
     2020 11
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32

13439115236 102600

32

/ /

D4430

211.12 /

300 10.2 3.4%

/  2020 12

1

“ ” 2000 3 2

32 2 2 201

60 3

200

1

1 1# 3

2013 3 8 2013

0024 2 2013 12 6

[2013]70 63272.59

10146.9 1# 3

53125.69 3



2

1# 3 1

2018 1 18 2018 0021415

4 / /

2020 11 16 1# 3

1# 3

202011011500003467

5

2013 12 6

[2013]70

1

1 211.12m2 3 2.1MW

1 2 3

56165m2

2017 

682 2018

44

“

1 ” 2019

“ ” “92

” “

1 / ”

HJ610-2016 “ A

” “U ” “142
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” “ ” IV

HJ964-2018 “

A ” “ ” “ ”

IV

“ ”

2

2.1

32 1

116°22'27.11" 39°43'29.29"

1

2.2

32

1

3 2

1 2
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1

3

1 211.12m2 3 2.1MW

1# 2# 3#

56165m2

211.12m2

- 3 -

- 2 -
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3 0.35m

39m

1

1

211.12m2 1

3 2.1MW

1 2 3 56165m2

0.35m 39m 

4

2 2.1MW

9600m3

1152000m3 2

2

2*2.1MW

m3/d 9600 

m3/a 1152000 

5

3
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3

/

1 LALS2200-Q 2.1MW 3
2 1

2
G=110m3/h,H=4.5

mH2O,N=25kW 

1.0MPa  

100
3 2 1

3 / DN300mm  PN10MPa 1

4 / 3t/h 1

5 / 1500×1500×1500 H 1

6 /
Q=220kW  PN10MPa  

100
2

7 /
G=22t/h,H=28mH2O, 

N=4.0kW 
2 1 1

8 /
G=0.5t/h,H=32mH2O, 

N=0.37kW 
2

1 1

9 / DN100  PN10MPa 2

10 / DN700  L=2960mm 1

11 / DN700  L=2960mm 1

12
/ 1100mm×1000mm H 2

/ 400mm×300mm H 1

13

BT35-11-5.0#  

Q=4129m3/h
/ 2

BT35-11-2.8#  

Q=1649m3/h
/ 1

25

6

1 211.12m2

3

7

2 2 10h 120

20 1:00-21:00

8

8.1
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110m3/h 3

2 1 220m3/h 120 20h

528000m3/a 4400m3/d TSG 

G0002-2010 1% 5280m3/a

44m3/d 90% 5866.67m3/a

48.89m3/d

GB50015-2019

50L/d 2 120

20m3/a 0.1m3/d

5878.67m3/a 48.99m3/d

8.2

90%

586.67m3/a 4.89m3/d 80%

9.6m3/a 0.08m3/d

596.27m3/a 4.97m3/d
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2 m3/d

8.3

8.4

8.5

9

300

10

2020 12 2021 1

1

11

11.1

2019

0.02 

0.08

48.99 

0.10

48.89 4.89

4400 

44

44 

4.97

4.97

4.89
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2018

11.2 “ ”

11.3 “ ”

