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ⱨꜟ○꜡◌כⱲfi 

ⅎ™ ה ●▬♪ꜝ▬fi 
 

Guideline for leak inspection 
and repair for reducing fluorinated greenhouse gas 
emission from commercial refrigerating and 
air conditioning equipment and systems 

 
 
1  

↓─●▬♪ꜝ▬fi│ ⌐ ↕╣╢ⱨ꜡fi ╩ ≤∆╢ ─

ⅎ™╩ ∆╢√╘─ ⅎ™ ┘ ─ ╩ ╘√╙─≢№∫≡ ה

⌐ ╦╢ ─ ─ ≤⌂╢ ╩ ∆⁹ 

 

2  

⌐ →╢ │ ↓─●▬♪ꜝ▬fi⌐ ↕╣╢↓≤⌐╟∫≡ ↓─●▬♪ꜝ▬fi─ ╩

∆╢⁹↓╣╠─ │∕─ ╩ ∆╢⁹ 

JRA GL-14 ⱨ꜡fi ╩ ™√ ─ ⅎ™ ●▬♪ꜝ▬fi  

JRA GL -17 ─ ⌐╟╢ⱨ꜡fi ─ ⅎ™ ◦☻♥ⱶ●▬♪

ꜝ▬fi  

JIS B 8607 ⱨ꜠▪ ┘╤℮ ↑  

JIS H 3250 ┘ ─  

JIS Z 2329 ╣  

JIS Z 3001-3 3 ╤℮  

JIS Z 3621 ╤℮  

JRC GL-02 ⱨ꜡fi ●▬♪ꜝ▬fi  

 

3 ┘  

↓─●▬♪ꜝ▬fi≢ ™╢ ⌂ ┘ │ ⌐╟╢⁹ 

3.1 

 

ⱨ꜡fi ⌐╟╢ ⅜ ─ ⌐ ∆╢ ─ ≢№╡ ≤⇔≡

ה ↕╣√ ≢№∫≡ ─ ╩ ╗⁹

≤™℮⁹ 

3.2 

 

╣ ─ ≤⌂╢ ⁹ 

3.3 

JRC 
GL-012023 
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┘ ≤ ─

┘ ≢ ─ ∆╢ ╩ ∆╢⁹ 

3.4 

 

─ ┘ ╩ ⇔≡ ≢⅝╢ ⌐⇔√╙─⁹ 

3.5 

 

─ ≢ ─ ╩№╠⅛∂╘ ≢ ⌐ ╖

≡ ⌐ ∆╢ ⁹ 

3.6 

 

─ ≢ ─ ה ╩ ℮ ⁹ 

3.7 

 

⅜ ─ ╩ ∆╢√╘⌐ ⱷכ◌ ⌐╟╡ ↕╣√ ≢№∫≡

─ kg⁹ 

3.8 

 

─ ⌂ ─  ⱦ☻⁹כ◘

3.9 

 

─ ╩ ≢ ─ ⌐ ∆╢↓≤⁹ 

3.10 

◦☻♥ⱶ ⅎ™  

│ ⌐╟╢ ⅎ™ ⌐ ∫≡ ℮ ⌐╟╢ ─

╣ ⁹ 

3.11 

⌐╟╢ ⅎ™  

⌐╟╢ ≢№∫≡ ─ ─ ⌂≥ ⅛╠

╣─ ╩ ∆╢⁹ 

3.12 

⌐╟╢ ⅎ™  

ⅎ™ ╩ ∆╢√╘─ ≢№∫≡ ⅎ™●☻

⌐╟╢ ─ ╣⅛⌐╟╢⁹ 

3.13 

◦☻♥ⱶ ⅎ™  

─ ⌐ ⌐ ∂≡ ℮ ⅎ™ ≢№∫≡ ●☻⌐╟╢

ⅎ™ ─ ⁹ 

3.14 
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│ ─℮∟ ⌐ ™╠╣╢ ─ ⅜ ─╙

─╩ ≤∆╢ ⅎ™ ⁹ 

3.15 

◦☻♥ⱶ 

JRA GL-17⌐ ∆╢ ⅎ™ ◦☻♥ⱶ─↓≤≢ ⅎ™ │ ⅎ™─ ™⅜№╢

⌐ ─ ⌐ ⅎ™ │ ⅎ™─ ™⅜№╢↓≤╩ ∟⌐ ∆╢

√╘⌐ ┘ ╩ ℮↓≤⅜ ⌂◦☻♥ⱶ⁹ JRA GL-17  

3.16 

◘▬◒ꜟⱤꜝⱷכ♃ 

─ ┘ ─ ─ ╩ ∆⁹ 

3.17 

ⱳfiⱪ♄►fi 

╩ ┼ ה ∆╢↓≤⁹ ─ⱣꜟⱩ╩ ⇔

│ ⇔≡ ℮ ⁹ 

3.18 

 

⇔≡™√ ─ ╩ ℮ ⌂≥⌐ ℮ ≢№∫≡ ⅎ≡™╢ ╩

╘╢↓≤⌐╟╡ ╟ↄ ∆╢↓≤⅜≢⅝╢⁹ 

3.19 

 

●☻≢ ╩ ⅎ≡ ℮ ⌐ ≠ↄ ⅎ™ ⁹ 

3.20 

 

╩ ℮√╘ ⌐ ⇔ ⌐ ┘ ∂ ⌐ ∆╢ ⁹ 

3.21 

ⱨ꜡fi  

│ ה ⌐╟╡ ↕╣√

ⱨ꜡fi ─ ╩ ∆╢ ⁹ 

3.22 

ⱨ꜡fi  

⌐ⱨ꜡fi ╩ │ ∆╢ ╩ ℮ ─ ↔≤⌐Γ ⱨ꜡fi

Δ─ ╩ ↑√ ≤™℮⁹⁹ 

3.23 

 

─a b ⅎ™ c d ⌐ ╦╢ ⁹ 

3.24 

JRECO 

ה  ─ ⁹ 

3.25 
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RRC 

ה ☿fi♃ ─ ⁹ 

3.26 

 

 ─ ⁹ 

3.27 

 

