n'/H + 24h/FA X 12h + 0.5m" = 2.5m°

7 T
CNARMARZE
CCNABZRARATEOHAKARZIBAZILRRLFRE ¥ 5,
1.5m%/28
_ , Pt 3n’
R I/ 82
THRBARIZGLC205 0 Lol ET 5,
| 5m°/#H. + 12h/§1 + ﬁomin)h X 20min = 1404¢



- 3000

2 iy R il
Feesrhifi e MR E 4 5,
e 3000

- WA
LR LRRE S 5H,
hE{E  300¢

D Cr REERASH
INOBEAROIZBMECH - ONAKEARD ABHOFEA I P& 2
oo HBELY S,
An*/R = 24h/H X 12h + in® = 3o
REHE Sn°
CrAMAtmAZI
H-OHARAFRAITEORBLEEKRKIBREZTONDIFRET D,

1.4n%/20
EH 3w
& e i
EHMAMPAKBRIZIGLTIOS U EoB@AL T D,
10m*/H = 12h/DR + 60min/H X 10min = 1400
IREGE 3008

H+ OHR&EMFHEKZH

LHOEAROI1I2E R CH - OHABABHOFREAIEHIEZII b
HAuaweET 5,

18>/ <+ 24h/H X 12h + 4m” = 13n°

A 4009

H- OHFRMEHAZH _ _
ClEDHARAKIL M EMe ¥ - hHABEAIANEZY L% E
L5,

1n*/21 + 0.65m°/2B 4 4.50°/250 = 6n°

RIEfE  10m”



- KEW

TGN BARICH L CIONL LOWBE 3 5,
35°/80 = 12h/H -+ 60min/H X 10min = 500

o fii 500080

p 11 EHW
KEBIARLET 5,
{50080

FEIEE
MHMBARIIGL UL oY ET S,
35n° /0D + 12H/D X 60min/Z1 X Snin = 250

A {fi_ 30080

th B
thfE i in/hBATF & 4 5,
35m*/R <+ 12h/H + tm/h = 2.9n°
kAZ4E 3,0000
Y o b

THOABRBARIZXL 300 OB WNET S,
40n*/f1 + 12h/00 + 60min/h X 30mwin = 1.7m’
ezl 2a’
& 58 ¥
MR AKRICHLCLYV T 95,
405> /H <+ 12h/H <+ Tun/h = 0.5n°

i 800mm o

15 1 5 8%
THARARIZALTSY 7 ET 5,

6m>/8 <+ 12h/R <+ Im/h = 0.5m"°

v
=

2§ 800mm d

Me ¥ b I
ERRBEARKIENLCSVIOLT 5,

A40m*/H + 12h/B + 10a/h = 0.3m*



RHMH  700mm s
B o il

PHaBAKBECALTIOH L LoERE TS,
400/ < 12h/H <+ 60min/H X 10min = 560§

“thE{A  750mmd

R
BABSFRABIEFULENCELHRRET S,

AT
FAARRCEXARRET S,
40 = 2 = 20m’

PeEfi 20m’

N i FHESHREKTN
Y U458k (an®/B) OBRET S,
ik‘jif{[f_l_ 10’

BIL
LSy PR (/1) TX5HMET 5,
P An’
g
1Ry FaRg (n’/0) TELHHFRETDH,
BB
1 BB 50g/m X 40’/ = 200g/1
BEGHBoORARZIg/¢-RELTIADLEIREET D,
200g +~ 1g/Q-R = 2000
R 500mm¢
4 g _
1 []U)EEJCfJiBE?I{ﬁ{C;GfL'(f)fif%ﬁ@ﬁ@?k'i'-éu
0.5’/ X S5H = 2.5m"

RAEMH 3n’



< p HMEIF

1By F0m® (0.5 /) CELERET D,

. i Inm?
F74¥—
P RPN 0 o0 R KA 30ke/nt-hE D,
500kg/H = _12h/ﬂ = 30kg/m’*h = 1.4n°
RAEE__2n®
iR If
IADBERELR _
Cu(OH): : 2.43kg/R X 97.5/63.5 = 3. 73kg/ N
Ni(OH), : 4.45keg/H X 92.7/58.7 — 7.03kg/H
Cr (ON). : 4.46kg/P X 103/52 = 8. 8ilkg/H
Zuw{(OM): : 6 18kg/B X 99.4/65.4 = 0.27kg/ il

Fe(OI): : FeCla 3.8kg/H X 106.9/162.4 = 2. 50keg/ H
& & 22 34kg/H as Bry
2% AT Y—LLTLILEHNERMTCEIDOITRE T 5,

22.34kg/ + 0.02 X 1A = t.1Im”

1 B l-»’{‘)q‘ﬂfﬁ& L. BAZY 335 KELT5% LT 5,
22.34kg/ B <+ 0.25 = 89.4kg/ 3 (75%wet)
BAEASBEND 1kg/n-n'3fe T 5 L
89. 4kg/ 1} + Skgfm"--’"')'f + 1n" et/ = 11.2m°

i 16, 2m’

7 an
HMBOLBERAMBERICHLISE /m aiath b E T 5,
51m® X 15Q / n'-min = 0.765n°./ min

i 0.95m’/min

. ARG G I

CHHAREOIERCEEE DI /mink B D ERCEXDERET S,
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0.95n  /min X 3 4+ im*/ain X 7 = 10m /win

Nall SO}

1 Hof#E & A5ke/ B (as 34%)

=Y -FFTCEILHERET D,

232

R 150° /min
NaOHI#
1 Ho R E : 350kg/0 (as 10%)
IHOWMBE AL NRENHCTE5FRET 5,
350kg/ 11 X 5D = 1, 750ke
L 2n’
30% 1 C ¢ 48
1 H oW : 135ke/ B (as 30%)
Uy B CEATRET D,
e 3’
10% 11 C ¢
1 Ao ME : 170ke/ 1 (as 10%)
 REME 5000
Ca(OH) 4
1 A @@ B 800kg/B (as 5%)
I BOEMRECH LTS HBEFMTEL R R E T D,
800kg/H %X 50 = 4,000kg/H
IE 5w’
F e CQ.if
1 HoOEME : 10kg/8 (38%)
n—-Y-ZCcELHEBEET D,
it T
-NaCROMW
1 DOEME : 250kg/ 0D (as 12%)
n—-Y R CELEFRET D,
QT 3n?



AT BER R
L BOERE : 1,000kg/0 (as 0.1%)
P HOE MR L C3FBEl Lo#@e T 5,
1,000kg/H = 12h/H0 X 3h = 250kg/H
{5000

(3) 27— -}
BEARE  HAMMERO 7 — v — FEFig. 3.3. 81253,
(‘“r 2 A DT hINAT A
AR s BAEMMBEO~vF Y TAAT LAY — F&Fig. 3.3.9KF
¥
(5) v 477t
BEASMRE - HAMME#RO LA 79 +EFig. 3. 3. 10LLFT,
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5)

w2 AL

e HE 3 A 243,317,000 SITCh AH,

EE oA POANRNZTabled . 3. 12K 57,

Table3.3.12 {HWBIALOANR

R " & B (i)
Ko7, Fuv, @K, MOER, BAES| 67,555,000
W om i m e B o - 23, 015, 000
tohoBEEH (¥ /; W, tx—ﬂf%)— 39, 363, 000
_ O #h) 124, 966, 000
EREM - RW T 23, 100, 000
BRI '%r 33 250, 000
:%;%J_?r _____ o 375, 000
WL |4k Lk ‘ 18, 750, 000
BT . N 29, 375, 000
B o 4, 050, 000
.AE?: ) ‘ 1.4_1_‘;:'3:-076;7 7
) - (4 #) 110, 363, 000
34 H) - 7 98_8 000
i — (& at) 3 _ 243,317,000
6) AR}

MoEE A b 123,185,000 SIT/E ¢ 5,

BIEa A FOWKETable3. 3. 13k A&d,
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Table3.3.13 a3 A FOHR

il H (5 # | & | (SIT/Y)
HC @ (30%) s kg/D X 22 :;i‘/kg X égﬁ_ﬁf\' 647, 680
NaOH 35 kg/D X 83.2 SIT/kg X 256 D/Y 745, 472
NaC @ 0(12%) 250 kg/D X 54 SIT/kg X 256 D/Y| 3,456,000
# & INallS05 (34%) 45 kg/D X 113.6 SIT/kg X 256 D/Y] 1,308,672
RFeC ¢ 5 (38%) " 10 ke/D X 64 SIT/kg X 256 D/Y 163, 840
Ca(0H) . 40 kg/D X 10 SIT/kg X 256 D/Y 409, 600
Polymer{A) 1 kg/D X 990 SIT/kg X 256 D/Y 253, 440
o - Oh B | 6,984,704
G & 359 K¥h/D X 15 SIT/kWh X 2567 D/Y - _ 1,378, 560 |
i5 zre'mﬁ 0.0894 o /D X 49,683 S[T/ini X 256 D/Y . ' 1,137,_7055 )
i 77{& 200 2 /D X 5-(; sn/;!z_;b"?/\' B 1,080,000 7
@ 195,192,000 X 0.05 o ,_ | 9. 759, 600
)\—;‘r- 11,422,300 SIT/Y-Person -x 2 Person/Y A 2,844,600
B - (-é’;__h;f:r) _ 237,—134.529 |

7) HHILIT M
(1) %t
O BEHENER B 8 | 16
g, Kk 408
4R 10% /1R
Lk HEHD
WWTP M & - 176.56 SIT/df

BN M E - 0 SIT/d

® ® & @ ®

GCREEALEEGH/AAER 150 o /R X 256 A/ = 38,4100 o /4
HARUCHAEAKLd B2y oL
1R M) o IEid, 201 SIT/ Th B,

o~
3]
S

LA %) ORI OWNR A Tabled . 3. 4IE R T,
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Table3.3.14 1d %7 olRitoNR

