


1



2



3



4

1.0



5

Ø

•

•

•

•

•

•



6

Ø



7

Ø

•

•



8

660 kg 150 8 SSW

900 kg 120 8 E

28 kg 260 20 NNE

70 kg 660 36 NW

120 kg 640 36 NW

1301 614 570 38 WNW

2,846 430 0 SW

12 660 36 NW

148 550 36 NW

2 0 750 33 NNW

7 670 35 NNW

15 260 20 NNE

5 750 33 NNW

6,450 140 8 SW

6,760 290 8 WNW

160 370 1 SW

Ø

•



9

NNE
NE ENE

E

S

W

NNW

NW

WNW

SW

SE

SSW

WSW

SSE

ESE
N

3

1,2

1

2



10

660 kg 620 36 ESE

900 740 36 E

28 780 48 E

70 500 8 SE

120 500 8 NE

1301 614 210 10 ENE

2,846 440 27 SE

12 500 8 SE

148 430 8 E

2 0 650 5 NNE

7 580 7 NNE

15 780 48 E

5 650 5 NNE

6,450 550 36 ESE

6,760 290 36 E

160 540 26 SE
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1.0

1.0.17

660 kg 180 0 S

900 150 0 ESE

28 250 11 NE

70 630 45 NW

120 610 45 NW

1301 614 540 47 WNW

2,846 430 9 SW

12 630 45 NW

148 520 44 NW

2 0 720 42 NNW

7 640 43 NNW

15 250 11 NE

5 720 42 NNW

6,450 160 0 SSW

6,760 260 0 WNW

160 380 1 SSW
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660 kg 280 0 S

900 200 0 SE

28 160 11 ENE

70 570 45 NW

120 550 45 NW

1301 614 540 47 WNW

2,846 530 9 SW

12 570 45 NW

148 460 44 NW

2 0 640 42 NNW

7 570 43 NW

15 160 11 ENE

5 640 42 NNW

6,450 260 0 SSW

6,760 270 0 W

160 490 1 SSW
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1.0

1.0.17

660 200 0 S

900 190 0 SE

28 250 11 ENE

70 590 45 NW

120 570 45 NW

1301 614 510 47 WNW

2,846 430 9 SW

12 590 45 NW

148 480 44 NW

2 0 680 42 NNW

7 600 43 NNW

15 250 11 ENE

5 680 42 NNW

6,450 180 0 SSW

6,760 230 0 WNW

160 400 1 SSW
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1.0

1.0.17

660 270 0 S

900 210 0 SE

28 200 11 ENE

70 550 45 NW

120 530 45 NW

1301 614 510 47 WNW

2,846 500 9 SW

12 550 45 NW

148 440 44 NW

2 0 630 42 NNW

7 560 43 NNW

15 200 11 ENE

5 630 42 NNW

6,450 250 0 SSW

6,760 240 0 W

160 470 1 SSW
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1.0

1.0.17

660 250 0 SSW

900 150 0 SE

28 160 11 NE

70 620 45 NW

120 600 45 NW

1301 614 580 47 WNW

2,846 520 9 SW

12 620 45 NW

148 510 44 NW

2 0 690 42 NNW

7 620 43 NW

15 160 11 NE

5 690 42 NNW

6,450 240 0 SSW

6,760 300 0 W

160 470 1 SW
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HCFC-22

R-404A
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10km

1 km

1 km

Ø

•



33

Ø
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1,500 6.3 23 NW

200 2 6.6 22 NW

1,500 6.7 20 NW

200 6.7 21 NW

1,500 6.7 23 NW

200 7.0 23 NW

200 2 6.5 24 NW

1,500 6.7 23 NW

200 7.1 15 NW

200 7.7 21 WNW

1,500 8.0 24 WNW

1,500 8.8 21 WNW



34



35

Ø
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300 4.9 23 NNE

300 5.3 -54 NNE

500 0.9 -6 N

300 0.8 0 N

2,500 8.1 15 NW

800 8.1 11 NW

6,600 7.8 -8 NW

1,000 7.6 -6 NW

500 7.3 -9 NW

600 6.9 8 NW

500 6.9 8 NW

600 7.3 3 NW

400 7.1 -22 NW

950 7.7 10 NW

1,500 7.1 -16 WNW

950 7.8 22 WNW

3,400 7.8 23 WNW

300 8.1 24 WNW

800 8.9 20 WNW

1,960 7.5 24 WNW

400 7.6 -33 W

800 2.8 11 WSW
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300 4.6 -22 NW

