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NEMIANNUIZUVAILANUAREIMIA
J. " =] = L7
§A#l 2 (TRF&Kettle Line) niglfiumananlogiiu

(TRF No. 1 + Kettle Line 1 + Casting Machine No.l send to 1 Bag Filter + 1 Scrubber)

3 mefuvleSa 11ia

Emission Source

I. TRF Hood - 1 Set
2. TRF Pouring Loader Hood - 1 Set
3. Casting Line = 1 Set

(Set 5 Kettles + Casting Machine No.1)

4. Total Flow Rate
4.1 Melting Period

Hood TRF (Melting) = I TRF
Flow Rate = 15,000 msfh

- 8.546.85 Nm 7h

Temperature = 250 C
Kettle Set 1 = 5 Kettles
Holding Period = 2 Ketiles

Flow Rate for Each Kettle - 120 m /h

= 85 Nm'!fh

Temperature = 150 e
Refine/Dross Period (Max. 3 Kettle in Time) = 3 Kettles

Flow Rate for Each Kettle = 1,560 mjfh

3
= 1,099 Nm /h

Temperature = 150 C

U faum
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Casting Machinel
Hoodl : Receive Tank - 1 Set
3
Flow Rate - 1,200 m /h

3
= 1,042.57 Nm /h

Temperature = 70 c
Hood2 : Casting Area = 1 Set
3

Flow Rate - 3,900 m /h

3
3,490.09 Nm /h

Temperature - 60 C

3
Cooling Air = 10,000 m /h
= 9,675.32 Nm /h

a
Temperature = 35 C

Total Air Flowrate = 26,221.83 lefh

1
= 35,021.10 m /h

Temperature = 125 'C
Total Air Flowrate Select - 31,957.10 ijfh
- 40,000 m /h
Temperature - 100 °C
Bag Filter = 1 Set
Flow Rate = 40,000 mk.’h

3
= 31,957.10 Nm /h

Temperature = 100 (o
Scrubber = 1 Set
3

Inlet Air = 40,000 m /h

uel e

da.145
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Temperature

Outlet Air

Temperature

Stack

Exhaust Air Flow Rate

Temperature

4.2 Charging Period

Hood TRF (Charging)

Flow Rate

Temperature

Kettle Set |

Holding Period

Flow Rate for Each Kettle

Temperature

Refine/Dross Period (Max. 3 Kettle in Time)

Flow Rate for Each Kettle

Temperature

i
31.957.10 Nm /h
100 C
3
36,782.84 m /h
3
31,957.10 Nm /h

70 C

36.782.84 m /h
31.957.10 Nm /h

70 °C

1. TRF
3
15,000 m /h
12,663 Nmsfh

o

80 C

5 Kettles

2 Kettles A
120 m /h
3
85 Nm /h
150 'C
3 Ketiles
3
1.560 m /h
1,099 Nm /h

o
150. €

uie gaunu
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Casting Machinel
Hoodl ; Receive Tank

Flow Rate

Temperature

Hood2 : Casting Area

Flow Rate

Temperature

Cooling Air

Temperature

Total Air Flowrate

Temperature

Total Air Flowrate Select

Temperature

Bag Filter

Flowrate

Temperature

Scrubber

Inlet Air toScrubber

| Set
3
1,200 m /h
1,042.57 Nm /h
70 °C
1 Set
3
3,600 m /h
3,490.09 Nm /h

60 °C

3
10,000 m /h
3
967532 Nm /h

a
3 C

:]
30,337.98 Nm /h
35,021.02 m /h
71°C
31,957.10 Nm /h
31
40,000 m /h

o
100 C

1 Set
3
40,000 m /h
31,957.10 Nm3a’h

100 'C

1 Sst

3
40,000 m /h

UsA pautu
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Temperature

Outlet Air from Scrubber

Temperature

Stack

Exhaust Air Flow Rate

Temperature

4.3 Pouring Period

TRF Heod (Holding)

Flow Rate

Temperature

Hood TRF Loader

Flow Rate

Temperature

Kettle Set |
Holding Period

Flow Rate for Each Kettle

Temperature

31,957.10 Nm /h
100 'C

36,782.84 m /h

31,957.10 Nm3/h

70 °C

3
36,782.84 m /h
3
31,957.10 Nm /h

70 C

I TRF
3
7,000 m /h
3
8,292 Nm /h

o
g0 C

| TRF
|
3.500 m /h
3.132.13 Nm th

a
60 C

5 Kettles

2 Kettles
3
120 m /h
3
85 Nm /h

150 'C

uiA Haum
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Refine/Dross Period (Max, 3 Kettle in Time)