 ─ ⁹  

3.28 

ⱨ꜡fi  

JRECO⌐╟╢Γה ⱨ꜡fi Δ╩ ∆⁹ 

3.29 

ⱨ꜡fi  

┘ ─ ⌐ ⱨ♇ ⌂≥─Ɫ꜡◕fi╩ ↄ ╗ ≢№∫≡ ⱨ꜡fi

≢ ≤⌂∫≡™╢ ⁹ 

ⱨ꜡fi ≢│ ◒꜡꜡ⱨꜟ○꜡◌כⱲfi CFC ┘Ɫ▬♪꜡◒꜡꜡ⱨꜟ○꜡◌כⱲfi

HCFC ─℮∟ ─ ⌐╟╢○♂fi ─ ⌐ ∆╢ ⌐ ∆╢ ≢№

╢╙─ ┘⌐ ⌐ →╠╣√Ɫ▬♪꜡ⱨꜟ○꜡◌כⱲfi HFC ╩™℮⁹

JRA GL-14  

3.30 

ⱨ꜡fi  

Γ ⌐ ╢ⱨ꜡fi ─ ┘ ─ ─ ⌐ ∆╢ Δ─ ╩ ∆╢

25 6 12 39 ⌐╟╢ ─Γⱨ꜡fi ─ ─ ┘ ─

⌐ ∆╢ Δ─ ⁹ 6 ⌐ 2 4 1 ╟╡ ↕╣√⁹ 

3.31 

╗⇔ ⅝ⱣꜟⱩ 

ⱣꜟⱩ◖▪⅜ ↕╣√ⱣꜟⱩ 

3.32 

╗⇔ ⇔  

╗⇔ ⅝ⱣꜟⱩ┼─ⱱכ☻ ─ ╩ ⌐∆╢√╘ ♫♇♩╩ ╘≡╙ⱣꜟⱩ◖

▪╩ ⇔ →⌂™ ─ⱣꜟⱩ JRA GL-14  

 

4 ⅎ™ ⌐ ╦╢  

ⅎ™ ─ │ ⌐╟╢⁹4.1 4.2 ┘ 4.3│Γ ⱨ꜡fi

Δ≢ ╘╢ ⅜ ╠ ™ │ ⌐ ∟ ℮╙─≤∆╢⁹ ≤ ─

│ ⌐╟╢⁹ 

 ∆═≡─    ⱨ꜡fi  

 ─ ⱨ꜡fi  

4.1◦☻♥ⱶ ⅎ™  

◦☻♥ⱶ ⅎ™ │ 4.2 │4.3⌐ ∫≡ ℮ ⌐╟╢ ─ ≢
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№╡ a)h) │ ─ⱳ▬fi♩╩ ∆⁹ │ AΓ◦☻♥ⱶ ⅎ™ ─ Δ

⌐╟╢⁹ 

a) ─ ╣╛◦Ⱶ 

b) ⌂  

c) ─  

d)  

e) ╣─  

f) ─ ╣⌂≥  

g) ─  

h) ─  

i) ) │ ⌂ ╩ ∆⁹ 

i)  

j)  ⱨꜝfi☺ ⱨ꜠▪  

k) ⱨ▫fi ⱤⱠꜟ─  

l) ⱣꜟⱩ ⌂≥ ╩ ╗  

m) ◦כꜟ ♪ꜝ▬ꜘ ⱨ▫ꜟ♃ ꜟכ◦─ ╩ ╗  

n) ☻▬♇♅ ☺כ◕ ☿fi◘  

o) ♃כⱵ♫ꜟ 

p) ꜝ♇◐fi◓ 

q) ╡Ⱳꜟ♩ Ᵽfi♪⌂≥  

4.2 ⌐╟╢ ⅎ™  

─ a)k) ⅛╠ ⌐ ╣─ ╩ ∆╢⁹ 

≤ ─ ⅛╠ ⇔√ ┘ ╖ ≤ ⇔

─ ┘⌐ ╡ ⌂≥⅛╠ ⇔√ ─ ─

⌐ ⇔⌂™ ┘ ⅜ ↄ⅛⅛╢ ⌂≥ ─ ╩ ⇔ ◘▬◒ꜟⱤꜝⱷ

╩♃כ ⌐ ─ ⅎ™╩ ∆╢ ≢ ⅎ™⅜ ↕╣√ ⌐╟╡ ⅎ™

╩ ∆╢⁹1) 

1) ⌂ ⌐╟∫≡ ⅎ™ ⅜ ⌂ ⌐≈™≡│ ⱷכ◌⅛╠ ⅎ™ ╩

⌐ ∆╢√╘─ ─ ╩ ∆╢↓≤⅜ ╕⇔™⁹╕√ ▬fiⱣכ♃ ─

⅜ ⇔√ ≢ ╩ ℮⁹ 

a) ⅜ ⅞⌂™⅛⁹ 

b) ⅜ ⅞⌂™⅛⁹ 

c) ─ ה ⅜ ⅞⌂™⅛⁹ 

d) ⅜ ⅝ ⅞⌂™⅛⁹ 

e) │ ⅛⁹ 

f) ⅜ ⇔≡™⌂™⅛⁹ 

g) ╖≤ ⇔ ≤ ⅜ ≤ ⇔≡ ↕ↄ⌂™⅛⁹ 

h) ─ ⅜ ⌐ ⇔≡™⌂™⅛⁹ 

i) ⌐ Ɫfiⱴ⌐╟╢ ⅜ ⇔≡™⌂™⅛⁹ 

j)  ─◘▬♩◓ꜝ☻⅜ ∫≡™⌂™⅛⁹ 

k) ה Ⱳכ♃─ 2) 
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2) ⌐ │ ⅜ ≤⌂╢⁹ │ ┘ ╖─√

╘ ≢│ ≢⅝⌂™⁹ 

l) ∕─ ⱷכ◌─ ╘╢ ⅜№╢  

4.3 ⌐╟╢ ⅎ™  

│ ⅎ™ ╩ ∆╢√╘─Ⱨfiⱳ▬fi♩─ ≢№∫≡ ᵑ ⅎ™●☻

ᵒ ᵓ ᵔ♩꜠כ☻●☻ ─™∏╣⅛╩ ™ │ ⇔≡ ℮⁹

│ BΓ ⌐╟╢ ⅎ™ Δ⌐╟╢⁹ 

4.4 ◦☻♥ⱶ ⅎ™  

─ ⅎ™ ⌐ ℮ ⅎ™ ≢ ●☻⌐╟╢ ⅎ

™ ┘ ╩™℮⁹ ⅎ™ ┘ ─ │ CΓ

ⅎ™ ה Δ⌐╟╢⁹ 

⌐⅔™≡│ ╩ ⌐ ∆╢√╘ 1 ⇔

─⌂™↓≤╩ ∆╢⁹ 

╕√ ─ ⌐≈™│ JRA GL-14 A  A.1Γ Δ⌐ ∆╢╙─≤∆

╢⁹ 

 