84 7.4 -14 NW
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50 6.6 22 NW

50 7.4 21 NW

50 7.5 21 NW

50 7.7 20 NW

50 5.7 -18 NW

1,500 5.9 16 NW

50 6.2 23 NW

1,500 6.2 22 NW

1,500 6.4 24 NW

1,500
6.5 24

50 4

50 2 6.6 23 NW

50 4 6.9 7 NW

50 2 6.9 22 NW

1,500 6.9 20 NW

50 7.8 22 WNW

50 7.8 23 WNW

1,500
7.8 23 WNW

50

1,500 2
7.9 23 WNW

50

50 8.7 23 WNW

50 8.7 22 WNW

1,500 2 8.8 21 WNW
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275 5 6.4 23 NW

275 2 6.6 22 NW

275 6.6 22 NW

275 4 6.4 23 NW

275 6.4 23 NW

275 6.7 23 NW

1,500 2 7.0 22 NW

275 7.6 20 NW

275 2 6.2 23 NW

275 2 6.9 -7 NW

275 2 7.8 23 WNW
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8.1 29
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1,500 5.9 51 NNW

200 2 6.2 50 NNW

1,500 6.3 48 NW

200 6.3 49 NW

1,500 6.3 51 NW

200 6.6 51 NW

200 2 6.1 52 NW

1,500 6.2 51 NW

200 6.6 43 NW

200 7.1 49 NW

1,500 7.4 52 WNW

1,500 8.3 49 WNW
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Ø

•

•

300 5.2 51 NNE

300 5.6 -26 NNE

500 0.9 22 NNE

300 0.9 28 NNE

2,500 7.7 43 NW

800 7.7 39 NW

6,600 7.4 20 NW

1,000 7.2 22 NW

500 6.9 19 NW

600 6.5 36 NW

500 6.4 36 NW

600 6.8 31 NW

400 6.6 6 NW

950 7.2 38 NW

1,500 6.6 12 NW

950 7.2 50 WNW

3,400 7.3 51 WNW

300 7.5 52 WNW

800 8.3 48 WNW

1,960 6.9 52 WNW

400 7 -5 W

800 2.2 39 WSW
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300 4.1 6 NW

84 6.9 14 NW
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•

50 6.2 50 NNW
50 7.0 49 NW
50 7.1 49 NW
50 7.3 48 NW
50 5.3 10 NW

1,500 5.4 44 NW
50 5.8 51 NW

1,500 5.8 50 NW
1,500 5.9 52 NW
1,500

6.1 52 
50 4

50 2 6.2 51 NW
50 4 6.5 35 NW
50 2 6.5 50 NW
1,500 6.4 48 NW

50 7.3 50 NW
50 7.3 51 WNW

1,500
7.3 51 

50

1,500 2
7.4 51 

50

50 8.1 51 WNW
50 8.2 50 WNW

1,500 2 8.3 49 WNW
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•

275 5 6.1 51 NNW

275 2 6.2 50 NNW

275 6.2 50 NNW

275 4 6.1 51 NNW

275 6.0 51 NW

275 6.2 51 NW

1,500 2 6.6 50 NW

275 7.2 48 NW

275 2 5.8 51 NW

275 2 6.4 21 NW

275 2 7.3 51 WNW
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ppm

300 IDLH

40,000 IDLH

1301 40,000 IDLH

21,000

25,000

Patty's Industrial 

Hygiene and 

Toxicology 4th

220,000 OECD SIDS

HCFC-22 200,000

HSDB(Hazardous 

Substances Data 

Bank)