32

2018 18



10 

3

“ ”
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12

1 1# 3

2013 3 8 2013

0024 2 2013 12 6

[2013]70 63272.59

10146.9 1# 3

53125.69 3

1# 3 1

2018 1 18 2018 0021415

4 / /

2020 11 16 1# 3

1# 3

202011011500003467

5

1



12 

4
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1

116°13 ~116°43 39°26 ~39°51

1031km2

32

2

14~45m

0.5‰~1‰

3

11.7

-5 26 40.6 1961

6 10 -27 70% 80%

5% 589.8

8% 77% 13% 2%

2.6 m/s 1~4 22m/s

4

4.1

14
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302.3km

1958

200 m3 0.025 m3

15m3/s 40.05m

37.50m 360 m3

405m

4.2

20 30m

10 15m

0.7%

5

5 8

21 74
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1

2019

4  2019

PM2.5 PM10 SO2 NO2
CO-24H-95per 

mg/m3 O3-8H-90per 

g/m3 42 68 4 37 1.4 191

g/m3 35 70 60 40 4 160

0.2 0 0 0 0 0.194 

2019 SO2 NO2 PM10 PM2.5

GB3095-2012

2019 SO2 4 g/m3 NO2 40 g/m3 PM10

79 g/m3 PM2.5 44 g/m3 5

5  2019

PM2.5 PM10 SO2 NO2

g/m3 44 79 4 40

g/m3 35 70 60 40

0.26 0.13 0 0

2019 SO2 NO2 PM2.5

PM10 GB3095-2012

- 2020 10 21 10 27 7

6
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6

2020.10.21 PM10 91 3

2020.10.22 PM10 58 2

2020.10.23 NO2 37 1

2020.10.24 PM10 82 2

2020.10.25 PM2.5 130 3

2020.10.26 PM2.5 137 3

2020.10.27 PM10 56 2

2020 10 22 10 24 2020 10 27

GB3095-2012

10 21 10 25 10 26

GB3095-2012

2

2.1

405m

GB3838-2002

2019 10 ~2020 09 7

7

2019.10 2019.11 2019.12 2020.01 2020.02 2020.03 

2020.04 2020.05 2020.6 2020.07 2020.08 2020.09 

2019 10 ~2020 9 ~

GB3838-2002 V

2.2

2016[25]

2019 2020 9 18 2019
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4 9

307 296 175

98 23 GB/T14848-2017

175 106 52

17 4105km2 59.5%

~ 2795km2 40.5% ~

~

98 80 15

3 3168km2 92.2%

~ 267km2 7.8% ~

~

2 IV

III

GB/T14848-2017

3

[2013]42 “ ” “3.

3

1 0.5 1 ”

1

GB3096-2008 1

2020 11 24

1m 1m

1.2m 5m/s

8-1 8-2 2
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8-1  dB(A) 

1# 1m 51.7 55 42.3 45

2# 1m 53.2 55 43.6 45

3# 1m 53.5 55 42.9 45

4# 1m 54.2 55 44.1 45

8-2  dB(A) 

5# 1m 51.1 65 41.5 55

6# 1m 52.2 65 41.6 55

7# 1m 51.7 65 41.9 55

1

GB3096-2008 1

HJ2.2-2018

AERSCREEN HJ2.2-2018

9

9

405m 
GB3838-2002 V

— —
GB/T14848-2017 III

560m 
GB3096-2008 1
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1

GB3095-2012

10

10

1 SO2

60

g/m3

24 150

1 500

2 NO2

40

24 80

1 200

3 CO
24 4

mg/m3

1 10

4 O3

8 160

g/m3

1 200

5
10 m

70

24 150

6
2.5 m

35

24 75

7 TSP
200

24 300

8 NOX

50

24 100

1 250

2

405m

GB3838-2002

11
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11  mg/L 

V V

1 pH 6~9 7 P 0.4

2 2 8 N 2.0

3 15 9 F- 1.5

4 COD 40 10 0.2

5
BOD5

10 11 0.1

6 NH3-N 2.0 12 1.0

3

GB/T14848-2017

III 12

12 mg/L

III III

1 pH 6.5 8.5 8 0.10

2 CaCO3 450 9 1.00

3 1000 10 1.00

4 250 11 0.20

5 250 12 0.002

6 0.50 13 0.3

7 0.3 14 N 0.50

4

[2013]42 “ ” “3.

3 1 0.5

1 ”

GB3096-2008 1

13

13 dB(A) 

1 55 45
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1

DB11/139-2015 1 “2017 4 1

” 14

14           

1 mg/m3 5

2 mg/m3 10

3 mg/m3 30

4 1

DB11/139-2015 4.3 “

GB13271 4.5 200m

3m 0.7MW

15m ”

2

DB11/307-2013

3 15

15 mg/L

1 pH 6.5~9 

2 COD 500

3 BOD5 300

4 400

5 45

6 TDS 1600

3

1

GB12523-2011

16

 16  

70 55

15dB(A)
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2

GB12348-2008

1 17

17 dB A

1 55 45

4

2020 4 29 2020 9 1

2019 11 27

HW13

(900-015-013) 