5 ⅎ™ ⌐ ╦╢  

5.1 ⅎ™  

ⅎ™ ≤™℮⁹ │ ≢ ⌐ ∆ ≢ ∆╢⁹ 

a) ⅎ™ ה ≤™℮⁹ ─  

b) ◦☻♥ⱶ ⅎ™  

c) ה ─  

d) │ ╩ ╖ ╦∑√ ⌐╟╢ ⅎ™  

─ │ DΓ ─ Δ⌐╟╢⁹ 

5.2  

◦☻♥ⱶ ⅎ™ ╩ ℮⁹ ─ ⅎ™ │ D

⌐╟╢⁹ 

5.3  

◦☻♥ⱶ ⅎ™ ╩ ℮⁹ ─ ⅎ™ │ D⌐╟╢⁹ 

 

6 ⌐ ╦╢  

6.1 ─  

ⱨ꜡fi ⌐ ∂╢⁹ 

6.2 ─  

ה ⌐ ╦╢ ≢№∫≡ ╠ ⱨ꜡fi ╩ │ ∆╢ │ ⱨ

꜡fi ┘ ה ⌐ ≠ↄ ─ ⅜№╢⁹╕√

ה ⌐ ⇔≡ ─ ╩ ⇔∕─ ⌐ ╘╢⁹ 

6.3 ─  

a) │ ⱨ꜡fi ⌐ ≠ↄΓ ─ ─ Δ╩ ∆╢⁹№╦∑≡

JRA GL-14┘JRC GL-01⌐ ≠ↄ●▬♪ꜝ▬fi─ ─ ⌐ ╘╢⁹ 
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b) ─ ⌐ ≠ↄ ⌐ ™ ─ ⌂ ⌐

╘╢⁹ 

c) │ ─ ⌐ ∆╢ ╩♃כ♦ ╗⁹⁹ 

6.4 ─  

│ ≤ ה ⌐ ╦╢ ≤─ ⌐ ≠⅝ ∆╢↓≤╩

≤∆╢⁹ 

⌂⅔ ●☻ ≢ ↕╣≡™╢ ⌐│ ≤⌂╢ ─ ╩ ≤⇔

√ ⅎ™ ⅜ ↕╣≡™╢─≢ ⌐ ⇔≡│ ⅜ ⇔⌂™╟℮ │

⌐ ↑─⌂™ ⅜ ╕╣╢⁹ 

 

7 ⅎ™ ⌐ ╦╢  

ⅎ™⅜ ↕╣√ │ ∕─ ≢ ╩ ⇔ ⅎ™╩ ⌐ ™ ╘

╢ ⅜ ≢№╢⁹ ⅎ™╩ ╡≈≈ ⇔√ │ ⱨ꜡fi 86 ⱨ꜡fi

─ ─ ⌐ ∆╢ ⅜№╢⁹ 

⌐⅔™≡ ⇔ ╘⌂≥─ ⌂ ≢ ≢⅝╢ │ ╛⅛⌐ ⌐ ∆

╢⁹╕√ ⅎ™⅜ ↕╣√ ⌐⅔™≡ ∆╢ ⌐ ╩ ⇔≡│⌂╠

⌂™⁹ 

7.1 ⅎ™ ─  

─ ╩ ℮ ─ ⅎ™ │ ╖∞╡ ─ ⌂≥ ⌐

↕╣╢ ╩ ∆╢≤≤╙⌐ ≤ ╩ ∆╢√╘ ⱨ꜡fi ╩ ≤∆╢

─ ≤ ─ ⌐ ⇔√ ⅜ ⌂╦⌂↑╣┌⌂╠⌂™⁹

│ ⱨ꜡fi ⌐ ≠ↄ ╩ ⇔≡™╢↓≤╩ ≤⇔≡ ⅜ ╕⇔™⁹ 

a) ●☻ ⅜ ∆╢ A B │C─ ╣⅛╩

∆╢  

b) 1 │2 ─ ≢№∫≡ ⱨ꜡fi ╩ ≤∆╢

─ ה ⌐ ∆╢ ╩ 5 ∆╢ ╩ ∆╢ ≢№∫

≡ ⅛≈ ●☻ ─ 26  

c) ⌐╟╡ ≤⌂╢ ─ ≤ ─ ⌐⅔™≡ a)│ b)≤

≤ ╘╠╣√  

d) ●☻ ─ ≤⌂╢ ─ ה ⌐⅔™≡│

─  

3)R11R123R245fa─ ╩ Ⱳכ♃√⇔ ⌂≥ 

7.2 ─  

ⅎ™ ─ ⌐│ ─ ⌐ ∆╢⁹ 

a) D⌐ ™ ─ ╩ ∆╢⁹ ╩ ℮ ⌐│ ⌐

╩ ℮⁹ 

b) ⅎ™ ⌐ √∫≡│ ─ ─ ⅎ™⅜⌂™⅛ ∆╢⁹ 

c) │ ≤⇔≡ ─ ╩ ⇔√ ≢ ℮⁹ 

d) ─╕╕≢─ │ ⌂ ⌂≥ ⅎ™ꜞ☻◒⅜⌂™ ⌐ ∆╢⁹ 

e) ⌐ ⌐╟╡ ⱳfiⱪ♄►fi ┘ ╩ ℮⁹ 
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1 ⱨ꜠▪▪♄ⱪ♃ 

