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(F2=19| HFCs HiZ 2igh & 20304 MY ) (w2t=C0,eq)

- AR H 2(35_|:iu|
1990 1995 2000 2005 2010 2015 2020 2030 558
g4z 15.9 25.2 22.9 12.8 23.3 39.3 51.7 14.7 72%
0= 46.5 74.3 118.1 127.4 155.4 168.0 175.9 165.1 6%
F= 14.0 19.0 8.0 9.0 12.0 14.0 12.0 4.0 67%
FHL+C 1.0 0.5 2.8 5.1 7.7 1.1 11.9 8.5 29%
oA 4.4 1.7 6.7 12.9 16.9 17.5 12.7 5.1 60%
=290 0.0 0.1 0.4 0.5 0.9 1.0 0.8 0.4 50%
il =] 0.0 0.3 0.8 0.9 0.8 0.5 0.3 0.1 67%
AL 0.0 0.1 0.8 1.1 1.1 1.1 0.9 0.5 44%
AYA 0.0 0.2 0.6 1.0 1.3 1.5 1.4 1.1 21%
EN - OElEYo M2 271 20249 ZHEHMH H 1 M(BTR)
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= 20244 F-Gas T8 7182 O At TAN HIX| Q¥ ZHH AHES

F-gas AlSES 34| 20|11, T HOi REWS TiS5=lola = Z=s Y
[2024'F F-7}2 1178 718 ¢
Stufe1: 7% I 1  GWP = Global Warming Potential

When 1kg of refrigerant is
released, the adverse effect
when multiplied by the GWP
value is equal to releasing
1kg of CO..

Stufe 2: 37 %

Calculation
CO: equivalent = GWP x refrigerant volume (kg)

Stufe 3: 55%
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2018 2019 2020

*Z X : Kampmann, Amendment of the 2023/2024 F-gas Regulation
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82 ISO-IEC ZHEES 7E XIF F0l A zH5 2 H2i510 EN AE BEE AL
3784 EN IEC 60335= d&-SZHH[2| QHEHA|, STk, &|-HX| S MT 7IeU3
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[ EU dOj QHI|E EE ]

wsaae  © ENS/BAEZE
oFx * Refrigerating systems and heajc pumps —
Safety and environmental requirements

* IS0 5149 7|Hto| R EFEX|2HE - ST - UX|- 27| ZAS FAISIEU EF
(PED, ATEX)2t S8 23

« ENIEC 60335 Al2|= o Wt 54

7| M= . e ot HEH2-40(SZE | SHUE dT70), 2-240H38 4
._glﬂa * Household and similar electrical appliances 5916(')335;? uAOZILIHA 'T_ Hﬂﬁ 40(08 )I%_Q_l-Sg_I(EI-" T5t 7D, 22408

= — Safety requirements e RS =

4ol o ATEX XIR! (2014/34/EU) o S SECIAY Hoi ZEH0IM ARRSHE AH|Q| YE A AR HI|EE- MO
| ‘ 2X * Equipment for explosive atmospheres WESE 27
9
: or21717]  « PED X! (2014/68/EU) « i 3|20 U=ZT|, W, | HA|- A QI 77 IAY Wil A Al 1R&SE

— [=]
orH * Pressure Equipment Directive =5 3 oA F7t 2R
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https://ehpa.org/news-and-resources/news/how-to-handle-refrigerants-safely-new-project-to-launch-guidance/
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0|2 HFCs 241714 HiE oig 3

3.2%
I

Substitution of Ozone Depleting Substances

HFCs, PFCs, SFe, and NFs as a

Electronics Industry
Portion of All Emissions

Electrical Transmission and Distribution

HCFC-22 Production
B CO:z
Aluminum Production B CHa
B N20

W HFCs, PFCs, SFe and NFs

Magnesium Production and Processing
12 14 16 18 20

0 2 4 6 8 10
MMT CO: Eq.

(0|=2| ODS ix2E AEFE(2F) 2474 i oig R MY

2l 1990 1995 2000 2005 2010 2015 2020 2025 2030
HFC Hi =& 46.5 74.3 118.1 127.4 1554 168 1759 178.8 165.1
=7t 5 64534 6,7854 73276| 74348 70075 6,689.1 6,571.7| 59814 6,048.9
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0j20| HFCs ZE78

l’(‘ T C o= nimnimaiagens

= 0|2 HFC HIE20| 2214 3.19EC02eq0llA 20501 3.621E CO2eqMtX| Z7Hat HOZ HMIfe|H
20214 AIM ACTHES HX5I0] 2036 M| *11~'13E T [HH| 85% =5t 2= 28 48

[ DI=2] HFC TAIE AHIE Z=AHE ]