(GB18597-2001) (2013) 

2020 6 5

2010 9 1
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1

<

> [2015]19

2

2.1

3 2.1MW

120 / 20

“ ” “ ”

18

t/a

SO2 NOX

0.05645 0.304 0.05184

0.0471 0.4395 0.05102

 SO2 NOx

SO2 NOx 0.0564t/a 0.4395t/a 0.0518t/a

2.2

[2016]24 1

596.27m3/a 4.97m3/d
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DB11/890-2012 “ 1

B ”

30mg/L 1.5 2.5 mg/L 12 1 -3 31 2.5mg/L

1.5 mg/L

COD =COD mg/L × m3/a

=30mg/L×596.27m3/a×10-6=0.0179t/a

= mg/L × m3/a

=1.5mg/L×596.27m3/a×2/3×10-6+2.5 mg/L×596.27m3/a×1/3×10-6=0.00109t/a

COD 0.00909t/a

0.000555 t/a

3

<

> [2015]19 2015 7 15

“

2 ”

2

2

19

t/a t/a
t/a

t/a
t/a

0.05645 0.4395 0.05184 0.0179 0.00109 

0.1129 0.8790 0.1037 0.0179 0.00109 
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1

2

5

Ca2+ Mg2+

80

60
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Ca2+ Mg2+ Ca2+

Mg2+ Ca2+ Mg2+

NaCl

3
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1

2

20

SO2 NOx

pH COD

pH COD BOD5

 A 

2.1

3 2.1MW

1600h 1 39m 3

0.35m

120 / 20 2400h

SO2 NOx

9600Nm3 115.2 Nm3

1

4430

136259.17Nm3/ m3

1.57×107Nm3/a
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21

2.1MW 

3

h/a
1600 
2400 

m3/a
38.4
115.5

3

m 39

m 0.35

Nm3/a
5.23×106

1.57×107

1

SO2

[2015]22 1m3 49mgSO2

NOx

1000m3 1.76kgNOx

10000m3 0.45kg

85%-90%

85%

=1152000Nm3/a /3=384000Nm3/a 

SO2 =384000Nm3/a× 49mg/m3 ×10-9=0.0188t/a

NOx =384000Nm3/a× 1.76kg/1000m3 × 1-85% ×10-3=0.101t/a

=384000Nm3/a× 0.45kg/10000m3 ×10-3=0.0173t/a

SO2 ==0.0188t/a×3=0.0564t/a

NOx =0.101t/a×3=0.304t/a

=0.0173t/a×3=0.0518t/a



29 

22

1 3

SO2 NOx SO2 NOx

Nm3/a 384000 1152000 

Nm3/a 5.23×106 1.57×107

h 1600 2400 

t/a 0.0188 0.101 0.0173 0.0564 0.304 0.0518 

kg/h 0.01176 0.06336 0.0108 0.0235 0.127 0.0216 

mg/m3 3.6 19.4 3.3 3.6 19.4 3.3

mg/m3 10 30 5 10 30 5

2

2018.12

11

2 2.1MW 2 2.1MW

23

mg/m3

SO2 <3 <3 <3

NOx 28 27 28

3.25 3.13 3.25
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24

1 3

SO2 NOx SO2 NOx

Nm3/a 384000 115.2 

Nm3/a 5.23×106 1.57×107

h 1600 2400 

mg/m3 3 28 3.25 3 28 3.25

t/a 0.0157 0.1465 0.01701 0.0471 0.4395 0.0510 

kg/h 0.00981 0.0916 0.0106 0.0196 0.183 0.0213 

mg/m3 10 30 5 10 30 5

2

25

mg/m3 t/a

SO2 NOx SO2 NOx

3.6 19.4 3.3 0.0564 0.304 0.0518 

3 28 3.25 0.0471 0.4395 0.0510

SO2

(DB11/139-2015) 2017 4 1

 SO2 NOx

26

mg/m3 kg/h t/a

SO2 NOx SO2 NOx SO2 NOx

3.6 28 3.3 0.01176 0.0916 0.0108 0.0282 0.2041 0.03045 

3.6 28 3.3 0.0253 0.183 0.0216 0.0564 0.4395 0.0518

2.2

1

90%
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586.67m3/a 4.89m3/d 80%

9.6m3/a 0.08m3/d

596.27m3/a 4.97m3/d

2

pH COD SS

pH 7.5~9 COD 30mg/L SS 160mg/L

TDS 1300mg/L

pH 6.5~9 COD 400mg/L BOD5 200mg/L SS 200mg/L 45mg/L

COD

“ ”