f) │ⱨ꜡fi ⌐ ∫≡ ─ ╩ ℮⁹ │ ╩

⌐ ∆╢≤≤╙⌐ ⌐ ╩ ⌐ ∆╢╟℮ ∆⁹ 

g) ─ │ FΓ ─ Δ⌐╟╢⁹ 

7.3 ─  

│ ⅎ™ ╩ ⌐ ⇔ ╩ ∆╢√╘ ─ ⌐ ∆╢⁹ 

╕√ ⌐ ⇔≡│ JRA GL-14  BΓ ⌐ ∆╢ Δ⌐ ∆╢↓≤⅜

╕⇔™⁹ 

a) ⅎ™─ │ E─ E.1Γ ⅎ™ ⱴ♇ⱪΔ╩ ⌐ ⌂ ╡ ∆╢⁹ 

b) ─ │ ⅎ™─ ╩ ═ ᵑ  ᵒ ─ 4) ⇔ↄ│ 

ᵓ╤℮ ↑ ┼─ ╩ ∆╢⁹ 

4) ⱨ꜠▪ ─ ─╟℮⌂ⱨ꜠▪▪♄ⱪ♃ ⌂≥╩ 

╤℮ ↑∆╢⁹ 

⌂⅔ ⱨ꜠▪♫♇♩│ⱷכ◌ ─ⱨ꜠▪♫♇♩╩

│JIS B 8607─ ⁹ 

c) ─╤℮ ↑│ ⌂ ≤ ╩ ⇔

╩ ∆╢⁹ │ HΓ╤℮ ↑─ Δ

⌐╟╢⁹ 

d) ⅛╠ⱱכ☻╩ ∆╢ ─ ╩ ⌐∆╢√╘

╗⇔ ⇔ ─ ⅜ ╕⇔™⁹ 

e) ∆═≡─ⱣꜟⱩ│ ─●☻◔♇♩╩ ⇔◐ꜗ♇ⱪ╩ ∑ ◐ꜗ♇ⱪ╩ ─♩ꜟ◒≢

╘ ↑╢⁹ 

f) ⱨ꜠▪ │ ⌂ ≤ ╩ ⇔ ⱨ꜠▪ ─ ♩ꜟ◒╩ ∆

╢⁹ │ IΓⱨ꜠▪ ─ Δ⌐╟╢⁹ 

g) ⱨꜝfi☺ ─ ╩ ∆╢⁹ 

ⱨꜝfi☺─◦כ♩ │ ≢ ⅜ ™↓≤╩ ∆╢⁹ ╘ ↑ │ ╘⅜ ™╟℮

─ ♩ꜟ◒╕≢ ─Ⱳꜟ♩╩ ⌐ ⌐ ╘ ↑╢⁹ 

h) ─ ⌐╟╢ ╩ ∆╢⁹ 

⌐ ┼─ ⌂ ╩ ←√╘ ─ ⌐ ∆╢⁹ ⌐

⌐ ⌂ ╩ ⅎ╢ │ ⌐ ≤∆╢⁹ │ JΓ ─

Δ ┘ KΓ ─ Δ─ ╩ ─↓≤⁹ 

i) ─ ┼↔╖ ─ ─ ╩ ℮⁹ 

j)  │ ⱷכ◌─ ⌐ ≠ↄ ⌐ ™ ⌂ ╩

⌐ ⇔ ∆╢⁹ 

7.4 ─  

│ ─ ⌐ ∆╢⁹ 

a) ╩ ℮ │ CΓ ⅎ™ ה Δ⌐╟╡◦☻♥

ⱶ ⅎ™ ●☻⌐╟╢ ⅎ™ ┘ ╩ ℮⁹ 

b)  

1  │ ─ ⅜ ╘╢ ⌐ ∫≡ ⱨ꜡fi ─ ╩

∆╢ ⅜ ╠ ™ │ ⌐ ∟ ℮⁹ 

2  ─ ╩ ⇔⌂™⁹ 
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3  ⌐ ∆╢ │ ⌐ ⅜⌂™↓≤╩ ∆╢⁹ 

─ ה ≤ ∂╙─  

 ♪ꜟכⱴ♬ⱱ☺כ◕ ה

JRC GL-02 CΓ ─♪ꜟכⱴ♬ⱱ☺כ◕ Δ─ ╩ ∆╢↓≤⁹ 

☺כꜗ♅ ה  

 ⱳfiⱪ ה

JRC GL-02 DΓ ⱳfiⱪ─ Δ ─ ╩ ∆╢↓≤⁹ 

ꜟכ◔☻ꜟ♃☺♦ ה  

JRC GL-02 EΓ♦☺♃ꜟ☻◔כꜟ─ Δ─ ╩ ∆╢↓≤⁹ 

4  │ ⌐╟╡ ⇔ ╩ ∆╢⁹ 

⌐ ⌐⌂╠⌂™↓≤╩ ∆╢⁹ 

─ │ GΓ ─ Δ⌐╟╢⁹ 

c) ─ │ ≡─◦☻♥ⱶ ⅎ™ ⌐ ℮⁹ 

d) ─ⱳכ♩ ⌂≥ ≡─◐ꜗ♇ⱪ╩ ∆╢⁹ 

e) ╣─⌂™↓≤╩ ∆╢⁹ 

f) ╩ ⌐ ∆╢≤≤╙⌐ ╩ ⌐ ∆╢⁹ 

7.5 ∕─ ─  

a) ●☻ │ ⌐ ∂≡ ─ ⌐≤╙⌂™

┘ ⌂≥ ⌐ ∫√ ⅝╩ ╦⌂↑╣┌⌂╠⌂™⁹ 

b) ─ ⌐ ╦╢ │ LΓ ה ─ ╣Δ─ ⌐╟╢⁹ 

 

8 ─  

8.1  

─ ™╩ ℮⁹ 

│ ⌂≥─ ⅜ⱱכⱶⱭכ☺⌐ ∆╢⌂≥─ ≢ ∆╢

♃כ♦ ╩ ⇔ ∆╢⁹ 

8.2 ◦☻♥ⱶ⌐╟╢  

┘ ─ ™ │ ◦☻♥ⱶ╩ ∆╢↓≤⅜ ╕╣╢⁹

◦☻♥ⱶ│ ⱨ꜡fi ≢ ∆╢ ─ ≤∆╢↓≤⅜ ≢№╢⁹ JRA 

GL-17  
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 ↓─ ─GWP │ 2023─ ⅎ™ ─ ה 20247 ╕≢⌐ ⌐ ∆╢↓≤⁹ 
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ⱪꜟ♄►fiꜞ☻♩ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