] H N w & £

B f5 | % Hi|195, 192,000 SIT+ 154 {(D 13,012,800 SIT/F

M, 4| 48,125,000 SIT+40E |@ 1,203,125 SIT/H

& ﬂ 243,317,000 X 0.05 @ 12,165,850 SIT/MF
Sy ovHaRb : @ 23,185,000 SIT/4E
{(D+E&+@+ @)+ 38, 400 1,291 SIT/ o
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3.3.4 HHAMRNMOLBO THARE
HBEERIRIERANBERNMorDOTHAREEORBO A BT,

[
I

T, HoXIBO—RMABEARBEREZAI L T 5,

L) R W 72 BEk 4R %
TG, Bo XEAAREHTARLRE, Cr "' RUOCNO -2 Tk
MERLEANT D,

M D o AEALBYEBO I — Y — F &Fig. 3.3 . 11KFY, BEKD
MR AT NBEKRAEEBY ChD, Thbb, BALZR AR, Y7V
ERVME - 7ABTRIEHAWLTHML, Cr " B8l CNIBMRLRR
FUCESLBERBEHILBLALITI LD CH DS,

ARMAL d.o. 0.4k, BEAKK30A /A, FHEBREAKZNTHLIOCT, ZOHER
KBS - RN THOABLEBLIABI 2L ok & LM% £Table3 . 3.
151 574,

Table3.3.15 MA%BEOBZGR L LR

|
fquipment Cost |Depreciation & Running Cost jTotal Treatnment Cost
S11 Interest SIT/d @D 1817/ @ st/ @+
Pretreatment 35, 000, 000 480 350 830

2) B oBESHAERE

LIVARNAZA—7ORBSEACETIBMAER T, EEHEORCH
ARAAECH-T, TDOdH, NIGRADE D 22 Z 0B LEOAE TR
FF - hoRAEARERD, KHRGHEARR

O Y% Table5. 3 .16,

EX1 % NPl O
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Table3.3.16 BAOAR - KEH LR HGBAME

Quantity ij CODc.| BOD SS T-N T-P
Kind of Waste ¥Water o /d mg/ 0 1 mg/Q | ng/Q | wg/ 0 ) me/@
(kg/d) | (ke/d) | (kg/d) | (kg/d) (kg/d)
“Total Waste Water i, 193 20 gl — — —
(Livarna Group) 23.9 (e — )| — )} —
Total ¥aste Water ar2 20 8 - —
| (armal d.o.0.) (1.48) | (2.98) [ — )1 — Mt -
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3.4 M-4 STAJERSKA PIVOVARNA, d.d (Brewery)

3.4.1 THRE

) EE
2 . N 130,000 Thousand SIT
TR mEK : 40,000 o
EXRBE 170 A
S H K- WEKE Y a2
R4 HEE he ;60,000 50,000 80,000
MEXME P16H /. 885 M H

(2) KER - 29 0 K (] &

Table 3.4.1 B M

) KERKRUBEAHEIN 7V -5 47254
Fig.3.4.1 R UrFig.3.4.2 B/

(4) i AAK R U BEKOKE
Table 3.4.2 M tXTabie 3.4.5 2 M

3.4.2 KR &R
1) 7k 6 i B U & B E o LK
(1) KAEH o4 @&
QKBER2ACIFoHCHY, FIIFRKBENAKBR-UOFHIALTH S,
ATHEREBS AT D,
@7 vToTHAEBOBNMAR, BREFB LI MBEMNE A CL 5B M5,
ZANADNIARR ~BRCHEBERCV L,
CONABOKBAELDEON, BOEAMKKTRZ LD BEHBNA (26K 0
$714%) EEHMA (H21%) T Bo BAAKE LIEMKO RILDE W,
OMARLCFARBRRESHCTY 3,
QUEAIEHEEOHRLERIDBEHMAKDECHZH, CRRSL TV D H
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Table 3.4.1 Quantity of Consuned Water Classified by Source and Use

Unit; n . day

Source | Well City River Sub- Recoverd | Tolal
Use Water Water Water Total Hater
Boiler Feed
Rav Material 38 53 88
Washing 305 308 365
Cooling 15 195 15
Air Conﬁilioning
Miscellaneous 3 3 3
Total i1 411 _ 4és

Recoverd Water/Tatal

— 248 —




Table 3.4.2 Quality of Hake—up Kater

¥ater Source Well Water | City ¥ater
Parameter Unit ) No. 1
Temperature C 13
pH 7.5
COD ng/1
BOD mg/l_
fron ngti <0.05
Manganese ng/l < 0,05
Total Hardness ® di 19.3
Alkalinity nao/l 5.2
Chloride mg/i 21
Tortal-lron- meg/1
Evaporated Residue ng/1 490
Electric Conductivity 8 /cn 580
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g, 3.4.1 (1) PROCESS DIAGRAM of PRODUCTION LINE
(1} Beer

Well
Waler

{ Preparation 150C

{(Heating)

Raw Material Wet Milling Saccharization

{Malt, Corn}
Steam

Vapor Hop

Separation
of Congealed
material

Hop
Separation

Spent hop - Steam

Coolant -
5~107C

1st Step

, 2nd step
Fermentation

Fermentalion

Cbola_nt Coolant

L _—

17~20 days

Brewing
0°C
Coolant

—~

Pasteurization

Well
Water - —Y
0c \ﬂleating in Coollng in
Hot Water { Water
,\ 60C !
34 Hr
Pasteurization
1

‘Bottled Beer - <

Note : a) Maribor City supplies steam for the brewery.

b)Y The coolant is 40% éethanol.



Fig. 3.4.1 {2) PROCESS DIAGRAM of PRODUCTION LINE

2} Juice and Soft Drinks

Well
Walter

Raw Material

[ Mixing &
Preparation

{Pasleurization Botthng

L

Hot Water

Bottled Product Pasteurizalion

Note :Paéteurizatipn process will be applied _

before bottling or after boitling depending

on the product.

i3} Bottle Washing machine

Well ) ' , Alkaline
Wat_er l

Prewashing [ Alkaline Washing
Ouislde & Outside Inside

Used Boltles

Inside High temp. Low temp.

L \

T

! -
Washed 2nd step ! Ist Step

Bottles

Rinsing ‘
: Washing, Washing

L

— 251 —



Fig. 3.4.2 WATER BALANCE DIAGRAM { w/day )

Softener T 50, Raw Waler for Beer
& Soft Drinks

—————= T'¢ Product

©

o
35
15 B
[ 3 Raw Water for Juicef——> To Product
NaOH recycle
Mol Bottle Washing
Well With NaOIll
165 :
' ~{{Wasle NaOH
| fPress. | 411 | Bottle Washing @ (Was a0H)
Tank With Water 7]
A N @—Z(Waste Water)
b 2 Pipe Washing in the
Well Filling Shop
140
Washing in the . -
Cellar @ -
recycle :
15 L.
> NH.: Refrigerators
3 .
3 Domestic Walter >

/ 5 : Sampling Poinls of Well Water
O 1 Sampling Points of Wars_te W_étér :
Note : a) No flow meter for the well water is applied.

These flow rale are estimated value,
b) Ev. Cond. is Evaporated Condenser.
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ABicH, B8 F 2L BEMNDE W,

(2) &ML 3R
@ﬁﬁhmmﬁﬁﬁﬂﬁénrﬁéf\ﬁyfoﬁmﬁﬁbﬁﬁéntuﬂmo
OFARICFENIMAKR (96,000 i /y) @, ¥—roEgRICFAY - 4
—RMYVTOBEEMAAKBRERNEZREL, sSEHERKRH . Y2204
ERPCADRBAREMKLCHIELEBCS 5, f> ¢ COMBEL
wihfblcow R, LRI TVWR Y,
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CBbLAL, chieo2WwT, BB T 5,

OMARNERTHVEHESNIBBRTROTEY,

RN BY AR Y TORBBRAED H 0,
BBV, TYE A TRERMNEARKRER L SO M HIKO WG R
K. b BV, ,

C B TR CHIE & vl BEK ©BOD ‘(100—409 mg/t) . HAR B 5
B AROM (1,000-2,000 ag/1) KKE~NTHL KV,

@FfHHIcAE s RREQATI{OHMD,

CHUABMS S Filling house S o R R, #4555 of /d o

cCelierh ook B iR, %268 of /d o

BB AHBARRB. Heoo B d o LAL. COEIIR Filling
house #» 5 ®HiZK B & Celler P L OAKRBRI. &S5RI HK LA
KoixkBEMALEE NSRS Ss07C, LB TET b,

LB AT, BN ARCEEH KO ARBHEDL L L LU T €
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2)KEM G E{E O H
(1) MAREBR O
Bike RiEERFFAROBARMAMIhcvRVO e, MKBROEERT
bR TWHELES LW, ¥ FTFko ki z wELC. LH2KkoORKED
SRARBsULRF BRI RV, ChBREHEREORBETS %o
giddofkic, BERS shTtwiARAREBGMSIRREITETRETR, B
kméﬂmﬁm%ﬁﬁbrbﬁibﬁﬁﬁﬁno

(2) ZCABORHAKE~ORER
(a) U ABRDBRRK
%dh&mzﬁ&u\kﬁuDMMemdﬂ\mﬂﬁsmﬁehqmuﬁo
cwBK. BEOYRFARE T B, BHO YR T ABERUTOEY,

- HREB K TN YT : IR
GMFECA—>THRARKE—T VI V&GS (HEE. H&E) —» — IR G —

| L

K&K

L

Tkt —p L EARE—p RBHR T A

S

A ERTWB kI, MBK (K RTEkE. —KKEROLEL
m%@§%ﬂE#P*ﬂ\:wm%uu&tm%@ﬁmﬁﬁxy~F@mén
Wb, B, TAAYKETPANOBERGERENSA TV Lo _