15% 3% BOD5 SS

11% 47%

27

pH COD BOD5 SS TDS 

586.67m3/a
mg/L

7.5~9 30 — 160 — 1300 

t/a — 0.0176 — 0.0939 — 0.763 

9.6m3/a
mg/L

6.5~9 400 200 200 45 —

t/a — 0.00384 0.00192 0.00192 0.000432 —

596.27m3/a
mg/L

6.5~9 36 3.2 161 0.73 1279 

t/a — 0.0214 0.00192 0.0958 0.000432 0.763 

% — 15 11 47 3 0

596.27m3/a
mg/L

6.5~9 31 2.9 85 0.7 1259 

t/a — 0.0182 0.00171 0.0508 0.000419 0.763 
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3

 (HJ 991—2018)

28

dB(A) dB(A)

1 60~90 80 3

2 60~90 70 7

4

4.1

2016

“HW13 ” “ ” “900-015-13 ”

2

0.2t

29

*

t/a

1 0.067 
HW13

900-015-13 

* 3 0.2t

0.067t

4.2

2 120 0.5kg/d

1kg/d 0.12t/a
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30

t/a t/a

1 0.067 0.067 

2  0.12 0.12
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DA001 

SO2 3.6mg/m3 0.0188t/a 3.6mg/m3 0.0188t/a 

NOx 28mg/m3 0.1465t/a 28mg/m3 0.1465t/a 

3.3mg/m3 0.01728t/a 3.3mg/m3 0.01728t/a 

DA002 

SO2 3.6mg/m3 0.0188t/a 3.6mg/m3 0.0188t/a

NOx 28mg/m3 0.1465t/a 28mg/m3 0.1465t/a

3.3mg/m3 0.01728t/a 3.3mg/m3 0.01728t/a

DA003 

SO2 3.6mg/m3 0.0188t/a 3.6mg/m3 0.0188t/a 

NOx 28mg/m3 0.1465t/a 28mg/m3 0.1465t/a 

3.3mg/m3 0.01728t/a 3.3mg/m3 0.01728t/a 

pH 6.5~9 6.5~9 

COD 36mg/L 0.0214t/a 31mg/L 0.0182t/a 

BOD5 3.2mg/L 0.00192t/a 2.9mg/L 0.00171t/a 

0.73mg/L 0.000432t/a 0.7mg/L 0.000419t/a 

161mg/L 0.0958t/a 85mg/L 0.0508t/a 

TDS
1279mg/L 0.763/a 1279mg/L 0.763t/a 

0.067t/a 0

0.12t/a 0

60~90dB(A)
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1

SO2 NOX

3 2.1MW

1600h 1 39m 3

0.35m

120 / 20 2400h

39m

1.1

31

31

mg/m3 mg/m3

SO2 3.6 10

NOX 28 30

3.3 5

SO2 NOx

DB11/139-2015 1

“2017 4 1 ”

1.2

GB13271-2014
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DB11/139-2015

1 GB13271-2014 8m

200m

3m

2 DB11/139-2015 GB13271 0.7MW

15m

200m 2 36m

39m “ 0.7MW 15m”

“ 200m 3m

”