HFC-134a 8,000
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•

•
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• 1301

HCFC-22

HFC-134a



60

Ø

•

• 1

(kg) (m2) (Pa) (kg/m3) (m) (kg/s) (s)

2,846 2.19 10-3 1.80 106 439.2 3.344 19.3 148 

(m2) (Pa) (kg/s) (s)

660 4.91 10-4 1.47 107 2.84 12.8 52 

4.91 10-4 1.35 107 3.08 12.1 75 900
28

( )

28 1 

70 70 1 

120 120 1 

1301
600 600 1 

14 14 1 

12 12 1 

148 148 1 

15 15 1 

7 7 1 

5 5 1 

6,450 2.84 10-4 5.00 105 1.12 0.406 3600

6,760 2.84 10-4 5.00 105 1.12 0.406 3600

160 2.84 10-4 5.00 105 1.12 0.406 395 
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2012 1 2012 12

97

Ø
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Ø

•

•

1301 HCFC-22 HFC-134a

(h)

(ppm) 536 0 16,786 0 138 0 0 216,888 

(m3) 8,800

(m3/s) 1.39

(m3/s) 2.45

SSW,SW WNW NW

(ppm) 12 0 802 0 45 0 0 95 

( ) (3.0 10-4) (0) (3.9 10-2) (0) (2.1 10-4) (0) (0) (3.2 10-1)

4.0 10-2 3.2 10-1

40,000 40,000 21,000 25,000 220,000 200,000 8,000 300

5.1-4 5.1-5 1
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1301 HCFC-22 HFC-134a

(h)

(ppm) 0 0 107,772 8,001 0 28,248 286

(m3) 15,200

(m3/s) 1.03

(m3/s) 0.43

(ppm) 0 0 10 1 0 3 0.03 7 

( ) (0) (0) ( 10-4) (3.1 10-5) (0) (1.4 10-5) (3.5 10-6) (2.4 10-2)

40,000 40,000 21,000 25,000 220,000 200,000 8,000 300

Ø

•

•
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Ø

•

•

1301

(h)

SSW

(ppm) 11,990 0 7,783 0 817

( ) 3.0 10-1 0 3.7 10-1 0 3.8 10-3

6.7 10-1

40,000 40,000 21,000 25,000 220,000
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Ø

1301

(h)

(ppm) 5,290 0 6,717 0 354

( ) 1.4 10-1 0 3.2 10-1 0 1.7 10-3

40,000 40,000 21,000 25,000 220,000
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Ø

1301

(h)

(ppm) 9,874 0 7,783 0

( ) 2.5 10-1 0 3.7 10-1 0 10-3

40,000 40,000 21,000 25,000 220,000
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Ø

1301

(h)

(ppm) 5,642 0 7,037 0 386

( ) 1.5 10-1 0 3.4 10-1 0 1.8 10-3

40,000 40,000 21,000 25,000 220,000
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Ø

1301

(h)

(ppm) 8,464 0 6,823 0 471

( ) 2.2 10-1 0 3.3 10-1 0 2.2 10-3

40,000 40,000 21,000 25,000 220,000
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NNE

NE

N 

ENE

E 

S 

NNW

NW

WNW

SE

SSE

ESE

N

NNE
NE,ENE

E

SE

ESE

N 370 1.5×102

NNE 240 9.3×101

NE 210 4.2×101

ENE 210 1.5×102

E 200 2.9×102

ESE 200 1.1×102

SE 470 4.8×101
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Ø

#3 R.B
#3 T.B

#3 S.B
Aux.B.B

#3 Hx.B

#3

#2 R.B

#2 T.B

Aux.B.B

#1 C.B

#1 R.B
#1 T.B

#1 Rw.B

#1

#2

#2#3

#2,3

#1

#1

#2 C.B

100m 200m0m

1.0

1.0.17
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Ø

1.0

1.0.17
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10bar

1.0

1.0.17
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Ø

 No.

1.0

1.0.17
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IDLH 300ppm
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IDLH 40,000ppm
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IDLH 40,000ppm
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21,000ppm
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Ø

•

25,000ppm
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220,000ppm
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200,000ppm
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8,000ppm