HG AR AR TOBEAIMAORA LT ¢o 5, §B O R EEHIE
Lweshidedh ﬁm%aburuoﬁ/dﬁ LiER &R B,

~ﬁ%ﬁ$ﬂédhmﬂﬁ\t—wm&ﬁﬁ%l“”d\ﬁmﬂﬂm&ﬁﬁ
£ o50ki/d EHEAEL (WEROEMEREREBBRHR, SHHE) . CAOFER
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cmﬁﬁmgaur,U&»$§oo%ﬁmmwﬁ&$&5e\ﬂljcé
Kbo COERBEOHRUVABOMMARRICIE~SE, PEHYKE V.
(b) 3OS
%U&&é\ﬁmm§®¢ﬁvﬁ&(%mﬂ)uﬁmfﬁokﬁb\%d&
ﬁﬁ@bTEM(ﬁ$ﬁme)ﬁ®f\ﬁBK%ﬁénéwmm@aﬂbn
b MGG R SE RS LA MA . A ERES NS &K
'ﬁitho%*ﬁﬁﬁkﬂmgﬂéijiﬂ [T

Fig.3.4.3 MiZkBGE O AR~ (Hh 36,0004 )

0 ® O
Fo i | fuiside dat Binse
ll““ |“l Instde Jet Rinse
I - .
. i r— 7 b Make-up Vater
‘!‘——.—---—-.—-..-....l @ (D} 15 "i’/h
= @ i

MPre-Nshing, @1ist Detergent Soak, @ 2nd Detergent Soak,
()Srd Petergent Soak, ®4th Detergent Soak, ®Final Soak,
@1st ¥ater Rinse, ®Ind Water Rinse, @Final Water Rinse,

ABOD Recovery Water Tanks

CoBBOMKE MO REBBRBTIROED,

DMBA (FA) Bl LAAOHN O 5B & hy Lo KRS COMKS

AR TWH. ' '

@KkOHRIR. LKL S E > C KKK, - RKEE RBREIRM, TR
KB OME T » TV Be ik, FAGHRTEEH LEK (Counter
Current) TCT&n. HFREELHHLHEN é RTwWwb,
Hg&L3k%éﬂtﬁﬁk§d(&\U$~$§D®%ﬁm$®ﬁmﬂ
0.40 &b, BEORCABRIKM F BHEFE (B 1.5074) kik~xT s



MM E WV, EHEL, ChRbPADAFROBHRIECD VW CORIECHD, DT
Mol &R 1.0/ ARECTHADEEFSHI, LAL. VFRELCH
IR MK E NS C & REZVE L,

(¢) B8R &

MARMACABBNEBAKE B2 ZYCREL, VAQGBBRDHRFG V. 4
ﬁgnt5«m®MEﬁﬁ%&H5\%@&hk%%éﬁﬁéo

REOMTABRCH. REAEEHNRTLAR, URSRES <vouRE
ﬁkmﬁﬁ&mﬁ&MénTU5&ﬁﬁﬁ%ﬂéﬂé@T\ﬁ*ﬁ%ﬁbmm
RMH. A5 ELOBMAKPHNOBBMESDUN I LD EHEA SN D,

(d) ¢ ¥tk 5%

MABRGCABD RPN AKROERBMAERD 2 EHEBROC, IO
Bk oW CEHRFMETIORBLV. Ll RFOX > AEEEEL
TRHELCE B, ' '

CH AR 120 i /B (RO ARAKROK 1/9)
-ﬁ%@?&ﬁﬂﬁﬁﬁm*k%béﬁm}ZHSﬂ/ﬁ
CEMBEEH {216 B, | | _

C@ﬁﬁinﬁ\ﬁ#K&DﬁBﬂ%ﬂﬁﬁﬁﬁﬁSﬁuﬁﬂnkﬁ?éo

—HhCAROEERHR., BEORBKRI D LA L LRFASLAT VDT,
CONBHBHROBHRESCOh I EMEAND, ANORHEEUTO LD
KRET b5
B AE FEHRFEAD.

&R IER10% .

RN FRRBHD %

COEELD. Bo AR (5,625 TSIT/HE) CHYNY 2 MKoRER
BAES HEL H 35T GHSIT &K B _

cofi. HAOHRENAMORMILB, S0 EOHKPHNEKD D
mﬁﬁémf\cné%%br%émm%inﬁ\ﬁﬁﬂ%%ﬁﬁéh%%ﬁ

bhooTHBEVWIEEL SR D, |



(3) BEK o LA
AL ONBTRBcHELD, HARLCKRBIEEATAKTCS D EMBRK

SN B, o€, BKOMEGMIBAL RAAYCH D,

(DAREMEELI B &b

No. GRHAALGHORNE i K B2 [of B2 7K 3
b oA
m .~ A SIT/ ol

1 CABOEH K ~DIH 120 K3

s BRRODEBLAM GHSITUT o, BHEMICKD L2,

sELR | &Lk
K H m, H 411 291
JI§ K B 50 g d/ 08 | 1S 1.0
GAHB MG 8 A 1. 1.0
BE 1B RoMAKRRB, HAKRKRRS WL
v— v EFER  60,000h1/y. 280h1/d
#i 7K 29.2%
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3.

4. 3 WWTPREREZWBRS 5 THANREEKRN

1) B LR ERAKRLEHR

TN ETRAFig 3.4.1 LiRrd,
¥¢1PML£%EM KOSMORRBRERBIN(TL S, EUKEK
®%&ﬁﬂ@&®?‘%QWTb®ﬁﬁb§UoﬁIEiD%mbk%
KRBE2E v PEAEC, THBBNE BT —HENLD FRBIZ AR X
T3,
@ Brevery housc.Cellar

Brewery houselZ {3 E o # 9 (Selection) LD XIOBHLKEED
FEHH b, Cellarizid, Nol BB ILE XY KIS HO® T LRG0 2
Bari@ihTuns, Cellerh o DEKRKFHELT, 7 0RBIE
Ko KB BEKRMBES 5o KESHIMPE QAU TS DM WU ES

(N L W )

@ Filling house 7

BHEOMBTRERT, BRACLLLORMAZBEINCO D, K
K 5611 #42 B 2 8 BB (Bottling washing machine) A EC. Z o {8
CIPZL & k. CIPUSADF v 7 « XA TOBIBHEA. RV T« h— 24
B KE D b KR U AN B,

BB, ki ST A Y (HHEY - &) >k O 3 IR
Ihlan, $EMNITbIS, TAAYKBFHBREMSh, 7NH
RNV LLEDOBMBIND,

CIPYZ7ARETHTEILy bHH., BRI LIHH > M
TNV & > RAKPOMTH bR S, KM EMT LB TN YK
BEBENESh. N/ TV VvORERRE S = v 7 LTRIS 5085
NRHTVADT, HHRM I W20 TEHL . 55 -2 W08
Sha, GARAEOREBELALCLLIDT,. HELEFATLLEMD
hs,

—

@ Soft drinks production house
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Bkt Filling house CiTHNABC T, J I TR A EKRCIPE
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S IAGERRRE UL,

® g HEK
HXHRO LAV, OB BEKRERET D,

2) KHRUHEKRS
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I ES I 24B5 B D . $950% 2N 0 89 8IF I T A 5,
AkTid Table 3.4.3 129,

@ Filling housedr & O K MIZ455n°/H. MH RN EFig 3.4.5 155
o BHIRXEY W I BT TEELRENEN S,
KTtk Table 3.4.4 g, 7HAAIRDBEZIT-TWWHOT, p HR
B EHEUTH b,
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DI ELSHMT S &, BEREKDKI X Table 3.4.5 Iad kS
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Table 3.4.3

16

i3
20,4

13,

<01

74,
n

150,

30
1.2

Unit

i mgll

i mgfl

mpdl

imgll

med

: mgll

expr.as

R4

DBS

Parameter

3 R NS N W 2. 1

pendedsolids G

Sus

Jotal nitrog:

_.ammonium niiggen

- Kjeldahl nitrogen

- hitrite pirogen

chiratepitrogen

Towl phosphorus

COD

BOD,

Anionic surfactanis




Flow (m3/h)

13/6/96 12:

:

13/6/96 13:00
13/6/96 15:

-

13/6/96 14
134896 16;
13/6/96 17:00
13/6/96 15:00
13/6/96 19

o

13/6/96 21

1316456 20

1316206 22:
1346096 2D

14/6/96 1
14/6/96 2:
147696

14/8/96 4:00~4-
14/6/96 S:OO-L
1 4/6/96 6:00

|
|

-
r

14/6/96 7:00~
14/6/96 $:00-

|
il

14/6/96 9:00
1476096 11:00

14/686 10

14/6/96 12:001

L

Fig.

Parameter

pH_

Suspended solids

Totalmirogen: PN W

- ammorium nitrogea

-niwitenitogen i N L&

- Kjeldahlnirogen  ~ iN_

-nitrate nitrogen i

Towl phosphorus =¥ b

Anionic¢ surfactants
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Table 3.4.5

- ) Al 9 T oK K WWT r: K i
ChbSeBEARY | BRI B 1A
7 Temp. - C 20 _- _ 3020 ¢ 40
| pll 6.1~8.7 6.5~ 9. 0_ 6.5~9.5
_ ss me/l 76 'So _ -
T-¥ =g/l 12 B}
: \Il\ng/l 0. 35 10 -
Kicldahl#k N ng/L 7.3 7 - -
NO:-N  mg/L N 0.13 _ 1.0 ;0
303"5. ng/L 3.7 _ - -
_____T:’-__:;:g/l, 7 6. 0_ 2.0 T_
CODcr  mu/l _ 890 126 -
30D mg/l 260 o | -
(b) nm@E 720m°/d o _
(c) WWIER 24 hrs. /d



(2) &bl A7 ARl
(a) ¥ - M IHMOKEAELTIE, BOD, COD c r JLi 82K
e THABAMBIESYZRENRABC I EXBNTE S,
Uicdia €. BEELESABEIENULCORFNHIZAY » PARLL
DT, WRIEEBAMETHBRIESE £ L. BRLRERTLEE
TMF DI EE AL ) AENMNE TR LTSI ERARTS D,
CODcr /BODDMRETFTHON, HFatb LTS 10
T IS H IR0,
ULidis T, HFAHEARERELBIHLIGOYE LY AT AL R
:i'ribf:or
(b)) {1k, HANOKMB IR LABA, RiPEAKOBRENH (AL
LD CHAHENBRE L RNAERM IS LN v v 7 3R FRICH
MEN B,
M RELTERO “Hi:HH b, WHEIERKE 5 QG
oy AR KRB LDEFNTH D,