1.3

NOx NOx Thermal NOx NOx Prompt NOx

NOx Fuel NOx NOx

NOx N2 NOx NOx

1500 NOx

1500 100 6~7

NOx

NOx NOx

NOx

NOx

NOx

85%—90% NOx

NOx

1.3
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1

HJ2.2-2018

AERSCREEN

SO2 NOX PM10 32

32

g/m3

SO2 1 500
GB3095-2012

NOX 1 250

PM10 1 * 450

SO2 NOx GB3095-2012 1h
GB3095-2012 10 m 3

33

33

/
/

179.6

/ 40.6

/ -27

/m —

/m 

/° 

2

34

34

/m 

/m 

/
m /m 

m/s /
/h 

kg/h

X Y SO2 NOX

DA001 150 143 39.5 39 0.35 9.44 100 1600 0.01176 0.09157 0.0108

DA001 150 145 39.5 39 0.35 9.44 100 1600 0.01176 0.09157 0.0108 

DA001 150 147 39.5 39 0.35 9.44 100 1600 0.01176 0.09157 0.0108 

1. 39.723555°N 116.372443°E
X Y
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2. 3 2 1

3

35

35

m
Ci

g/m3 Pi %

D10%

m
Coi
g/m3

DA001 

SO2 32 1.71E-04 0.03 / 500

NOX 32 1.31E-03 0.52 / 250

32 1.57E-04 0.03 / 450

37

DA001 SO2 NOX PM10 1.71E-04 g/m3

1.31E-03 g/m3 1.57E-04 g/m3 0.03% 0.52% 0.03%

HJ2.2-2018

36

Pmax 10%

1% Pmax 10% 

Pmax 1% 

NOX

0.52% 1%

NOX 0.52% 1%

1.4

HJ2.2-2018 8.7.5 “

”
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SO2 NOX 0.52%

1.5

1

37

37

mg/m3 kg/h t/a

1 DA001 

SO2 3.6 0.01176 0.0188 

NOX 28 0.0916 0.1465 

3.3 0.0108 0.01728 

2 DA002 

SO2 3.6 0.01176 0.0188

NOX 28 0.0916 0.1465

3.3 0.0108 0.01728

3 DA003

SO2 3.6 0.01176 0.0188

NOX 28 0.0916 0.1465

3.3 0.0108 0.01728

3 2.1MW 2 1 2

2

38

38

t/a

1 SO2 0.0564

2 NOX 0.4395 

3 0.0518 

1

2

2.1
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HJ2.3-2018

B

2.2

39

pH 6.5~9 6.5~9 

COD mg/L 31 500

BOD5 mg/L 2.9 300

mg/L 0.7 45

mg/L 85 400

mg/L 1279 1600

DB11/307-2013 3

2.3

2008 12

2010 12 12 m3/d

A2O+MBR+

DB11/890-2012 “ 1 B

” COD 30mg/L BOD5 6mg/L 10mg/L

1.5mg/L 0.3 mg/L 1000MPN/L

11.25 m3 /d 0.75 m3/d

44.59m3/d

2.4
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40

41 42

43

40

pH
COD

SS
TDS 

/ DW001 
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41

t/a DB11/890-2012
B

mg/L

DW001 116.372502° 39.724469° 0.0596 

pH 6~9
COD 30
BOD5 6

1.5

SS 5

42

mg/L

1 DW001 

pH 

DB11/307-2013 “

”

6.5~9 

COD 500

BOD5 300

NH3-N 45

SS 400

TDS 1600 



43 

43

mg/L t/d t/a

1 DW001 

pH 6.5~9 / /

COD 31 0.000152 0.0182 

BOD5 2.9 0.0000142 0.00171 

SS 0.7 0.000423 0.0508 

NH3-N 85 0.00000349 0.000419 

TDS 1279 0.00636 0.723 

pH /

COD 0.0182 

BOD5 0.00171 

SS 0.0508 

NH3-N 0.000419 

TDS 0.723 

2

3

1 2mm

2mm

GB18597-2001 2013 36

1.0×10-10cm/s

2

“ ”

3

4
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4

4.1

28 60~90dB(A)

30dB A

44

dB(A) 
dB(A) 

dB(A) 

1 60~90 
3

30 30~60 

2 60~90 
7

30 30~60 

4.2

1

L=10lg(10L1/10+10L2/10 …10Ln/10)

L L1…Ln n

HJ2.4-2009

LA(r) LA(r0)-20lg(r/r0)