Flow Rate for Each Kettle

Temperature

Casting Machinel

Hoodl : Receive Tank

Flow Rate

Temperature

Hood2 : Casting Area

Flow Rate

Temperaturc

Cooling Air

Temperature

Tatal Air Flowrate

Temperature

Tatal Air Flowrate Select

Temperature

Bag Filter

Flow Rate

3 Kettles
1.560 mjfh
3

1,099 Nm /h

150 C

1 Set
3
1,200 m /h
1,042.57 Nm /h
70 °C
1 Set
1
3.900 m /h
3.490.09 Nm /h

o
60 C

10,000 m’/h
E]
9.675 Nm /h

35°C

29,099.06 Nm /h
i
33,343.82 m /h
o
68.5 C
3
31,957.10 Nm /h
40,000 mse"h

100 ¢

1 Set

3
40,000 m /h

IR AU
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Temperature

Scrubber

Inlet Air

Temperature

Outlet Air

Temperature

Stack

Exhaust Air Flow Rate

Temperature

4.4 Slaging Period
Hood TRF (Slaging)

Flow Rate

Temperature

Kettle Set |
Holding Period

Flow Rate for Each Kettle

Temperature

Reline/Dross Period (Max. 3 Kettle in Time)

Flow Rate for Each Kettle

31.957.10 Nm /h

a
1o C

1 Set
40,000 m 7
31.957.10 Nm /h
100 'C
36,783 m /h
31,957.10 Nm /h

a
70 C

3
36,783 m /h
3
31,957.10 Nm /h

(4]
70°C

| TRF
i
15,000 m /h
3
12,663 Nm /h

o
80 C

5 Kettles
2 Kefiles
120 m3/h
3
&5 Nm /h
il
150 C
3 Kettles

1,560 m /h

uie paum
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Temperature

Casting Machinel

Hoodl : Receive Tank

Flow Rale

Temperature

Hood? : Casting Area

Flow Rate

Temperature

Cooling Air

Temperature

Total Air Flowrate

Temperature

Total Air Flowrate Select

Temperature

Bag Filter

Flow Rate

1,099 Nm /h

150 ¢

| Set
3
1,200 m /h
1042.57 Nm /h
Q
70 °C
1 Set
3
3,900 m /h
3,490.09 Nm /h

0
60 C

k]
10,000 m /h
9,675 Nm /h

o

33 C

30,337.98 Nm /h
35,021.02 m/h
7 ¢
31,957.10 Nm /h
40,000 m /h

100 'C

1 Set
i
40,000 m /h
31,957.10 Nm /h

100 C

usA pau
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Scrubber

Inlet Air to Each Scrubber

Temperature

Outlet Awr from Each Serubber

Temperature

Stack

Exhaust Air Flow Rate

Temperature

Pollutant Concentration

Emission Factor (AP42 : 12,11 Secondary Lead Processing)

Particulate

Particulate from Blast smelting-cupola

Particulate from Kettle refining

Particulate from Casting

Total Particulate Emission Factor

Lead

Lead from Blast smelting-cupola

Lead from Kettle refining

Lead from Casting

Total Lead Emision Factor
50,

50, from Blast smelting-cupola

1 Set
3
40,000 m /h
3
31,957.10 Nm /h
100°C
36.782.84 m /h
3
31,957.10 Nm /h

o
70 C

36,782.84 m th

3
31,957.10 Nm /h

o

70 C

153 kg/Mg product
0.02 keg/Mg product
0.02 kg/Mg product

153.04 kg/Mg product

52 kg/Mg product
0.006 kg/Mg product
0.007 kg/Mg product

52.013 kg/Mg product

27 kg/Mg product

usF paun
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Caleulate Concentration from Emission Factor

Production

Particulate
Particulate Generate
Calculate to Concentration
Select Particulate Concentration
Lead
Lead Generate
Calculate to Concentration
Select Coneentration
S0,
50, Generate

