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(1)

R-XYZ

XǛ ̣C̤ 1Ǎ X=̣C̤ 1̙
YǛ ̣H̤ 1Ǎ Y=̣H̤ 1̙
ZǛ ̣F̤ Ǎ Z=̣F̤ ̙

R-12 R-012Ǎ X=0, Y=1, Z=2

X=C-1ǜC=X+1 = 0+1 =1ǜ 1̙
Y=H+1ǜH=Y-1 = 1-1 =0ǜ 0̙
Z=FǜF=2 ǜ 2̙
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(2)

R-22Ǎ X=0, Y=2, Z=2

X=C-1ǜC=X+1 = 0+1 =1ǜ 1̙
Y=H+1ǜH=Y-1 = 2-1 =1ǜ 1̙
Z=FǜF=2 ǜ 2̙

Cl

|

C F

|

F

R-134a

R-134aǍ X=1, Y=3, Z=4

X=C-1ǜC=X+1 = 1+1 =2ǜ 2̙
Y=H+1ǜH=Y-1 = 3-1 =2ǜ 2̙
Z=FǜF=2 ǜ 4̙

| |

C C

| |

F F

R-134a òaòalternative Ǎ (isomer)
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Â X 4 (non- azeotropicrefrigerant mixture)

R-410A R-32 R-125 50% A ǰ

Â X 5 (azeotropicrefrigerant mixture) 507A

R125(50%)/R143a(50%)ǰ

Â X 7 (natural refrigerant ) R-744 CO2ǰ

(3)
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Â ǯ ǯ ǰ

Â 1930 -- (CFCs) ǯ
ǰ

Â

ǰ

Â CFC R11ǯR12ǯR113 R114ǰ

Â (HCFCs) R-22 R123ǰ

Â CFC

(Stratosphere) ǰ

Â HCFCs

ǰ

R-11 CCl3F

R-12 CCl2F2

R-22 CHClF2

R-113 CCl2FCClF2

R-114 CClF2CClF2

R-123 CHClFCClF2

R-717 NH3

R-718 H2O

R-729 -

R-744 CO2

(halocarbon)
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Â 1970 Roland Molina

( 12 km to 50 km

) ǰ

Â

ǰ

Â 1987

ǰ

Â UV

UV ǰ

Â

ǰ

:

Cl· + O3Ÿ ClO +O

ClO + O3Ÿ ClĿ + 2O2

Cl

Cl 10 O3

ASHRAE

Handbook 

Fundamentals, 

2021ǰ
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Ozone Depletion Potential

Â ASHRAE Handbook Fundamentals, 

2021

Â CFC 11 ODP=1

Â HFC ODP=0

Â Global warming 

potential

Â CO2 GWP=1 HFC GWP 1.0

Â ODP

R-744 CO2
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Â refrigerant alternatives= (HFCs)

Â R-134a HFCs

R-12ǰ

Â HCFC 123 HFC R-134a ǰ

Â R-22 HFC 410A ǰ

Â HFC 404Aǯ407Cǯ 507Aǰ

%

404A R125(44)/R134a(4)/R143a(52)

407C R32(15)/R125(15)/R134a(70)

410A R32(50)/R125(50)

507A R125(50)/R143a(50)

R32 CH2F2

R125 C2HF5

R134a C2H2F4

R143a C2H3F3

9



~ -18

~15
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ASHRAE Handbook 

Fundamentals, 2021

!
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Â (H) (C) ǰ

Â HC ǰ

Â ODP GWP HC 290 600a GWP <1.0( CO2) GWP 23

ǰ

Â HC 290 600a ǰ

R-50 CH4

R-170 C2H6

R-290 C3H8

R-600a (Isobutane) C4H10

ODP/GWP (HC )
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щ ᵐ
( Nat ur al  Ref r i ger ant s)

◘ оᾬ
( CFCs)

◘ оᾬ
( HCFCs)

◘ оᾬ
( HFCs)

щ ᵐ ~?
( Natural Refrigerants)

HFO

ODP GWP ?
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Gas R134aR404AR407AR407CR410AR422DR427AR438A R507
R744 

(CO2)

GWP 1430 3922 2107 1774 2088 2729 2138 2265 3985 1

GWP

( CO2)
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GWP

(GWP) (GWP)

GWP 150 R134a (1430) R600a (3)

R1234yf (1)

: R407A (2107) R290 (3)

R407F (1825) R1234yf (1)

GWP 2500 R404A (3922) R407A (2107)

-50ÁC R507A (3985) R407C (1774)

R407F (1825)

HFO blends

GWP 150 
R410A (2088) R290 (3)

HFO blends

3kg R407C (1774) R32 (675)

GWP 750 R410A (2088) R290 (3) R32(675)

HFO blends
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