LA(r) r A dB A

LA(r0) r0 A dB(A)

r m

r0 m r0 1m
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2

45

1m 1m 
1m 

1m 

dB A 40.0 12.4 11.3 40.1

dB A 44.5 31.7 42.1 45.7 

dB A 55 45 

GB12348-2008 1

5

5.1

0.67t/a 3 0.2t

2mm

2mm

GB18597-2001 2013 36

1.0×10-10cm/s

A

B
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C

D

E

46

HW13
900-015-13 T 2m2 1

5.2

0.12t/a

2020 4 29 2020 9 1

(GB18597-2001) (2013) 2020 6

5 2010 9 1

6

HJ169-2018 C

813m 140mm 0.7kg/m3

12.57m3 0.00880t

Q
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47 Q

CAS 
t t

Q

74-82-8 0.00880 10 0.00088 

46 Q 0.00088 Q 1

HJ/T169-2018 I

1

48

2.1

 25%-30%

-182.5 1 0.42

-188 =1 0.55

538 V/V 15

-161.5 V/V 5.3

42% *60

300mg/m3

2
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3

“ ”

GB50028-2006

50016-2014 2018
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GB50041-2008

4

“

”
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49

1

2

3

4

5

6

7

8

9

10

11 

3

7

1

3

DB11/1195-2015

2

3

4
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5

1m

GB15562.1 2-1995

50

/

6

8
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1

2

HJ819-2017

HJ820-2017

51

DA001

DA002

DA001/DA002

DA003

SO2 1 /

NOx 1 /

DW001 

pH COD BOD5
1 /

1m
A  1 /

9

[2017]84

1

2
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52

3 1

DA001 DA002 DA003 DW001

SO2 NOX pH COD BOD SS TDS 

5mg/m3

SO2 10mg/m3

NOX 30mg/m3

<1

pH 6.5~9

COD 500mg/L

BOD5 300mg/L

SS 400mg/L

45 mg/L

TDS 1600 mg/L

SO2 0.1128 t/a NOX 0.8164t/a

0.1218 t/a 
COD 0.0179 t/a 0.00109t/a 

3 39m

NOX 1 /

SO2 1 /
1 /

10

300 10.2 3.4%
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53

3 39m
8

1

0.5

1 2m2

0.5

0.2

10.2

11 “ ”

2017 682

[2017]4

2018 9

“ ”
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54 “ ”

3 39m

SO2 NOX
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32 1

116°22'27.11" 39°43'29.29"

1 211.12m2 3 2.1MW

1 2 3

56165m2

211.12m2 300 10.2

3.4% 2 120 20

2

1

2019

2018

2

1 1# 3

2013 3 8 2013

0024 2 2013 12 6

[2013]70 63272.59

10146.9 1# 3

53125.69 3

1# 3 1

2018 1 18 2018 0021415
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2020 11 16 1# 3

1# 3

202011011500003467
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3

3.1

2019 2020 4 27

2019 SO2 NO2 PM2.5

PM10 GB3095-2012

- 2020 10 21 10

27 7 2020 10 22 10 24
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2019 10 ~2020 09 2019
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0.05645t/a 0.4395t/a 0.05184t/a 0.0179t/a

0.00109 t/a
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2

0.1129t/a 0.8790t/a 0.1037t/a
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2



62 



1

2

3

1

2

3

1

2

3

4

5



1

=50km 5 50km =5km

SO2+NOx 
2000t/a 500 2000t/a 500t/a

SO2 NOX PM10 PM2.5

PM2.5

D

2019

AERMOD ADMS AUSTAL2000 EDMS/AEDT CALPUFF 

50km 5 50km =5km

SO2 NOX PM10
PM2.5

PM2.5

C 100%  C 100%

C 10%  C 10%

C 30%  C 30%

1h
h C 100% C 100%

C  C

k -20% k -20%

SO2 NOX PM10

m

SO2 0.0564t/a NOX 0.4395 t/a 0.0518 t/a
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pH

A B

40% 40%
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t/a mg/L) 

pH / 6.5~9 

CODCr 0.0182 500 

BOD5 0.00171 300 

0.000419 45 

SS 0.0508 400 

0.723 1600 

t/a mg/L) 

m3/s m3/s m3/s 

m m m

DW001

DW001 pH CODCr BOD5 SS
TDS
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