8.3  

─ │ ╩ ≤⇔≡ ♃כ♦ ─ ╩

⇔ ╣⌂ↄ ∆╢⁹ 

⌂⅔ 14 4 1 ─ │ ⱨ꜡fi ⌐ ≠™≡ ⱨ꜡fi─

┘ ─ ╩ ≠↑≡™╢⁹ 

a)   

b)  

1 ☻꜠☺כꜗ♅    

2    

─╖ ╩ ∆╢⁹  

3     ≢  

│ ╩ ∆╢⁹  

c) ╩ ∆╢ ─  

╩ ⇔√ ┘⌐ ⌐ⱨ꜡fi─ ─ ⅜⌂™ │ ∕─ ꜚ

↔─┼◙כ ≤ ╩⅔ ™∆╢⁹ 

1) ─ │ ─ ◌♃꜡◓

⌐╟╡ ∆╢⁹ 

≢ ≢⅝⌂™ │ ⌐╟╡ ⅛╠
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Γ⅔ ☿fi♃Δ⌂≥⌐ ™ ╦∑ ∆╢⁹ 

2) ≢─ ⅜ ─ │ ╩ ≤⇔≡ ─ ╩

─ ⌐ ≠™≡ ⌂ ╡ ∆╢⁹ 

W W1 W2 W3 W4 

W ─  

W1 ꜚ♬♇♩ ☻כ◔כꜛ◦│  

W2 │ │◖fi♦fi◦fi◓ꜚ♬♇♩ ─

 

W3 ─ ∞╘ ─2030  

W4 ꜝ▬fi  

 

fi◖▪◄ ה Ᵽכ◦꜠ ⅝⌂≥ ⌐≈™≡│ ⌐

╟╡ ∆╢⁹ 

─ ה ⅜ ─ │ ≤⇔≡™╢ ⱷכ◌

╙№╡╕∆⁹ ─ │ ⱷ⁹╢╟⌐◌כ 

◒Ᵽ♃fiכ◦꜠ ה ╩ ⇔≡™╢ ─ │ ♃כ♦─

⅛╠ ∆╢ ⅜№╢⁹ 

3) ꜝ▬fi─  

◘▬☼ ↕⅛╠ ⌂ ╩ ∆╢⁹ 

W4 G1Ĭǎ1G2Ĭǎ2G3Ĭǎ3הההה 

G ─ √╡  g/m ─  

ǎ : ◘▬☼↔≤─ ↕ 

─ √╡  g/m(40)  

─  

mm mm 
R22 R407C R410A R404A R32 

6.35 0.8 20 18.9 17.3 17.1 15.8 

9.52 0.8 55.6 52.6 48.2 47.6 44.0 

12.70 0.8 109.2 103.3 94.7 93.4 86.4 

15.88 1.0 170.7 161.5 148.1 146.1 135.1 

19.05 1.0 257.6 243.7 223.4 220.4 203.8 

19.05 1.2 245.7 232.4 213.0 210.2 194.4 

22.22 1.0 362.3 342.8 314.2 310.0 286.7 

22.22 1.2 348.2 329.3 301.9 297.9 275.5 

25.4 1.0 485.3 459.1 420.8 415.2 384.0 

25.4 1.3 460.8 435.8 399.5 394.2 364.5 

 ⱨ꜡fi ⱳ◔♇♩ⱴ♬ꜙ▪ꜟ  

 ↓─ │ ─ ⅜40─ ≢№╡,  ⌐╟∫≡ ⅜ ⌂╢─≢ ∆╢↓≤⁹ 

 

9 ⅎ™ ⌐ ╦╢  

─ ⅎ™ ⌐│ ⅎ™─ ⌐ ∫√ ┘ ⅎ™ ⌐ ⅎ

─ №╢™│ ─ ⌂ ⌐ ℮ ⅎ™ ─ ╩ ∆╢√╘─

ה ≤™℮⁹ ⅜ ╘╠╣╢⁹ 

9.1 ─  

9.2 c) ┘d)─ ─ │ ⱨ꜡fi ≤∆╢⁹ 
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⌂⅔ 9.2 a)┘ b)─ ─ │ ⅜ ↔≤⌐ ⌐

╘╢⁹ 

9.2─b)─3)⌐≈™≡│ ⱨ꜡fi ⅜ ℮↓≤⅜ ╕⇔™⁹ 

9.2  

─ ⌐⅔™≡│ ⅛╠ ⅝ ⇔ ╕≢─ ⅎ™ ⌐ ∆╢ ⅜

⅛∑⌂™↓≤╩ ⇔ │ a)d)─ 4 ╩ ⌐ ─ ה

─ ☻כ◔כꜛ◦ ⱦꜟ Ɽ♇◔כ☺◄▪◖fi Ⱳכ♃ ☻◒ꜞꜙ ♅ꜞ

fi◓ꜚ♬♇♩ ╩ ╕ⅎ√╙─≤∆╢⁹ 

a) ─ ה ⌐⅔↑╢  

1) ─  

2) ─  

3) ⌐ ╦╢  

b) ⅛╠ ⅝ ⇔ ╕≢─  

1) ─  

2) ─  

3) ─  

4) ⌐ ╦╢  

5) ⌐ ╦╢  

c) ⌐⅔↑╢  

1)  

2) ◦☻♥ⱶ ⅎ™  

3) ⌐╟╢  

4) ⌐╟╢  

d) ה ⌐⅔↑╢  

1)  

2)  

3)  

4) ─  

─ ─ │ EΓ E.2ⅎ™ ─ ⱴ♇ⱪΔ⅜ ⌐⌂╢⁹ 

9.3  

╩ ⌐ ⌐ ∆╢√╘ ⌐ ⇔√ ♅▼♇◒ꜞ☻♩─

╩ ∆╢⁹♅▼♇◒ꜞ☻♩─ ╩ MΓ ⅎ™ ♅▼♇◒ꜞ☻♩

Δ⌐ ∆⁹ 

⌐⅔™≡│ ↓╣ ╩ ≤⇔≡ ⌐ ∆╢⁹ 

M1 M4 ⅎ™ ♅▼♇◒ꜞ☻♩ ꜟⱦה☻כ◔כꜛ◦ Ɽ♇◔כ☺◄▪

◖fi  

M5 ה ♅▼♇◒  

M6, M7ⅎ™ ♅▼♇◒ꜞ☻♩ ♩♇♬ꜚ◓fiꜞ♅הꜙꜞ◒☻הⱲכ♃  

9.4 ─  

9.2c)┘d)⌐ ╦╢ │ ≤ ה ⌐ ╦╢ ≤─
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⌐ ≠⅝ ∆╢↓≤╩ ≤∆╢⁹ 

