


1



2

WEB



3

WEB



4
CFC-11 1
CO2 1



5

WEB





7



HCFC
ODP

0

1,000

2,000

3,000

4,000

5,000

6,000

HCFC22

HCFC225

1988
2005

2020

8



9

13 2001

50



1995 2000 2005 2010 2015 2020

2020

CO
2

t-
CO
2

BAU

10



11

13 2001

0%

10%

20%

30%

40%

50%

60%

70%

80%

90%

100%

0

500

1,000

1,500

2,000

2,500

3,000

3,500

4,000

4,500

5,000



t-CO2

50

40

30

20

10

( ) 2020

0

5

10

15

20

25

12



13

GWP

2013 6

GWP

GWP

GWP



GWP

GWP

GWP



15



16

( )



17



18

b

a

b

a

GWP = A
A
A

GWP

GWP = B
B
B

GWP
C
C

D
D

GWP



19

GWP

HFC404a:3,922
R125,R134a,R143a

HFC410a:2,088
R32,R125

HFC134a:1,430
HCFC22:1810

HFC143a:4,470

HFC152a:124

HFC245fa:1,030

HFC365mfc:794

HFO1234yf:<1
HFO1234ze:<1

HFO1233zd:<5

CO2:1

:15

:4
:3

HFO

GWP 1,000

GWP 100 1,000

GWP 100

:11

HFO

HFC32:675

GWP IPCC Fourth AssessmentReport (AR4) HFO AR4 GWP IPCC Fifth Assessment Report (AR5)

:1



20

GWP
R410A (2090)
R32 (675)

R410A (2090)

R134a (1430)

1.5kW

R404A (3920)
R410A (2090)
R407C (1774)
CO2 (1)

R404A (3920)

HFC-245fa (1030)
HFC-365mfc (795)
HFC-134a (1430)
HFC-152a (124)
CO2(1) DME(1)



21



22

(

GWP 750
2018

R32 GWP675



23

(
GWP CO2

2,000

750
100



24



25



26



7.5kW

50kW

7.5 50kW

27



25,000 40kW 20
10kW 10

10,000 40kW 10
10kW 10

1,500 5 15kW
4 30kW

100 3 5kW
3 7.5kW

200 kW
2kW 8kW

10,000 25kW 20

150 kW

500 20kW

300 7.5kW

600 kW
0.75kW



29



30



31



32

CO2



33

CO2-t

CO2-t

CO2-t
/

10,000

1,500

200 80

600 820
10,000 28
300 20

2,000



34

CO2-t kg kg GWP

R404A
kg R404A

kg

CO2-t GWP



35

BA

•

C



36



37



38



39



40



41



42



43



44



45

<http://www.env.go.jp/earth/ozone/cfc/law/kaisei_h27/index.html>

<http://www.meti.go.jp/policy/chemical_management/ozone/index.html>