AR

(Thick waste water) - >Screen —> Fqualization tank ——> Neulralization

- -> Anacrobic treatment e

(Thin %aste water) —> Screea —> Fqualization ——> Neutralization

J

v

- lerobic treatment —2> Sedimentation — >Chemical

- clarification -—>8terilization —> (discharge)



BN

(Rax wasle water) -——> Screen ———> Equalizalion tank —> Neutralizalion
—> Anaercbic treatmenl —> Acrobic ireatment —>
Sedimentation —> Chenmical clztrific%ation —>
Stertlization —> (discharge)

(¢) BEEARRENOBR, 546m°/ d T fat, Cellari
6D FEKE2680°/1, Filling house A o @ Kk 24550/ 11 C
SO, AUTHETNHER B, ENRECLENBAY TH LN
AWM ELTERT20m> e Lt

(d) HEWNOFHRIZ >0 C, RAOHBMMNRBEBMILZG TH LM, &
KA 2 A BFMes CHINLAZ E L, BHOARTTEH —fLax U,
BWMOLNEREFRILDIZI-NYOFNRE LI,

(3) cofba 4t}

Ca) BREXKPIZT-PHRE. Omg. /1 FFEHL 0D, BMIZSY
JHMOEBOBRENS 2P ORELLEODE, EBIMS BE
Licbobitaiahsd, BMBAIAGDY DR EOMALAYTHLO
T, Wi CEROLY, MY COBEMIIEADL I EICL b, BBk
KRB AECLBLINRIELS IO CUERIOBIIG T 248

mwH s,

(b)) MEBEAKDPOC 1 30, 06mug / LEDHELO TR WL
My ~BBIZC 1 Homg /LEMAZ THEMIZHLGEEY AR
B, MR ROEGNENR S L ETHN S,

Uledio T IS IZHT MR A2 WS A A, WiHMo 0N



A THC 1l HFIH L. LRHNEBALBS, TOEAOSH
Ui, PRESOBAKAKIRGICAN S 222088 FL

[N

C4) Bes1tik _
B2y 2 b " Table 3.4.6 £H

(5) 3% @ & B &

Ca) KRG

@O. WARHE 720w~ d

2 kA
BOD 260mg. 7L (720m*.7d x ©. 28kg/ m* == 187.2kg d)
CODCr §90mg L (720m* 7 d x 0.6%kg/ w*> <= 640.8keg d)
SS T6mg. L (720 d = 0.076kg. n® = 5. 8kg./d)
T-7P 6mg. /L (720a®,/d > 0.006kg 8> = 4. 3kg .~ d)
AL 20°C

3. HEKIE AR 24h ./ d

HikAxBO KRG I12h dTHI S5,

@. FEKHRRLFR 24h./d (M AKEE8h.7d)
®. IR L

“p H 6.5_ ~ 9.0

BOD Co25mg/ L BLY

C OD«Cr 12dmg /7L LWL}
535 80mg 7. LLF



T-P 2ng. /L LY
Ay NCE T

©. B [F B 1A K B |
72007 /d + 24h/d = 308°/h

(b)) FHIW
®. BAKHKAY v b
RHOEKEABZ12b/dE L. W FHRKBO255E R
APkl ET B,

B B A Nk O s 720 /¢ =+ 12h/d x 2.5 = 150w’ ~h
I IF M NEARII L CHRL O Ed S,

1508*/h x 10/60. = 25n°
iR 25m°

@. HEW
MR LR
720m® /d x Id = 720m°
R f_ 720w

@, IR
BODZ##6%: 0.5ke-BOD, p’+d
%4t - 187. 2kg-BOB/d + 0.5kg-BOD/m®sd = 374m’

s 4 400m°
ML S S {18 : 0. [5kg-BOD, ky-¥LSS+d
ML S SHIE: 187.2kg-BOD/d + 0.15kg-BOD kg VL8S+d =
100m® = 3. lrkg/m’



3. lkg/m> x 1,000 = 3, 1000g/L

@. No.d EBr M
KW 12 n®d 7
pEEZBE 1200 d < !st/mzfd = &0n? _
Rz 8m x Bw(6d4n?)

®. Lot
MmRERE - ) 00
#1200 /d + 24h/d X 10/60 = 5n°

®. ®iH
WIS ;55
i h - 7200 /4 = 24h/d x 5/60 = 2.5nm’
i 3u’

@. No.T7 tbbBe4
HmHifals - 24’ Sa’ed
SELWH ;7200 7d = 240’/ n’ed = 30r°
R 5.5m X 5.50(30.2n°)

@. kM
HOBIEFR - 1 0%
4 1& 2 720n° /d + 24h/d % 10/50 — 5a°
S g 5’

®. R
1 H oS5 P i o E A

RSO RHGRE BODEMO30

=]

6EYH.
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187.2kg,/d X 0.3 = 56.2kg d (BANIDS SIKN b L)

CRHREGBIIOORLEHRAE (PHA. ke dizt LT, PA
Cil & 144kg/ d)
$.3kg/d X 122/31 = 16.9kg d (P 2 AMAIPO4 12 K X 1 /-

B4
13d4kg7d x 0.153 = 22.0ke "d { PAC L HEMALOWD s X
NnBag)

22.0kg/d x 27/78 — 16.9kg/d % 21/122 = 3.%ke/d (i} &

O ALiG )
3.9kg. d x 78/21 = 11.3ke/d (AL(OH) & U TA K4 5 SS4)
rEt 56.2kgd 4+ 16.9kg/d + 11.3kg/d = 84.4kg.d (Brybase)

i i A U N W §
WAV iR 8 4n’ /4
W le TR 1%
Fenl : 8.4n*/d x 1d = 8. 4w’
RGER  10a°

M. kg
eIy
MY 5 &
Fho:8.4n’/d = 8h/d x 5/60 = 0.088a°
R 0. 1n® X 20

- KR



i TR B : 84.4kg/d as DRY BASE
BWARKAT v PRKE 8%

mGE ) : 81. 1kg/d + Sh/d = 10.6kg/h as DRY BASE

g Ao P LU AR 12kg-Dry solid/h

k2 v S 84.4kes/d = 0.15 = 563ked

. P ACH

EEIFW - TdBl L

WON S - 144ke/ ¢ (200me/ Lis D

o 14dkgs/d ¢ L2kg/Lx 74 = 340 L

R.Na OHW (10%]E)
PRIV : TdBL L
(0 Bt @ 20.3kg./d as DRY BASE (P A C HI1255})
20.3kg/d + 0.1 = 203 L/d as 10%
ik ;203 L/d x 74 = 1,421 L

. R e — (A (0. 1% 8IE)
ARy o 2del 0
50 6 < BEK A I 1. 44xg ./ d as DRY BASE (2PPmifJA1)
B 7K B B 0.4%2kg.”d as DRY BASE ( S S #id 0.5
9% i M)

& 3F 1.86kg.”d as DRY BASE
.86kg d « 0.001 = 1,860 L as 0.1%



R - 1.860L/d X 2d = 3,720 L

WoRY = — (KW (0. 1%
MR MR 2d
fE i : 0.42kg~d as DRY BASE (S S K 0. 5% 5 M)
0.42kg/d + 0.00L = 420 L d as 0.1%
FHC: 420 L/d x 24 = 840 L
b7 N L

B.EEN Vo g —
BESEIE @ e’/ 8 <h
Ik BAREAEY v b 25m°

LR X 7200’
i ie I 4 - 10m?
fraf 755n°

BEEE ;759 X lat*m'sh = B0 = 12.6n°  ain
PR i 12.9a° /ain % 0.45kg cn® x 18. 5k«

. EAN 7o —

BOD MMM AER - 187.2ke/d x Lkg-0./ kg-BOD — 187.2ke./d

MLSSHMMAER 40007 x 3. 1kg/n® x 0.12kg-0,/ kg YLSS+d
= 148.8kg, 4 ’ '

B L7 - A (187.2 + 148.8)kgsd + 32 x 22.4 <

0.21 + 0.1 + 24= 467a’/h
L7 U7 FMET & 12000 d = 24 X 2 X 3 = 180m°/h

PR | ' c (467 + 180)*/h + 60 = 10.8m’min

—2/0—



it 12.90° Saein x 0. 45kpcn® X 18. Sk
(6) 70— 3r—} Fig.3.4.6 £ 84
(7Y 25U TN 2595 v Rv— t Fig.3.4.7 &K
(8) LA Tk Fig.3.4.8 M
(9) @A L SIT
(a) BEa& i
W, Rwr. 7o, B, M. WRKE 26,974, 000
@, s 1.575, 000
@. TofbE% s 21,000, 000
(b ) BLihO TR
@. BHEEAGY - T LE 11,725,000
D, WE LY 8,225,000
@, EEITH 188, 000
@. AT Y 53,500, 000
®. WmPETH 56, 250, 000
@, TuL Y 2,981, 000
@, HAEMTE 3,555,000
Le) Fibir - _ o . 3.600.000
w1 A M EE 189,573, 000
(10) vovd axb ST S0

Ca) %G , ,
PAC1%AL20:) 144kg/dx T74.7 SIT/RKex 2i6d=2,323, 500

®.

I

e

NaON(100% ) 20. 3kg/d x 83.2 SIT/kgx 216d = 364, 820
£ w— A (BK) L. 83ke/dx 990 SIT/kgx 216d - 391, 330
R Y- K (A 0.30ke/dx 2000 SIT/kgx 216d - 168, 180

27 -



. NaCl0 (11~13%)  180kg/dx 54 SIT/kgx 216d= 2,099,520
Ml =5, 347,650 SIT/IE

(h) H&EIT
{.100 KWI/dx 15 SIT/kshx 216d= 3, 564, 000 SIT/4¢

(e ) iGN
0.6 /dx 1423 SIT/e* x 216d = 184,420 SIT/IE

(a )y WKkIt
18a°/dx 100 S1T/n® x 2164= 388, 800 SIT/SF

(e ) a4k
930 L/dx 60 SIT/Lx 906d=1, 242,000 SIT/3f

(1) Kby ¥2
PRt V8 > 5 %

A B
79.823.000 SITx 0.05=3,391. 000 SIT/%4

(g ) Aftit
2 A/ x 1,500,300 SIT=3,000.600 SIT/IF

:—;‘__Z_"/":_j AN 4l

imitifoho sy 2A )

17,118,470,/ 720n* x 216d
=110 SiT/m®

7 7

K

&

(1 1) $FTEAT R

Ca) % (F
OEMEAIEY : B E5 4
L LA 403

22—



@ % H . 10% / fE

WM S ik M

@DOWWT P Y iiH & : 160 SIT o’

® i) Il by . 0

@R KM MR 7200’ dx 216 d/ 9 = 159, 520m° /%

(b)) Bk I m Mk OnIFL

T il % LB S1 T/ m?