9.5 ⇔√●▬♪ꜝ▬fi 

─ ─₈ ─●▬♪ꜝ▬fi₉ ╩ ∆╢↓≤⁹ 
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A 

 

◦☻♥ⱶ ⅎ™ ─  

 

◦☻♥ⱶ ⅎ™ │ 4.2 ⌐╟╢ ⅎ™ ╛4.3 ⌐╟╢ ⅎ™

⌐ ∫≡ ℮ ⌐╟╢ ─ ≢№╡ ─ │ A.1⌐╟╢⁹ 

 

A.1 ◦☻♥ⱶ ⅎ™ ─ 1  

   

ᵑ ─ ╣╛⇔╖ 

 

 

⌐ ה ⅜ ╣╢ ─

╤℮ ↑ ⱨ꜠▪

 

  ה

╛fiⱤfi꜠♪ ה ◌Ᵽכ 

 

⌐ ה ─ ╣─

│ ⅜ ╣≡™╢  

 

ᵒ ⌐  

 

 

Ⱪכꜙ♅ꜞꜝⱧꜗ◐ ה ╡ 

⅜ ה ╣≡™╢

 

 

⅝═╢ⅎ ה ≢⌂™ ≢

╛ ⅜№╢  

ᵓ ⇔™  

 

 

⌐ ה ⅜ ╣╢

─╤℮ ↑ ⱨ꜠▪

 

⌐ ה ─ ╣─ │

╣⅜№╢  

╡╟⌐ ה ◖▬

ꜟ ⌐╟╢ №⅝⅜№╢

 

  

 

 

─⇔╖ 

 

─⇔╖ 
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A.1 ◦☻♥ⱶ ⅎ™ ─ 2  

   

ᵔ ─  

 

╩ ה  

─ ה ⅜╡╛ ╣ 

ⱥⱦ ה ◒ꜝ♇◒ ┼↓╖ ─

 

ᵕ ─

 

─ ה ⅜ ⇔≡

™⌂™⅛╩  

─ ה  

ᵖ ─  

 

─ ה  

─ ה ─  

╡╟fi▬ꜝ ה ™ 

─ ה  

ᵗ ─  

 

─ ה ─ ה  ⅜⌂™⅛  

⅜ ה ⇔≡™⌂™⅛  

 

  

 

◘▬♩◓ꜝ☻  
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B 

 

⌐╟╢ ⅎ™  
 

ⱨ꜡fi ⅎ™╩ ∆╢ ╙ ⌂ ≈─ ╩ B.1⌐ ∆⁹ 

 

B.1 ⌐╟╢ ⅎ™ 1  

 

  

      

ᵑ   

 

ⅎ™●☻ 

 

─ ה ─ ⌂

ⅎ™╩ ≢⅝╢⁹ 

╙≡™≈⌐ ה

╕⅛⌂ ⅎ™ │

≢№╢⁹ 

─ⱨ꜡fi⅜ ה ⌐

⇔≡™╢↓≤⁹ 

─ ה ⌂

⅜  

☻●─ ה ─

╩℮↑ ™⁹ 

▫♦Ɫfi ה ─ ⅎ™

 

5 g/ ╩  

ꜞ☻ⱨ□꜠fiꜞ⌐ ה

≢◒כ ╩ ∆╢⁹ 

1 ה /  

 

 

ᵒ  

 

 Ⱨfiⱳ▬fi♩─ ⅎ™╩

≢⅝╢⁹ 

 ≢─ ⌐╟

╡ ╛ ─

⌂─≢ ─

│≢⅝⌂™⁹ 

 ⅎ™ │

─ ─ ⌐

↕╣╢⁹ 

 JIS Z 2329₈ Ή

╣ ₉╩

∆╢⁹ 

 ∆╢ │ ╩

∆╢⁹ 

 10

╩ ⇔ ╣─

╩ ∆╢⁹ 

 ⅎ™  

 

120g/  

500g/  

 

ᵓ  

 

 ⌐ ⇔√

⅜ ≤ ⌐ ╩

∆╢↓≤⌐╟╡ ⅎ

™╩ ꜝfiⱪ≢ ∆

╢⁹ 

 ⌂  ꜟכ♠

 ○▬ꜟ☿Ɽ꜠כ♃

╩ ⇔≡™╢ │

╩ ∆╢─≢

○▬ꜟ☿Ɽ꜠כ♃─

≤ ─ │

╣ ≢⅝⌂™ ⅜

№╢⁹ 

 ─ ⅜

≤⌂╢⁹ 

 ⌐ ╩ ↕∑

╢─≢ ⅜

≤⌂╢↓≤⅜№╢⁹ 

 ╕≢ ─

╩ ∆╢⁹ 

  

20100g/ 

 

 

 



18 

JRC GL -01:2023 

 

 

Ⱬꜞ►ⱶ╩ ⅝⅛↑╢ 

B.1 ⌐╟╢ ⅎ™ 2  

      

ᵔ  

☻●☻כ꜠♩  

 

Ⱬꜞ►ⱶ

⌐╟╢ ⅎ™

 

☻♬ⱨ□  

 ⇔ↄⱷfi♥♫fi☻↕

╣╣┌╒≤╪≥─ ⅎ

™ ⌐ ⇔≡™╢⁹ 

 ⱨ꜡fi╩ ∆╢

⅜№╢⁹ 

☻●☻כ꜠♩  ─

⅜ ≢∆⁹ 

≥☻●☻כ꜠♩  ●

☻╩ ⇔ ⌐

⇔≡ ≢

∆╢⁹ 

─  

 

 

 

 

 

 

 

 

 

 

 

 