Calculate to Concentration

Select Concentration

Caleulate NO, from TRF Burner
Burner Install in TRF
Bumer Power
Fuel
LPG Heating Value
Calculate LPG Max. Usage
AP42, NO, Emission from LPG Combustion
Calculate NO, Concentration

NO, Generate

Calculate Concentration

17,940 iy

2.05 thr

313.73 kg/hr
9,817.22 mg/Nm'

50,000 mg/Nm_

106.63 ke/br
3,336.66 mg/Nm’

10,000 mg/Nm_

53.35 kgl

3

1,732.01 mg/Nm
662 ppm
800 ppm

2,094.07 mg/Nm’

| Burner
2,000 KW
LPG
97,400 BTU/gal
70.06 gal/h

0.015 Ib/gal

1.05 1bh
0.48 kg'h

3
15.02 mg/Nm

iR pawm
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Select Concentration

Bag Filter
- Tywpe
- Filer

- Max. Temp. Oper.

= Number of Cartridge

- Cartridge Diameter

- Cartridge Length

- Filtration Area per Cartridge

- Total Filtration Area

- AirFlow Rate

- Temperature
- AJC ratio
= A/C ratio Recommend

= Bag Filter Collection Efficiency

- Particulate Concentration
Particulate Inlet Concentration

Particulate Outlet Concentration

- Lead Concentration
Lead Inlet Concentration

Particulate Outlet Concentration

Il

7.98 ppm

20 ppin

]
37.63 mg/Nm

Cartridge Type Filter

Polyester with PTFE membrane
130 °C
192 Cartridges
350 mm.

711 mm,
2
12m
2,304 m’°
3
40,000 m /h
31,957 Nm /h
100 °C
y, B
0.29 m /m /min
1.5=335 m}imlfmin

99.9%

50,000 mg/Nm~

50 mngmJ

10,000 mg/Nm~

3
10 mg/Nm

u3e

Qeuw
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7. Packed Bed Scrubber - 24 hroperation

7.1 Inlet/Outlet Air
= Air Flow Rate = 40,000 1.113.Jf hr

- 31957 Nm/hr

= 23.543.11 CFM
- Temperature = 100 B
- Efficiency = 95%
- 50, Concentration
Inlet Concentration = 500 ppm
Outlet Concentration - 40 ppm
7.2 Packed Bed Media
- Scrubber Usage = 1 units
- Media Type = Tellerette
- Media Size = 3 in.
- Packed Factor = 49 mz,’m}
- Packed Bed Diameter = 5 m.
- Area = 19.63 1'112
- Height = 1.5 m.
- 4.92 fi
- Gas Velocity = 0.57 m/s
= 1.87 [t/s
7.3 Liquid = NaOH solution
L/G Ratio Require = 1.2 l/m’ )
Liguid Flow Rate Require - 48 m /h
Liquid Flow Rate Select = 50 m /h
= 833.33 Ifmin

= 220.14  pal/min

WA paut

. 143
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3
Recaleulate L/G ratio - 1.25 I/m

Pack Column Calculation

Column Diameter

0.5
(LfCr)(dgfdll - 0.04
@ 1 in.Wg./m. Line (Figure)

¢ - 0.09

0.2 0.5
(ed dg/Ff, )

Gr

08  kam'ls

Packed Bed Area Require = GG

2

- 12.84 m

Packed Bed Diameter Select 5 m

i units

Scrubber Usage

2z

Packed Bed Area Use - 12.63 m

" 1 A
0.60 Pararneter of CUVes IS Prossure .| .
0.40 drop in inches of water per ool

| of packed height
o030 u..-a.r..bfm‘; hi ; ¥
i § i
0.10 mf.%g i
0,060 pues ), 57 ]
0.040 mﬁ,gg;‘---- l-:.

e
b 1% o R AN A
0.010 e - BN

.

