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, HCFC HFC
) (OECD)
2000
3.CFC
3-1. CFC
No.
1 1972. « - EC CFC
2 1974. . California F.S.Rowland
M.J.Molina CFC
3 1977. * UNEP
4 1978. . 11, 12
5 1979. . , EC
6 1980. 12. * OECD (Organization For Economic Cooperation and
Development) , EC 11, 12




No.

7 1985. 3. UNEP

8 1987. 9. UNEP

:’87.9-25
’91.8-72
9 1988.
]
CFC

10 1989. 5. UNEP , 1
11 1990. 6. 2

12 1991. 1.14.

(’91.11.21
13 1991. 6. 3
List

14 1992.5.27.

15 1992. 6.

16 1992. 11. 4

- CEC HCEC
17 1993. 11. 5
3-2. CFC ()




( )(C87.9) () (90.6)
4 ( ) (92.11)
( )
CFC - 11 1989 7 1 1986 | 1995 1 1986 1994 1 1 1986
-12 100% 50% 25%
113 1993 7 1 1986 | 1997 1 1986 1996 1 1
114 80% 15%
- 115 1998 7 1 1986 | 2000 1
50%
HCFC 1996 1 1 ’89
MONITORING | CFC * 0031 + ’89
HCFC =A
2004.1.1 A 65%
2010.1.1 A 35%
2015.1.1 A 10%
2020.1.1 A 0.5%
2030.1.1
HALON - 1211 [ 1992 1 1 1986 | 1992 1 1 1986 | 1994 1 1
- 1301 100% 100%
- 2402 1995 1 1 1986
50%
2000 1 1
) 79211 () ()
HCFC
4. CFC
4-1.

CFC




CFC (%)
1987 1988 1989 1990 1991 1992 1993 | 1994
22 18 16 30 30 31 32 37
44 45 45 49 53 48 51 49
22 22 29 18 14 20 16 13
11 12 9 2 2 0.1 0.6 0.7
1 3 1 1 1 0.9 0.4 0.3
100 100 100 100 100 100 100 100
1995 HVAC
HCFC-22 HFC-
CFC-12
HFC-134a | 134a CAR
HFC-134a
CFC-12 HFC-134a
HCFC-22 : HCFC-123, HCFC-22
CFC-11 HCFC-123 HFC-134a
HFC-134a : HCFC-123
HFC-134a | HCFC-22
CFC-12
HCFC-22 HFC-134a
HCFC-123 1993
, HFC-134a 1993 7 KIST 1995




* ‘04 CFC
(ODP
‘93 ‘94
92 93
93 94
% %
1,852 92.2 1,546 83.5
2,765 66.6 2,398 86.7
864 75.5 610 70.6
) (5.,481) 75.0 (4,554) 83.1
246 523 239 97.1
CFC-11
238 91.5 246 103.4
) (484) 66.3 (485) 100.2
5 100.0 5 100.0
81 522 81 100.0
6,051 73.8 5,125 84.7
539 68.1 418 77.6
624 81.9 582 93.3
1,214 74.7 1,091 89.9
CFC-12 1,437 70.8 1,532 106.6
) (3,275) 73.6 (3,205) 97.9
61 610.0 61 100.0
3,875 73.8 3,684 95.1
CFC-113 1,900 55.9 1,288 67.8
9 450.0 10 111.1
CFC-114 2 100.0 2 100.0
11 275.0 12 109.1
CFC-115 R-502 38 80.9 38 100.0
CFC 11,875 70.3 10,147 85.4
HALON
-1301 3,030 622 2,625 86.6
1211 540 120.0 445 82.4
2402 30 - - -
HALON 3,600 67.7 3,070 85.3




15,475 69.7 13,217 85.4

- - 119 -

(1)
« CFC ( B )
SCHEDULE REMARK
CFC-11
12 1994 11 1986 )
113 25%
114 1996 11
115
HCFC-141b 2003 11
HCFC-22 SCHEDULE
HCFC-142b/HCFC-22 | -2020 1 1
HCFCS  [-2030 1 1
. 1993 11 CFC 1994 1 1
HCFC ,
HCFC ( C )
- YORK : HCFC-123  HCFC-22
HFC-134a
- TRANE :
HCFC-123 . LONG TERM PLAN HFC-134a
- MCQUAY : 10 HFC-134a COST DOWN

, PERFORMANCE




- DUNHAM-BUSH : HCFC-22

- CARRIER : 1996 HVAC HFC-134a
(2) ( D )
1992 11 1
HFC ( 0)
1993 4 HFC-134a
, MISUBISHI, HITACHI, EBARA CFC-11 HCFC-123
LONG TERM HFC-134a

> PROGRAM

3) ( E )
CFC  HCFC

1. R-134a
2.R-134a R-22
3.
, HCFC SCHEDULE

HVAC

(4) ( F )



1999 12 31 HCFC
HCFC 15 , 1995
11 HCFC
(5) EC
1994 2 9 HCFC
1993 12 HCFC SCHEDULE
1997 HCFC 2003
HCFC (°93.12 )
©1996 1 1 ‘89 CFC 2.5% + 89 HCFC
<2000 1 1 1989  HCFC 85%
<2004 1 1 1989  HCFC 45%
e2014 1 1
5.
5-1. ( G )
R-11 R-22 R-123 R-134a REMARK
C CIl5F CHCIF, CHCI,CF; CF;CH,F

137.4

86.47

152.9

102




R-11 R-22 R-123 R-134a REMARK
1,000 1,000 30 1,000
(PPM) AEL25PPM
1 0.05 0.02 0
1 0.34 0.02 0.27
AVAILABILITY | - 1996 - 200 - 1993
1993 KIST
HCFC 1995
CAPA. SCHEDULE
9,000 TON/
CAPA.
( CAR
4,500TON/
)
CAPA.
5-2. HCFC-123 ISSUE
« HCFC-123 TEST (PAFT-PROGRAMME FOR ALTERNATIVE

FLUOROCARBON TOXICITY TESTING)
- MECHANISTIC STUDY

MECHANISTIC STUDY  HCFC-123

-2 YEAR INHALATION (2 ):

ICI

HCFC-123




2 HCFC-123

- METABOLIC STUDY ( )
HCFC-123

- REPRODUCTIVE STUDY ( )
HCFC-123

R-123 30PPM
* HCFC-123
- DUPONT  GUIDELINE : I
- JOHNSON CONTROLS  SERVICE INSTRUCTION : J
- HCFC-123 ( La Press 1993sus 7 8
): K
“1993 7 7 LAVAL ARMAND FRAPPIER

INSTITUTE HCFC-123 23
22
RUPTURE DISKS

* HCFC-123 ASHRAE 15 CODE

- 10PPM SENSOR



- SERVICE

ISOLATION VALVE

- RELIEF VALVE
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HFC-134a HCFC-123
DU PONT 32,000 2,000
ICI 11,000
ALLIED SIGNAL 30,000
73,000 2,000
DU PONT 9,000
ASAHI GLASS 5,500 2,000
DAIKIN 5,500
SHOWADENICO 5,500
25,500 2,000
DU PONT 6,000
ELF ATOCHEM 10,000
AUSMANT 1,000
17,000 0
115,500 4,000

NOTE: 1993 5

6-3. «C )

Price Projection Refrigerants HFC134a /| HOFC123
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