ᵑ Ⱬꜞ►ⱶ♦▫♥◒♃ 

ᵒ ⅝ ⱳfiⱪ 

ᵓ ☻ⱪ꜠כ●fi 

ᵔ ⱱכ☻ 

ᵕ  

↑  

 ⇔ↄⱷfi♥♫fi☻↕

╣╣┌╒≤╪≥─ ⅎ

™ ⌐ ⇔≡™╢⁹ 

 ⱨ꜡fi╩ ∆╢

⅜№╢⁹ 

 ⌐ ⇔≡™

╢⁹ 

 ╛ ─ ≢

≢⅝⌂™ ⌐ ∆

╢⁹  

 ╩ⱦ♬כꜟ

≢ ╩☻●☻כ꜠♩╖

╟╡ ⅝⅛↑

╢≤ ⅎ™ ╩

≢⅝╢⁹ 

☻●☻כ꜠♩⌐ 

╩ ↑╢↓≤⌐╟

╡ ⅎ™ ╩ ≈

↑╢↓≤⅜≢⅝╢⁹ 

 

 

B.1 ⅎ™●☻  

B.1.1  

☿fi◘ ☿fi◘ ☿fi◘ ─ ☿fi◘╩ ⇔≡ ●☻╩

∆╢↓≤≢ ─ ⅎ™─ ┘ ╩ ∆╢⁹ 

B.1.2  

┘∕╣⌐ ∆╢ ≢ ℮⁹ 

B.1.3  

☿fi◘╩ ⇔≡ ⅎ™⇔√ ╩ ∆╢√╘ ⅎ™ ╩ⱳ▬fi♩≢

⅜ ⁹ⱨ꜠▪ ╤℮ ↑ ⌐☿fi◘ ⇔ↄ│ ⱡ☼ꜟ╩ ≠↑ ∕─ ≢

─ ⅎ™⅜№╣┌ Ⱪ◙כ№╢™│ꜝfiⱪ─ ≢ ∆╢⁹ 

╛ ≤ ⌂╡ ╩ ⇔⌂™√╘ ⅜ ╣⌂™⁹ 

ⱷfi♥♫fi☻ ≢ ↕╣╢ ⅎ™ ≤⇔≡│ ⌐ ╣≡™╢⁹ 

B.1.4  

a) ╩ ∆╢√╘ ╛ ≢─ ─ ⌐│ ⌐ ⌐ ∆╢⁹

─ ⇔≡™╢ ╩ ∆╢ │ ╩ ⇔☿fi◘╛ ⱳfiⱪ╩

∆↓≤⅜№╢─≢ ⌐ ∆╢ ⅜№╢⁹ 

b) ─ ⌐╟∫≡ ⌐ ⅜№╢√╘ ╩ ⇔√ ≢

⌐ ∆╢ ╩ ∆╢⁹ 

c) ─ │ ●☻╛ ⌐ ⇔⌐ↄ™ ⅜№╢⅜ ⌐

─ ●☻⌐╙ ∆╢√╘ ⌐ ⅜ ≢№╢⁹ 

ᵓ 
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d) ─ ⅎ™⅜ ⅎ╠╣╢ ⌐│ ╛ ⅜ ⅝╢ ⅜№╢√╘

⌂≥ ─ ⌐╟╢ ⅜ ╕⇔™⁹ 

e) ☿fi◘│ ≢№╢√╘ ⌐ B.3─╟℮⌂ꜞⱨ□꜠fi☻ꜞכ◒⌐╟╢ ♅▼♇

◒≤☿fi◘ ╩ ∆╢⁹ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

B.1.5 ⌐ ╦╢  

a) ╛ ⌐ ⌂ ⅜ ∫≡™╢↓≤╩ ∆╢⁹ ⅜№╕╡⌐╙ ⌂™≤⅝

│ ⌐●☻ ╣ ⅜ ≢⅝⌂™⁹ ⅜ ≢ 340kPa(3.4bar─◕כ☺

⅜ ≢№╢⁹╕√ 15 ─ ≢│ ⅜ ⅜╡ ●☻ ⅜ ⌂↓≤⅜№╢⁹ 

b) ≢╙ ◘▬◒ꜟ ─ ●☻⅜ ⌂™ │ │ ≢⅝≡╙ │

⅜ ⌐ ↄ⌂╢√╘ ≢⅝⌂™⁹ 

c) ☿fi◘⅜ ╣≡™⌂™⅛ ⌐ ⅛╘√ ╩ ℮⁹☿fi◘ ™ ╖ ⌐ ╣⅜ 

№∫√ │ ™√ ⌂ ≢כ▪◄╛ ⇔≡ ↕∑≡⅛╠ ∆╢⁹☿fi◘─  

╩ ←√╘ ╩ ∫≡─ │ ⌐ ╦⌂™↓≤⁹ 

d) ╕∏ ≢ ╛ ◦☻♥ⱶ─●☻ ╣─ ╩♅▼♇◒∆╢⁹ ⌐●☻ ─☿fi◘

╩●☻ ╣─ ╦⇔™ ⌐ ≠↑ ↄ ⇔≡™ↄ⁹ 

e) ●☻ ╣ ╩ ⌐ ∆╢√╘ ╩ ≡≡ ╩ ℮↓≤⁹ ╣ ╩

⇔√ ⅛╠ ╡─ ╩ ∫≡ ╩ ℮⁹ 

f) ≡─▪◒☿☻ⱳכ♩≤◐ꜗ♇ⱪ─◦כꜟ╩ ∆╢⁹ 

g) ☿fi◘╩ ⅛╠ 5 mm ↕∏ 1 ⌐ 2.5 cm5 cm ─ ≢☿fi◘╩

↕∑╢⁹☿fi◘╩ ⌐ ≠↑ ╝∫ↄ╡ ╩ ℮≤ ⅜ ∆╢⁹ 

B.1 ☿fi◘─  B.2 ☿fi◘─  

B.3 ꜞⱨ□꜠fi☻ꜞכ◒⌐╟╢  
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B.6 ⅎ™ ─  (1) B.7 ⅎ™ ─  (2) 