¥

0.004
0.002
0.001¢

9
g

WAL
%
. AR 2

0o
0.02
0.04
0.08
01
02}
0.4
08}
0
20
40
60
10.0

Column Height
Air Velocity in Column - 0.57 m/s

Hog for SO,-NaOH = 0.4 m

uiF A
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7.5

7.6

NOG

Column Height Require

Column Height Select

850, Reaction

80,+1/20,+ H,0

H,80, + 2NaOH

50, to Reaction

NaOH Usage

Na,50, Generate

Water Drain Out

Na,50, Concentration in Drain Out Water

Water Loss
Air Density

Inlet Air

Inlet Temperature
Outlet Temperature
Specific Heat of Air

Waler Spray

In(Y,/Y,)
3

Hog % Nog
1.2

1.5

63.57
0.99
1.98
79.2
0.99

140.58

30

112.46

1.18
40,000

31.957.10

37.834.01
100

70

1,009

50

40

m

H,80,

Na,50, + 2H,0

kg/h
kmol/h
kmol/h
kg'h
kmol/h
kgih

3
m /d

UIF Qauy
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Energy Transter from Air
Heat of Vaporization

Vapor loss

7.7 Water Usage
Water Drain Out

Water Vapor Loss

Water Require for Scrubber

7.8 Pressure Drop

1,145,235.50
2,406
475.99

30
L1

41

1
492

1,224.29

ki/h

kil

3
m /d

m/d
3
m /d

m /d

inwe./f
in.wg.

Pa

uid paw
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Sack’2

PR,

®

Wet Seeabsber 2-1

_G Liist

Kattlz 1-1
Kttle 1-2
Kettls -3

Keutle -4

—@ Kettle I-5

mar Wlaihing 1 Haol |

Uasteng Machine | Hood 2

__ APy
arpefoviielid | 0 o
i L 1 -
L =3 y
'y 3
Bag Filter 1 G)
= o
HOTARY FURNACE mﬂ,z’;_
"
TRF 1
Chperate ¥ TRF
Melting Perined Charging Perind Pauring Meriad Shaglng Pertod
- Ne'th m'm e Nm'm w e Neh | om'm ¢ N | m'm %
% I ; Hewd TRF] 8,547 15,000 50 12,563 13,0000 ) #,252 TN ] 12,663 15,000 o
Laxicler TRF1 U 1] i il ] i 313203 3500 Al 1 [1} 1]
o comberve duct 1 5347 15,0 250 12,653,010 15,000 s 11,424 13,322 452 12663 1541011 fin
(1) Uasing Machine! Hoodl Recerve Tank 104257 1,200 m 1042 57 1,200 i 14H257 1,204 ik 114257 1,200 70
o Casting Machinel Hood Casting Ares 1 A% 3.0 &l 3,450,090 3,904 il 34809 3,501 [ 145008 3,500 L
() Kealel-1 ' 5 120 150 ] 120 150 45 120 150 45 120 150
@ Kettlal2 ' 1,099 1,360 150 (R 1,564 150) 1,099 1,560 150 1,099 1,560 150
@ Keitleld-3 ) 1.9 1,560 150 1,095 1,580 150 (WS i, 360 1540 I,my 1,560 150
@ Keltlet=d (e 1,560 150 1,09 1,360 150 198 1,560 15 1,085 1,560 150
@ Keideh=s " 33 120 150 LH] 13 it 35 LEL] 150 ] 120 150
@ cambame il EA 10,021 (LTS} H000 10,m21 .31 H.A0HE 1z 10034 H,000 1,z (RN
@ combeme dut3 A, 540,51 25,021 17743 201,662 78 LN | AT RA 15,424 21344 #5104 0,661 54021 786
(13) Crading Air 9,675.32 10,004 1] Y4187 110,10 35 067532 10,0 3% 9pTEAT 10 35
e Bag Filter Infet {Calculaigh 2622153 3502010 125 30,337.9% 35,021,602 T IRMRR0A | 33,3418 &85 LU T L Ve W1 mn
Bag Filter Infet {Select) 3.957.10 40, ik 10 ILEETI 4,140 10 ILEST0 | Ao i 3955700 | 4000 1ol
Rag Filter Outls 31,857.10 40,000 i FLB5T.I0 4400 {11} 11,057.10 A 00 1o L9570 Bl L [LEd]
(13) Sorubber intet 31,957.10 40,0 i JesTin Hnaon 1o JLASTI0 | 40000 Lo FLUST0 | A0 000 104
Scrubber Owlet 3893710 36 7REE4 T 395700 36,752 84 T ASETAN | 36,783 0 3195710 | 3678284 m
Exhaust ALRETI0 3678254 ki1 39370 36,782 54 70 nesTio 3i.783 0 3193700 | 3578284 n

Wi Qe
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