156 4k £ 9 bt bR B 79, 823, 000 SIT + I54F @ 34
’ |+ 155,520 At/

R - K 109, 750, 000SIT + 404F @ 18
= 135, 520 m’/if

&M (89, 573, 000 SITx0. 05+ 155,520 m®/ 4 @ 6l
Sy-—vy A o @ 110
A AMIZAF DI Dr@ O 223
5) F L

S KO O 1 & R BCR B ARE L o (VI T — P 282 0ng/h) o &%
BaANBECI v A MR- o

Ltedfo Ty BB S TR A LB CHRABRARERRS B Y E O I
TS & » AR & Bo |

—2713—-



Table 3.4.6 Fauipment ist

Yo. Item Gy | Mterial Speci fi eatien Remark
1 |influent pit 1 RC Gipacity 25 n
2mX1.5mA 3> with air diffuser
Punp 1+1 IC L50AX 2, Ad /i n X 8BmX 7. 5kw
Subnersion type
fevel switeh 1 [t Hoat type
2 |Stabilization lank I RC {apacity 720 of
6. TmX32mX3. 5D with air diffuser
Punps 1+1 Ic SOAX0. 6 /i n X 10raX 2. Zhw
Ievel switch I e floal type
How neter 1 NN {ox type
3 |Aeration tank 1 RC Gipacity 40 d
3. 8mxX 1amX AnidX2 with air diffuser
IX)neter i i1p type 0~20m:/1 | A~20mA
4 § Sedimentation tank 1 RC Surface arca 64 of
EmX 8K 3nl>
Studge collector i SS rake type 0.1 kw
Purp { I 65AX 0, 3518 /i n X 15mX 2. Zkw
5 |Reaclion tank 1 ROMii--  |CGipacity 5 m
acid coating |1.6mX 1. 6mxX2ZnD)
Meitator i 55414, Vertieal type 2.2 kw
pH et er i ip Lype O0~IL1, 1~20c\\
6 |CGhagul ation- tank 1 RC Gapaciu; 3m )
L. 6mX lraX2aD
Mt lator i SLS Vertical type 0.73 kwr

— 274 —




M. ftem ey | Mhterial Specification Renark
7 | Sedimentation tank 1 RC Surface acra 30 of
2. i . dmX 3ol
Studge vollector i ssS Rike type 0.2 kw
Reeyele purp i kS A0AX60 1 /ni nX 10mX 0. 75kw
O scharge purp i 1°C A0AXE60 | /e n X 10X 0. T3kw
8 [Treated water tapnk | RC CGipacity 2 m
L. 6mX 2mX 3ab)
level switch i e Hoat type )
pH meter 1 Hip type Iﬂ‘vi:l, 3 20mA
Puaps 1411 | IKC 80AX0. 60 /i n X 10mX 0. Tokw
Submersion Lype
13 sipfection box 1 e It ow contact Lype
3 |Sludge storage tank 1 RC Gipacity 10 o
' ImX 2. 6mX3. 50D with air diffuser
Punp 1 I F0AX60 | /i n X 10mX 0. 7okw
Subnersion type
{evel switch 1 sSUs Nectrode type
{1 aw neter 1 ss Box type
1 O §5tudge coagul ation tanks| 2 SS Gipacity 0.1 of
| 0. 40, AmX 0. 83ni |
fgitlators 2 55 Jortable type 0.1 kw
1 1 |Ixhydrator 1 Belt press type, 1.7 kw

Filter wide 500 mn

—215—




N, Ftom iy Vcerial Specification Remark
-l '3.- ;f‘;jl“m; ----- ! (R Gipacity 3 m
1. tmg X 2ot
tunp { A 20A%0.5  4ni nX10kelom X0, Zkw
{Taphram type
Tovad ~niteh 1 AC I1eat type
—l 3 [ Natiitank - 1 SS Gipacity 2 ol
1. 2mx 1, 2mX 1. 8onid
fgitavar 1 sis Vobtical type 0.1 kw
unp 1 AU 20AX1.T 1,/ni nX&kglent X0, 2kw
tevel s_.wi tch i bt 11 ectrode type
1 4 |Polyner{®) taok i 1P Gipacity 4 m
1 420X 1. 420X 2. 460l |
Agilator 1 sSLs \Crtical type 2.2 kw
Pumpllor waste water)| 1| A D3AX2.8 | /ni nX5kgder X0, Zkw
1% aphram type
Punp(lor Dhydrator) [ e 25A%6 | /ni n X 3kg/lenf X0. 2kw
| L} aphram tyep '
level switceh 1 SUs I} ccirode type
15 jMolymer{K) tank 1 B Gipacity 1w
0.91mx0. 9imX L. 55id
fgitator 1 StS Vertical type O.il kw
Punp i IO 25A%6 1w nX3kg enf X0, 2kw
[$ aphram type 7
: —_
level switch k sis I1ectrode type
16 |Mxing blower i ¢ 130A% 12. 9 /ni nX0. 45kg/cnd

X 18, 3hw

Vs type

276 -




M. Item Gty | Miterial Speci fication Renark
1 7 jAeration blower 141 Ic 150A% 12. 908 /mi n X0, 45kg/ond
> 18.5kw
Roots type
[1ow reler 1 SS (rifice type
3 8 |Gpressor 1 c 36 | /minX9.9kg/enf X0, dhw
1 9 |Gontrol panet i Indoor Sel f-standing cnclosed tjpc
1, BmX 0. 6m¥ 2rek §
AC 400V 50H.
Push button swi Lches
Marmianps -
pliindicators 7
Db indicator
20 |Fipe
l-%-a—wﬁ“aste vater line w
freated water {ine W
themi cal dosing line w
Ar line S
2 1 |mil ding 1 |Steet frame | 700nfx 7 mi
and slate
roof /wall

—277 —
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4. 4 HHIAGRMMOLD»OTHAM
1) THAR Y A7 LADEE

BOBERONNERC LD E, - HORAMEI ~ 1 21560 6 BT,
R RO PH60%, BODA & FIZCODRPNBHE I h T 5 I &
M5 M1 - 7o (Table 3.4.7 ®Raw Thick ¥asie Vater) o

LiitoC. BEBAKLZART LD HRABRENNT 5 Hik
Eh by BARARNDECHRRAEOBROEKEINARS 50
BERFEMITHTCHI0T, TEOBRMEEKANAEL LCRAHERTT
BIBLHOME B ORI EIT - Ioo

SGhET. ANLBEBRT LD, BHEAEFLAERABLEES
o THHHET - Lo

BB, FHARBEOVTIR 19966 @i L kBRERMLI
COBEHERBLBRNEERAESVLEEbA, ERTUARRIIALD DAL
HLZTHH I

2) THAR AT ADBRE
(1) Case—1 (Fig 3.4.901))

HohUH, KEHBEORSOIEENER 7Y~ YiIZEDREL. 2
ERBIELHEREKEH S 5 Tl Linacrodbic ReactorTH MY 5,
Anacrobic Reactor®d g iz{tEmu bo i LClE. UA S B (Upflov An-
aerobic Studge Blanket Process) & M Jkj s (Fix Bed System) # &
B8, T OME RIS R AR LR

ﬁ%*mPHﬁﬂMﬁ%ui&a.ﬁ&¢ﬁﬁﬁn$%®?%upuﬁ
BT bB V. BEKOMMMBBELNBMRT 5 b, LMK EBIE
KER - HARER, FREAOMEBELTRF — AEHENT B,

% 7-. Anacrobic Reactork *)%f:i_ L7 Bio CasidsK+4 3 —~0oHHE LT
RS R
(2) Case—2 (Fig 3.4.9(2)

Case—1&RBIKIEKE L CRILEKAAerobic ¥ A7 ATRAN
A BWMATHE.

Aerobicy Z 5 A EIHE G 0. M eM A S X, BB SBLR (Bio



fila Filter) A &. B2 LUHEHTHEAMEIA THIM, ToPTHERA
G, S F T AE LR, THARELCHEY A, LoWEAET
GG ENE AL REREL., Case— 1 EORBEERT - ko
S8 KT R A U R B (Bxcess Sludge) RRHIZLPHL
OT. BAZBEELTHLDE. HRABRBERBET, PRFO
BWAPICRAXYE, WWTPHRRKKTBEIEET D (2D REITALEK
WS SEEME L),
(3) Case—3 (Fig 3.4.9(20
waEAkECase—-2EABOYAFAEMOTREBLABAC, &
MEABERAREL. AEEKENHARLZBALKRLLELOTS
5o '

Fig 3.4.9(1)Flow Diagram of Pretreatment

Case—1

Raw Thick Anacrobic Reactor

Faste Vater

Screen Bio gas
HHeat Exchanger
Treated water
Steanm Tank
2 : >

Influent Pit




Fig 3.4.9(2) Flow Diagram of Pretrcatment

Case “j2 &Case—3

Screen Acrobic Tank
Raw waStQ ~———h*——]
waler Sedimentation
Treated water
Tank
Y.
w
= | >
[nfluent Pit
Arr

3) R
(1) Mk RE
MOk 35k GRUEK O KT B O 12 i 381 £ 67 B & Table 3. 4. TIZw
CODBEFI D TId. Anacrobicy A 5 A O JjidAerobicy A7 A &
DECHMIFCEs ., CASE~1OLECASE— 2, 3XDHTH
@l
ssaouf,ﬂﬁﬁ@ﬂﬁm%nﬁﬂ%*;05<ﬁofh5ﬁ‘:
. A RETRLELEARGREBAHKYALOT, TOXE LN
KE—HIEWWT PIKKT 52 EELERDTH S,
cho®me s, DODEMOEDIZE, Aerobicy AF AD YA, C