B.4  (1) 

h) ╣⅜ ╦╣╢ ╩כ▪◄⌐ ⅝⅛↑≡ ─ ╩ ┌∆⁹ ⌐ ∂≡ ∂ ─

╩ ╡ ∆↓≤⁹ ╣⅜ ⅝™ ╩כ▪◄│ ⅝⅛↑╢↓≤≢ ⌂ ╩ ∆╢↓≤

⅜≢⅝╢⁹ 

i) ─ ─ ⌐│ ─ ╩ ⌐ ⇔≡ ⅎ™⅜№╢◄ꜞ▪╩ ∫

≡⅛╠ ─ ╩ ∆╢⁹ 

j)  ╩ →╢√╘ ─ ╣│ ⌐≤≥╘╢⁹ 

k) ╠⅛⌂ ⅎ™ ╛ ─ ⅎ™⅜ ⅎ╠╣╢ ⌐│ ╩כ▪◄ ⅝ ╖ ∕─

╩ ⅝╣™⌐⇔≡⅛╠ ⅎ™ ╩ ∆╢⁹ 

l) ─ ╩∆╢ │ ♪꜠fi ─ ─●☻╩ ∆╢≤╟™⁹ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

B.5  (2) 
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B.8 ⅎ™ ─  (3) B.9 ⅎ™ ─  (4) 

 

 

 

 

 

 

 

 

 

 

B.2 ⅎ™ ─  

 
    

 

  

 ⌐ ╣≡™╢ 

 ●☻⌐ ∆╢

⌐ ╣≡™╢ 

  

 ⌐ ╣≡™╢ 

 ⌐ ═

⅜ ™ 

 ⌐ ═

⅜ ™ 

 ⌐⅔↑╢ ─

⅜ ⅝™ 

 ☿fi◘ 

 ⌐ ⱨ♇

╩ ∆╢ 

 ●☻─ ╩ ↑⌐

ↄ™ 

 ●☻⌐ ∆╢ ╩

∫≡™╢ 

 ⌐ ═

⅜ ™ 

 ⌐ ═

⅜ ™ 

  

 ●☻─ ╩ ↑⌐

ↄ™ 

 ●☻⌐ ∆╢

⌐ ╣≡™╢ 

 ⌐ ═

⅜ ™ 

 ⌐ ═

⅜ ™ 

 

 ╛ ─ ╩ ↑╛∆™ 

 ●☻─ ╩ ↑╢ 

 ◦ꜞ◖fi●☻ ─●☻⌐╟╡☿fi◘⅜ ∆╢ 

 ☿fi◘ ⅜  

 ●☻≤─

⅜ ⇔™ 

 ☿fi◘ ⅜ ™ 

 ☿fi◘ ⅜  

 ●☻≤─

⅜ ⇔™ 

ה ◖꜡♫ ─╙─⅜ ⌐№╡ R32R141bR412A─ ⱨ꜡fi─ ⅎ™

⌐│ ⇔⌂™↓≤⁹ 

⌂ ה ≤⇔≡Ⱬꜞ►ⱶ ╩☻●☻כ꜠♩─ ⇔√ ⅜№╢⁹ 

 

B.2  

B.2.1  

┘ ⌐ ⇔ ─ ⅎ™⌐╟╢ ╩♅▼

♇◒∆╢↓≤≢ ⅎ™─ ┘ ╩ ∆╢⁹ 

B.2.2  

┘∕╣⌐ ∆╢ ⁹√∞⇔ │ 0.1MPa ≢№╢⁹ 

B.2.3  

│ ─ ⌐ ╠∏ ≢⅝╢⁹ ╩ ∑∏ ●☻ ≢ ⅜ ≢№

╢⁹ 

─ ─ │ ─ ⌐ ═ ╟╡ ─

⅜ ≢№╡ A 18g/y─ ╙ ⌐ ∆╢⁹ 

B.2.4  

a)  ⅎ™ ⅜ ⌂ ⅝ ↑≡∆←⌐│ ⅜ ⇔⌂™⁹╕√ ╩ ⅝ ⅞╢≤

⇔√ ⅜ ⅎ≡⇔╕℮⁹ 

b)  ─√╘ ┼│ ⇔⌂™⁹ 

c)  ≢│ ⅜ ↄ⌂╢√╘ ♃▬ⱪ╩ ∆╢⁹ 
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B.11 ⌐╟╢  (2) 

d)  ⅎ™ │ ≢№╣┌ ™ ╩ ∆╢⁹ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

B.3  

B.3.1  

⌐ ⱬכ☻─ ╩ ⇔≡◦☻♥ⱶ ╩ ↕∑≡⅔⅝

ⅎ™⅜ ∆╣┌ ≤ ⌐ ╙ ⅎ™∆╢√╘ ∕─ ╩UVꜝ ▬♩≢♅▼

♇◒∆╢↓≤≢ ⅎ™─ ┘ ╩ ∆╢⁹ 

B.3.2  

┘∕╣⌐ ∆╢ ⁹ 

B.3.3  

ⅎ™ ⌐ ⅜ ∆╢√╘ ™ ⅎ™ ─ ⅜ ≢№╢⁹ 

ⱬכ☻─ ⅜ POEPVEPAGAB ↔≤⌐ ↕╣≡™╢√

╘ ┼─ ⅜ ⌂™⁹ 

⌐ ∆╢ ─√╘ ╕≢№╠╝╢ ⌐ ≢№╢⁹ 

╣ │ UVꜝ ▬♩≢ ↕∑≡ ∆╢√╘ ⌐ ⅎ™╩ ⇔≡ ⅎ™

─ⱳ▬fi♩╩ ⅜ ≢№╢⁹ 

B.3.4  

a)  ⌐ ⇔≡│ ⱷכ◌─ ⅜ ≢№╢⁹ 

B.12 ⌐╟╢  (3) 

B.10 ⌐╟╢  (1) 
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B.16 ♬כ♪ꜟⱣꜟⱩ⌐╟╢ ─  

B.17. UVꜝ ▬♩  B.18  

B.14 ⌐╟╢  (1 

b)  ⅜ ∆╢ ⅜№╢√╘ ≢╙48 ⌐ ╩ ∆

╢⁹ 

c)  ─ ╙⇔ↄ│ ⌐ ∫≡ ⇔™ ╩ ∆╢⁹ 

d)  ─ ∏ ↕╣≡™╢ ╩ ⇔ ⱬכ☻≤⌂╢ ⅜ ∂ ╩

∆╢⁹ 

e)  │ ≢♫כꜞ◒∏ ╩ ∆╢⁹ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

B.13 ╡  

B.15 ⌐╟╢  (2 









































http://www.rrc-net.jp/


http://www.rrc-net.jp/

























