ODMDIHIZE. Anaerobicyr A F AP EST DI, IEKX
DU - TREDZDT. SHAMICRIT DA, LA, BH

Ml EELAGHREL S,

(2) B

TG ORM T R4 Table 3. 4. 81259,

THANDLDOBBIZALZRUTHE, CASE—- 1 DAL E
Ve ZHIE, BEBEIZRNOPTCHEEKENNT HL-DORBINDOHRARE
Wi THEH (CODBIEMNB LY AdAnacrobic Y 27 LADFiHAHMAE L
L — AREFLE)

CASE ~2hRbEEL A >0 M <Rk, EWEABHEA (Biofiln
Filter) #®u LAl &k, Whilid@d<usM, ZMIA ML CA
Sl & E, BHEKNUNOBERARIIL L I LKL D,

CASE—SOBOREARMSLAD, AHAXFLE {4 2o,
HARATHLMCASE—2-kb B2 MEE A -1,



Table 3.4.7 BMABIUCABKOAKMTE ST HAMGHE

Kind of waste Quan- CObcr BGD PH S8 T-X T-P
vater tity ag/t me/1 g/l g/l mg/l
m3/d (kg/d) | (kg/d) (kig/d) ) (kg/d) | (keg/d)
%1 7
Ra¥ thick 400 1400 400 7 100 14. 4 8.3
wastce water (560) (160) (40 (1.8 | 3.3
%2
Treated thick
vaste water , 7
Case-1 100 300 80 71 100 14. 4 8.3
(120) (32) 4o | 5.8 | 3.3
Casc-2 400 560 80 1 164 10 5
(220D (32 (66) (4> (23
¥3 Ave
Total waste 720 890 260 7.4 76 12 i
water (641) (187 (55) (3.6 | (4.3
(KRaw water)
CASE-1 720 2449 T4 T 76 12 6
(201) (59> (390 | (6.2) | (3.1
CASE-?2 720 424 82 7 13 5.4 i.2
(305) (39 (81) (6.8) (3
CASE-3 120 400 74 7 114 8 3.6
(288> | (5D )] 6. ®
¥4 720 120 25 Ave 80 - 2.
Discharge to Design (86) (18] 1.8 (58) (1. 1)
River base
b
« CASE-1: /K % Anaerobic vy X 7 AR TTHBE LA WA,
. CASE-2 : $8 T JE /K % herobicy A7 A TP AL 8 &0
+ CASE-3 : #8 A Bk & Aerobicy A7 AL TFHRAML 2 4o

cox ] BEEKON. BTH S 0K,



k2 BAEKESEA2DODCASETARLLEADKH.

Yk 3 AR UEBYERKETOBORAKERGLELEADEGIERKDK
o

cox 4 IR LA DK,

Table 3.4.8 4LIP % & O R {5 17 & 12 1%

Eduipment cost | Depreciation | Running Cost j Total treal-
SIT & Intcrest meni cost
SIT/m° SIT/m? SIT/m?

CASE- | 39, 300, 000 38 81 17
CASE-2 35, 960, 000 33 28 61
CASE-3 43,500,000 - 40 . 31 71
Discharge | 189,573,000 113 1190 293
to River ’ ’
4) £ &0

FAMNEHOBAE LB LT, KECBH X PHRE -, Thid,
T-PRAROLHOFRERERNE LI E, Fh. BREENS L LB
HOZEREBOD, CODcc ORKHABEMIAC, BARBRER
CLEZENRENTH b ' :



3.5 V-5 VINAG VINARSTVO-SADJARSTVO (fine Cellar)
3.5.1 ipheEE
1D =
Naciborti @ ML BITHEFT LA F Y =T $ 70— - TEERAL
BilidaT s v 7 CHBE. BEsh, BRIWL9AVRTAREDT

e s s,

THEHPBE

RERY 400A |
RESRE 8hrs/day, 25ldays/year
EMSA ¥ine(white. Red)

$F. RS9 4 2 At 5000 n’

IERIEEE :

2) Kig - BN OKEN R
Table 3.5.1 i~ H&E5d, HAKRERITAEEMNL T 5,

3) KMBEREUCEXREHN 7O -FA YT T L
MmM¥E 4 Fig.3.5.1 & Fig.3.5.2 59,

3.5.2 KEMABA
1) kiFMRCEER o R

(1) 7k 18 50 o 45 B

DkFE@ EAOBTHD, HEAHTHBESI R T B,

GOMAEMBEOHE (H 86%) HABMATHD. Hh@EHMA, K170k
FUT o THABMNERERE (186) ~OBRBKTS 5,

@%ﬁm#mmﬁm\UA%ﬁﬁ(lﬁ)&Gé%%-ﬁﬁ%@%ﬁM?%&

QA FMAPEUEB AL D KEIA TS, (ERERHEY 80%)

u287 _—



(2> 4 59 e o BLiK

OFEASNAOMREMN. HRBNAERZEBORIN, C1 POEMNFRIIN
MEABEBIR T B,

SDMARERRTHEROANL, K UBSORBEEMEN DL R — A DK
N O U A & A (AR AR OB/ A A

BMAEMRAOBOFOCARBROMATHAN CRIS LK. TOKREMNR
B 1501 /bottle) & PRy,

D—H Yk b 45734 ( 10,000 botile/h LLF) OKTART. FAtk
BHELTHMETH L EEEBULTH ZOABAREPOE L,

2) B RUFMN

CEOEE i B9 4k 3

DUALDER  CADIYRTAYOUALOEONARD AL- AT, KiTR
REMRTIECOS-BELELSN S, ' ' |

DUEARBE  CAI AR YHEOOREEHICK > ¢ KRR 20 n’/d
DR KIS eI NDe LiL. CORBRATIH 50,000 CFSIT)
RIETHY., KEMABREEY TREAMIDIKDLALBOI ENHITS 5,
HoT, THBHWOAEALBHAPE R WO EFRRAN KBNS KM
KR RREINE I LB LY,
Bk RO A ki (62 0 10,000 /b)) ©—Fl4& Fig.3.5.3 KFdo



® @ e
Il 1
0000008000
1L L

OQuitside Jel Rinse

{aside Jel Rinse

N L
-é)~ ?f;ill 2 !'Eigl— Make-vp Falcr
r..—..-—..-....a@ @ 5 "{ /h

®

@Pre-fshlng, @ 1st belergenl Soak, @ 2nd Detergont Soak.
©3rd- D-etergent Soak, ® {th Petergent Soak, ®Final Soak,
"Mist Watosr Rinse, @ 2nd ¥ater Rinse, @Final Waler Rinse,
@@ O®@ Recovery Water Tanks

Fig.3.5.3 B/AKBMUAKDE (&) 10.000K/h) & - H

DNUWOHANEELTH, FHEHRCEEHFOMKEHRO ML LAE
THH I,
@Otk - R TFRHNAREZDHL S &, & 10 (FSIT/H) TH 5o

(DEREFM
DOYEI. EHRHAERCHFEHOBRBBROM LTk - CTHEMAKHKOHINE WS
CEMIFBCHLDT, HRHEIFMIEITEA,



Quantity of Consumed Water Classified by Source and Use

Table 3.5.1
Unit; n/day

Source | Weli City River Sub- Recoverd | Total
Use KWater Water Nater Total Water
Boiler Feed {3) {(3) (10) (13)
Raw Material
Kashing 61 §1 61
Cooling (1} (1) - {30) (31}
Air Conditioning
Miscel laneous b - b ]
Tot;l 7 T - 7l (40) . (111)

Recoverd Water/Total (36.0)%

Note; A value in {

} shows estimated one



Fig. 3.5.1° PROCESS DIAGRAM of PRODUCTION LINE ( %)

{1) White Wine

Cetcifugal
Separation

Raw Material Fermentation

{Grape juice )

Product Bottling Filtration

(White Wine )

) Red Wine

Raw Material Fermentation

{Grape juice )

Product

(Red Wine)



g, 3.5.1

PROCESS DIAGRAM of PRODUCTION LINE ( 24)

{3) Bottle washing

: I Steam
¥ PNy
Water 1 7 j{ 1 |
Alkaline Water Hot Water
Bottle Washing Washing
low v high
wmp-i femp.
1 ¥ T
] . .
o Yoo ——__ ""'"'!,——f J
0, Waste
Water
(reseer)—— |
Ozomzed
Bottle et Waler
Washing
(Cleaned )
" [ Asbeslo
filter -~
Activated

carbon

-G




Fig. 3.5.2 WATER BALANCE DIAGRAM ( n/day )

10
;
Softener . Boiler >
(3
Washing of Tanks, ~
—> Filters, etc. »1 Pit >
C.I.P.

71 @
Waching machine @ T

Neoutralization
tank

—{ of Botlles : >
61 (alkaline)&{hot water)

k3
@ > Sewer

Washing machine ___D Aclivated
> of Bottles _—
i b
(Ozonized water) carbon

{1 . Ev.
Refrigerator A[ Cond.%
6 . .
31 Domestic water > »{ Scwer

O : Sampling points of waste waler.

i

2\

Note : a) The figure in parenthesis is estimaled value.

b) Ev. Congd. is Evaporated Condenser.
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FHEEAORERBNOMMTLDRLL, 2OHTLONR L2
OB 0%AENDTULD, H 4% OFEKD PRI B TNa0lE H50,THfp
MEdi. FREIHES WL B,
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P
0 Cellar 7
AT BEAKRC I PRk BEEHEKRESY v RO KK T,
AHEARIBTE y bICT -BF@Sh, £ Y7 THEDPTIMIZE SN,
BRI S ~1 0m E DR U RIER GG, BTEy ALK
S SO IIEI - kahd, KHMFIEREE Table 3.5. 2105 9,

@ thJ T K (Bottle washing process)
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VAKE-UP NaOll HOT YATER QZONIZED VATER

-—— FILTER
r

——_ ‘7> A

N Y N W

BOTTLE IN — — e e 2 ———>30TTLE
0UuT

L

v

A U ACTIVATED CARBOM

v A\

DISCHARGE DISCHARGE

WHY - FOBBREB-@HIh 1 20kg (asl0d%) ¢, Zhxl.
5%l BULTHBT S, 7AAVEAKGH 2HEBEIHEm® x5
7»ﬁ0%ﬂ&®%$%ﬁ%$ﬁﬂﬁ%u%ﬁZmﬁ/Hmméu‘Wmm
rE oD, TAAVHRIPEDEATHELOT, pHEHONTARINBZ
hEEGRInATOEL, KHEMTERE Table 3.5. 2K 53,

KTIROA S v HhPEARIBBARTHRBEMINTE D WHREAII
oT., M/ RNELE--NS2H, e rash gl ns,
MORIEHRRYIN'TH S, COEARGPESHMEKL, TOX T NE
wHkLTbMEL L ELbR D,

@R TEOT A VKK

WA LRI B AT AN Y IR EK R BEN S QTR R
CuaEHIATMIE—REMEh s, BIRE YLD Em LB



M g EE D B KTV AR 3 Table 3.5. 21244,

ORI AT N
ﬁﬁﬂ@b(U\%@@mmmmﬁﬁmiéoﬂsmﬂﬂh

2) K RUKE
(1) KT
D, SRUVOOKEKGPRATIRUEELEN S, KT %ETable 3.5.2
CAd. O-OAKBPRBARORHMTED. O-23 THMITO
W CHs. BHEMLEEL TLL,
DOERTRAHBORERE BRI T UL EIPIEARTHES M, b L.
gmEhcnsmicddas AR —MENxH, TORAHBEE
CHERL. PERSOBARAERELART H I EKRE L,
(2) kit
MM THB LN, FEAF - 28568 TCIUN1DT
G EEAREAR BB TS L6, MELIK Cho L E8bND)
AKOENMROEMEHNRT 6m > / B TH- LI EE, ET Y Y TDE
OWMEHRTIm  / HTH-IEMH, T1~T6m’ / HOHEHTH
HEMDI S,
3) WWTPRHKMEREAMNL TS THAHKE
PHAREHAT CaEIRTH Y. BHART (M) ZTable 3.5.
lcpd . WWTPRERMNWSUAH T, FFICHBERAL,
TS ST HBERAL BYEKRE T AVEREDPHELT, G2
A . MALTHMF R PR NE XD TP T 5] e

HAHOT, Eitofitdb b,
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1) PR O I H DRERBE

A TROA Y VKR IO EFMNELELTLHEZCOT. Jhik

O)Jﬁfk‘:’)t\fmﬁ%{b%r%?fﬁo

(1) &b

(a) Kk Table 3.5.3 BM
(b)) Al R 9 0m’ 4l
Table 3.5.3
|
K IKH gk Rk H WWTP
P M %DIEK) O R R D R B W
Temp. ‘C 20 JoeLr 408L°F
pH 7.5~7.8 6.5~05.0 6.5~98.5
SS ng/l 90 80 -
T-F wng/L 14~20 2.0 -
NHs-N  mg/L {.0~3.5 10 -
NO.-N g/l - 1.0 10
¢0bcr g/l 750 120
BOD meg/L 510 C 25 -
Free chlorine 0. 05 - -
£l mg/L




Ce) ey 2 11k 1

(2) ey A7 A Al
(a) CODcr. BODRIDIERLEMIKLO T, RATEAE DA% E
mbr%ﬂ%MKvabﬁUhm?(%%ﬂﬂdﬂ%\~ﬂ%u‘m
M. FRBRIEAGVIBAILAY » FASHL) L HWRIEDY
Wik BRI A hEL. U vEBELRIEEZRNT I LICLD %
WGk LT B ENRTRTH b
CODecr/BODDKNY. 5 ThHi0T, IHAfLEMAALLT
3 LTHSEBEEL,
Ledio T WAKEBREEELBRZANLADYEL Y AT AEREL
foa
(b) k. HANORRBIEERLLBA. ATRAOREXFELLO
. BARAEDARAKARNT 2 HNT vy A PRI NE R
A AL BB, MEARELTRAD L HAMH D 6 BRILEKOD DY
M AR 6. —RNIZASROS KB HERLOBFHNTE S,

A
{Thick waste water) — Screen ——> Equalization tank --> Neutralization

—> Apaerobic treateen —— —————

(Thin wasle water) -—> Screen — > Equalization tank - Neulralization

\'4

——>%erobic treatment—> Sedimentation --—> Chemical

clarification —> Sterilization —> {dischargc)



(Raw waste waler)-—> Screen —> Equalization tank ---> Neulralization —>
Anacrobic trecatment ——> Aerobie treatment — >
Sedimentation — Chemical clarification —>

Sterilization —> (discharge)

(C) HEMOAREZ DU, BAOPMEMARWLET CH LM, RAKR

BMEZ2AMERETRITLVLLEIEE DK Z 3 d, REOE

EEEAMHL DI - WO RKREL L,

(3) 2okt )

Ca) BEEKDPIZT-PHRIA4A~20ng/LAENRCODH, BN EM
roiENdIsgirLoRELLbOEEEIN S, Y YO THIIZ
AL Ea), BELBEBRILBRLBIWENE LS LIOT, Kk

DA OBIIRBEHNTALEN S D,

(b)) Z¥EAKPDC 1430, 05ag/LE PO THMMBMIH LA — N
KC 1 Mong/LEHX THEENIZIFXRETEPRAREIT > &, ISHHRD
W AT 45 &S b0 D, |

LA T, MK HEEZRETLIEAS. WiHAOENRRIS
ﬁbﬁleﬁéﬂﬁL\LEMMéﬂia%ﬁ\%m%mﬁu~gWMK
MH. PHEDOBAFERKICHRAIEAN T LI E89E Ly,

(4) &K
RS W A b . Table 3.5.5 #



(5) & &t 3t » W

Ca) RXAEY
0}, F &5

@ IKH
BOD
COD-Cr
585
T --P
i I

3 BE 7K &5 A BRI

OF ¥ 3 %L F LR

O m Ik
pH
BOD
COD-Cr
S8
T-P
i 15

90m? /d

510mg/L (90n 7 d > §.51kg 0? = 45.9kg/d)
750mg/L (80m®/d x 0.75kg/0° = 67.5kg/d)
80mg/L (90m?*,/d X 0.09kg w® = 8.1lkg/d)
17mg/L (80m3 /d x 0.0l%kg m3 = [.5kg. d)
20°C

12h.7d

24h.7d (K EE{L8h. d)
6.5 ~ 9.0

25mg /L BLF
12007 L BV
80ma/ 1 B F
2mg /L BUF
JOCELY

© 15 1 F ¥ 8 B K &
90m*/d + 24h/d = 3.80°/h

(b) %3

@ BiAKKAL 1}

ST O GEAW AIS I Z 12h,/d& Uy D5 IOE B K B o> 2. 545 4 0% 1



&

ANBEKRRE G D,

BY H # A BE K B
90m°/d + 12h/d x 2.5 = 18.8a’/h
SRR R AERRIIHLTHM 0 Ed 5,
18.8n°/h x 10/60 = 3.In°

R 4’
WRTASIN - LY
90e*.~d x td = 90n°
L oyr ﬁ

L 3
BOD%AH fif:0.5%2-80D/n%d
% - 45.9kg-ROD,/d + 0.5kg-BOD w*+d = 91.8a°

30a°

Proi i 100m®

MLSS f1¢f-0.15keg-BOD,/kg-NLSSd
ML S SIE - 45 9keg-BOD,~d = 0.15kg-BOD kg-MLSS-d =+
= 3. lkg/ m?

3. 1kg a® x 1,000 = 3.100me/L

.No.§ B &Y

PRI 128 n’ed
S LEH O 0nsd + 12/ m*d = T.5n°

100a®

KA 3m X 3m(9m®)

CBLIE R

Mo ABEHY : 1 0 %)

— 307 —



R 90m/d = 24h/d x 10/60 = 0. 6n°

R * 3 4 ]
sl - 55

G i 800 /d + 24h/d X 5/60 = 0.3n°

@.No. T tbHe il
S E S LE : 14n°/atd
A 90’ d + 24p® 7 mi+d = 3.75m°

52 gt

®. 48 T8k B
wRIREIS - 1 0 %)
54 0 90n°/d = 24h/d x 10/60 = 0.60°

@. ey i
1 HORAGRAON

CHEYWRBEALORAHEGR BBODERONKETSH

45.9kg/d x 0. 3= 13. 8kg/d (KK OSSP b L)

b I

Sy il |

38_x_ 3In(9m®)

Peiis g tm’

3

CEERRS SORAEN R (PLSke/dic LT, PAC i i it 45

kg d)

I.5ke d X 122/31 = 5.9kg/d (P R AALPOZ B &AL L

B4a)

45ke d x 0.163 = 6.9%kg/d (P A CAMAALOIDIZAKS

RICWA)

6.9ky/ d x 27/78 — 5.9kg/d X 21/122 = L. 1kg/d (4 %)

@ ALLY)



L1k d % 78727 = 3.2kg/d (ALCON)s & U T 4: K9 5 SSH)

3 13.8kesd ¢ 5.9kgsd 1 3.2kg/d = 22.9kg/d (Dry)

A IRE 2.3 74
R - 1%
Hi: 3 HH

2.32°/d x 3d = 6.%m°

) S g

n.

s e g

w5 5
7 6.9n/d ¢ 8hd x 5/60 = 0.072m" -

3

-y

ot 0.1m’ % 24§

- %7K B

AL BE A 22. 9ke/d x 33 = 68. The/ 3d as Dry solid
fe kAT v URKHE  8h9
M RE)) - 68.7kg + 8h = 8.6kgh as Dry solid
i XA b AR 10kg-Dry hlH

KAy 98 (3H52) :68.Tkg 3d =+ 0.15 = 458kg, 3d
L # sy &L TI93Ke,

PACH

MR RF N : TdBL b

4 : 45%e/d (500mg/L EMD

¥ H : A5ked = L.2kg/Ix T7d = 263 L
DY —kDBYARTRLEGHES S,

i 3’



.N a O (10%81E)
K RUEE : TdBLb
§5 M1 1 6. 3ke/d as Dry solid (P A CHI% D)
6.3kg d = 0.1 = 63 L d us 10%
W63 L/d X Td = 441 L
peae i 500 1L

B.oE Y 2~ (AW (0. 1% 810
R NEE 348t L
(K BEAR/ATBAE 0. 18kg/d as Dry solid (2PPmif 1)
R Kk £ 0.35kg.” 3d as Dry solid (S S R@0.5%i5M)
&t 0.18%kg/dx 3+ 0. 35keg/3d~=0.89%ke3d
0.89keg. 3d + 0.001 = 890 L as 0.1%

@W.oB Y = — (KK (0. 19%31%)
RIS Ry : 34
R : 0.35keg,~3d as Dry solid (S S @D §.5% & )
0.35kg.~ 3¢ = 0.001 = 350 L.73d as 0.1%
i 500 1,

. BT o -
BEE 3T - 15 L/ 78’ min

BB BOKHAE 2 b 4n®
R 90n°
if 94 07 W gm’

58 102m?

&K : 1020° x 15 L/n+min = 1.530%/nin

o 1540 “win x 0.45kg cn’ x_ 3. Tke




AT oo -
BODMINAEHK - 45.9kg/d x lka-0z/kg-BOD = 45.9kg/d
ML SSHMER 1000 % 3. 1kg/n* x 0.12kg-027 kg VLSS
-d = 37.2kg/d
BEM T 7 — i : (45.9 + 37.2)kg/d + 32 % 22.4
+ 0.21 + 0.1 :24= 115.4a’ /h
Ty -7 R — 00t d ¢ 24 x 2 X 3 = 22.58%/h

WA a4 R $(115.4 + 22.5)8*/h + 60 = 2.3m*/min

o 2.6a°/min x 0.45kg/cn’ x_ 5. 5k

(6) 70— —} Fig.3.5.4 £

(7)) w5497 R3IwAy— b Fig.3.56.5 £M

(8) LA T YL fig.3.5.6 M
C9) #KGGIAL Ss1T
Ca) &M
®. £vF. Tou, @it MEE. BAR 14, 276, 000
@. A }A%JW
@. % OB Y 11, 788, 000
(b)) BT 1Y _ :
@ BHEBAHY - RETH 6. $25, 000
@. WE L | 6.125.000
RO (/- O 14 250, 000
@. LALI 19, 625, 000
@. LA - ' " 13, 500, 000



G B R TS : 2. 194,000

@. RN 1,238, 000
{ey eesb®% . 3.488.000
s AL 48 81. 214, 000
(10) 5v=v% AL S 1T/

Ca) %t
M. PAC (11%AL.0s) 45ke/d x 74.7 SIT/kgx 251d =843, 740
@. NaOI(100% ) 6.3ke/d x 83.2 SIT/kgx 250d= 131, 560
@, Ry <w— A (BK) 0.3kg/d x 990 SIT/kgx 251d = 74, 550
®. £Y=— K (BE) 0.12kg/d x 2000 SIT/kgx 251d~= 60, 240
@. NaCLOCIL~13%)  3.9%g/d x 54 SIT/kgx 251d~ 52, 860
MmEF 1162, 950

(b)) WERAL
959 kwh/d x 15 SIT/kwhx 251d=975. 140 SIT/If

(e ) idein ot
0. 17mt/d x 1423 SIT/w® x 251d=60, 720 SIT/iE

Cd ) J0AKIT
3.5m%/d x 100 SIT/m®x 251d= 87, 850 SIT/4¢

Ce ) fraudt
54 L/ x 60 SIT/Lx 90d=291,600 SIT/iF

0) M BLRNOBGMO 5%/ ET D,
48,089,000 SIT x0.05=2,404, 000 SIT/SF

Cg) AfFF



2 A/ 1Ex 1,500,300 SIT/SE = 3,000,600 SIT/AF

vy aAr  fEk 1,882,860 SIT/H

Akl m?® N ho5 o ¥ oA 27,982, 860/90m° x 2514
= 353 SIT/w?

1 1) SRR
Ca) % fh
D I 105 R SE B 2 B A L 5 4
R bk 400
D&M 1 0%
BDWH Kk BEGN
OWWTPHAEHSE 160 SI1T ./ m?
@ 0
I EAR R R 90m*/dx2531d=22,590m*/1



(b)) EARIm® HDORER

(Y| : NE £HFSI T/ m?
B A £ 48,089, 000 SIT = 154 ® 142

+ 22,590 »*/1F

@R - kA | 33,125,000 SIT= 403 @ 37
+ 92,530 a/4F

{EAFIJ_ 81,214, 000 SITx0.05= 22,590 n’*/IF @B 1179
P i @ 353
43 BHax}F OtOHIHD 711
5) £ &

BN DA KSR LD FIET — P At 2ag/L) o B
DTRMBET Y Y AR LRKE Y 5l Kl REEADE L W
BB HMAMEL S E (21 6d/6) by HAMIEHHAREYE LD D2
FAE I - R RSB ENTE Do

Udedto s MEFQCH. (TS CRKABRGE BB 5 M6 0K,
T E » T BHMICETEH 5, |



Table 3.5.9 Equiprent List

Yo Itea Q' ty| Material Specification Rerark
i Influent 1 RC Capacity 4n®
1. lnx 2. 20X 20D
Pump 1t} FC 90A% 350 1/minx 13mx 1, Hky
Subrersion type
Level switch 1 PC Float type
2 |Stabilization tank | RC Capacity 90 m?
" |5ax6ax 3nD with air diffuser
Pump 141 FC 504> 100 1/minx Gax (. 4kw
Level switch 1 PYC Float type
Fiow reter 1 SS Box type
3 |Aeration tank i KC Capacity 100 m®
4. lmx 7. 6mx 3. SmD with air diffuser
DO meter | Bip type, 0~20ag /1 , 4~20m)
4 |No.1 Sedimentation tank i RC Surface area 9w’
3mx Jax Jad
Sludge collector | 58 rake lypc 0.2 kv
Punp 1 FC A2AX 100 1/minx 20mx (. 75k%
5 |Keaction tank ] RCtARLI- Capacily 1 n?
acid 0.8nx 1mx1. 5D
Agitator I SSHRL Vertical type 0.4 kv
pll meter I Dip type, 0~14, 4~20m\
& |Coagulation fank 1 RC Capacity 1 m?
0.8nx Imx |. 52D
Agitator N K Vertical type 0.2 k¢

—310—




No. lten Q iy | Yaterial Specificalion Remark
7 | Sedimentation tank ] RC Surface aera 9 o’
3m % 3m X 3B
Sludge collector 1 S8 Rake type 0.2 kv
Recycle pump - ] FC 25/20A% 50 1/minx 10ax 0. 5k«
Discharge pump | FC 95/204% 50 1/minx J0mx{. T5kw
8 |Treated water tank | RC Capacity | o’
0. 8nx Imx 1. 5eD
Level switch 1 | e Float type
oll meter 1 Dip type, 0~14, 4~20mA
Pump 1] FC 504100 1/minx 11mx 0. 4kw
Subrersion {ype
Disinfection box | PYC Flow contact type
g |Sludge storage tank | KC Capacity 8 a'
1. imx 2. 2m X 3aD
Pump i FC S04 40 1/minx 1)mx . 4kw
Submersion type
Level switch I SUS Clectirode Lype
Fliow meler I. S8 Box lype
1 0|Sludge coagulation tank | 2 sS Capacity 0.1 n®
0. 4mx 0. dmx 0. §5nll
Agitator 2 S8 Portable type (.1 kv
1 1 jDehydratlor i Bett press iypc. 0. 82 k«

Filter wide 360 mm

—3H -




\n. Ticn Oty Valerial Specification Resark
I 2PC tank 1 FRP Capacity 3 n’
1 4n g < 2ell
Punp 1| e 154 0. 25 1/minx 10kg/cn? X 0. 2ke
Biaphran lype
Lovel switceh ] e Float type
1 3 |Nadll tank i FRE Capacily 500 1
0. 9ax (. 8rl
Agitator i SLS Yeltical type 0.2 kv
Puip i ne 1540. 25 1/minx 8ke/cm® < 0. 2kw
Level switch i SBS Electrode type
1 4 {Polyrer(A) tank o Capacity 1 m®
Ing x L. IeH
Agilator 1 SES Vertical type 0.4 kw
Pump(For ¥aste water) | 1 | PVC 154%0.5 1/minx [0kg/ca® % 0. Zkw
Diaphranm ype
Pump(For Dehydrator) 1 PVC 158% 1. 7 1/nminx 8ke/em® % 0. 2hw
Diaphram iyep
Level swilch 1 StS Electirade Lype
1 & |Polymer(X) tank 1 FRP Ca;x;cit)' 500
- 0. 81 x 0. all
Agitator i SUS ‘y’erliéal type 0.2 kv
Pump 1 e 15A% L. T V/minx 8kg/en® x 0. 2kw
Diaphram iype
Level switch 1 SLS Electrode lype
1 6 |¥ixing blower 1 ¢ 504X 1. 54n* /minx 0. 45kg/cm® X 3. Tkw
. Roots iype

—312 -




Mo [tea iy Material Specification Rerark
1 7 |Acration blover 2 ¥C 8§04 2. 6a* /min x 0. 45kg/cn’ 5. 5Kk«
Roots 1ype
Flow meter 1 88 Orifice lype
1 8 |Compressor 1 IC 36 1/minx 9. Okg/ca’ X 0. 4k
1 2 |Contrel pancl i Indoor self-standing cnclosed type
1. 6m> 0. 6 2all
AC 400V x 5011
Push button swilches
Alarn tamps
pll indicators
Do indicalor
2 0 |Pipe
Raw wasle water line Y
Treated water linc VP
Chemical dosing line ¥P
" Air line S6p
2 1| Buildiny 1 |Steel frame | 180a° x Tl
and slate
roof/wall
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