AIM Act Phasedown Schedule as % of US Baseline

Year % of Cap 120
2019* 90% ™y Baseline

% e 10% Reduction
2022**  90% 3 . i

é US Started I 40% Reduction
2024 60% ‘5 (o Lin2022

-8 I 70% Reduction
2029 30% i‘? 40 |
A

* Start date for developed countries I

** US start date > = ;
0 2010 2015 2020 2025 2030 2085 2040 2045 2850 2055

*ZX: https;/Awwiiarorg/IARNIAR/Govemment_and_Code/What is_the. AIM_Actaspx
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x x| o M o =X 28 ou | Ol HEY 7tekst 49 AIZE A FH HECcoe
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- HFC A4 QU 2] MZIF 27 - 518 HiES St HFC M4t I
A AH| HEIM ZhA AH
O A 2 b 2 og el s X N83S iz saol zg sthe Sl 2
. = e = a J — = = = oSHl= -o:-_ §|_
M= (AM rHst g’jﬂ% EEQ =o =bslks el i =3 e o= 2022 | x| n/a 107,951
Act) O i 1A INEES gt SlS oI5 c
« CkS AT 7|20l ME 7|8t - CHMSEEO| Hek2 23t MM
ey E{0f| CHSH Mot 47
2 A AN E o MY W AHXF EE20M F 5174
CHHEZ ZM |« QE IR SEOMC| Feh=T NSRS £ oo =Ml st Hah 1990 | Gy | 469,294 469,294
e &35 | 253 ©
~ ~ gz |+ HIOIE 8, HIN0H, o3 3
JRE g RO @Z 00 S A2 gy b= g SRS S FHOBIN 28 | e0ss | 18829
4 MEHY | 27RAHiEZA = X|§x of @F Iy =& A 24714 RS ' ’
TS o) HiE 2
LIRS s spmEoiMe] Wij % NE S | mrie spemzolsel woy 2 52
IR A = o7 -l - < INEEIES L e - ° 2006 = 1,291 249
NS 21 sy vy 2t R E | wmn s g4 ssy | " N
T 14 X|—| S
HFC % PFC |
A . BIX N CHHIZERZ AIRE N N e .
o o " LG S ey g | N E | UM Sest 2 sa
Hi= Mad= A|ASH QI AR KRAFS SHRY INE—ES £ HE S A" MBS S5 HFC 2002 HS K n/a n/a
ofsh xpupx| | DEr X ArE IS 2 X% 5 | G PRC ALSOl 2 B 24 S b
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O|= ZH2|EL|0t HGWP HFCs At2H|SH X4 0 e

= A2 IZL|0t CARB= HFCs Z=S #loll 43, X, dZ7], 010|223, 0= S =S EX0IM
SE=E0 ol HH2Z A5 Aol ALH = 8= Soll GWP ot S Al HI0IE
[MIE 718 F2 LHE 2]
1 534 98 SRHXIHE owe BHE 4
-22'A 138 7B 5oit2 = 0| 42| Wil S =&t MZ 2 A 2ofA A8 El= ME22 WS A 2H2 ewe<150 'HO{ AHE
-501}2 = O & 'WOH S Zeioh= 200 A1 F A Q2| 7|2 30' AKX 2| AL M Hre 24 278 2| 7 (2| A HM| 7H5 B# gwpS 1400 0|22 =
7|.A HH* II-xH E1(GHGp) 55% Z ='1']

SI=7LL, 30 HNK| 191 == CHH| 2
£ 0f [}2} 75004 M 2,200 AFO| 2] WP THE =

M2 A|ARIS HX|SH= H| A0 A HE AL XS
18 U HIFEHE)=Gwr<750 0| 2101 U0 E AL, XX Q1 71| 0 2|0 L}2t 92 ER7LCHE
ZH| U FHE H|S7|=2023H 18 12U HE| AR 2X|

-MZ2 0|0 EH|(F
o |22 B/ /A2 0|0 T, prac, PTHP, S.LH 2 0f| oA
o 7|E} 2= 0|0 H THH|=20254 18] 1Y HE{ AR 2X|

‘ « M22 7HH' 301 R ZHVRR) A2 H 2 2006' 17 12 FE| AL

2.0 3], THER N THALS 2TAR R T2 T2) 444

3. 715 HELEN SEglapial @ 7 ALsh T}

=X: European Commission. California Code of Regulations - Final Regulation Order

=4l
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O|= Zc|ZEL|Of X' H0] Z=Y

IC' T S HI TR AR A2 Y

« W HH| Y VRF MIXYAIE L AR S8 R-410 YIHS ALSEHOF 3. 2t IR 2018-
20194 HO|EIS 7|ZOR 54 Wil AFZTS AMGHT, 2025\, 202647HX| ER3H %S SZaH0} 3

AC ZH| H=HH2| ASE =H S VRF ZH| HIZHH|2| S E | d

S ol o - ol X EO"x 2_ I A
LHOR AF2 Q7 (259 19 1Y AJ8l)  LHOf A2 Q7 (26 17 1Y A &) ACX VRFHIZEHNIe|Hn A

- ACEHl AH=YUA= 259 1E * VRFZH A=Y= 26 1 * AC 2 VRF A=Y= '23d 73
125E A rR-410 OIS LYH 125 A rR-410 YOS LYFH 17t =271 718 EOME
A+EollOf e A-&olioF & A=Zdliof stof, o= ojd 7&
- 1813} 119\ A Lot FYUE - 1813} 119\ A ZELIOLO| FYUH 1U7A| |2 DM E AH[Zol{OF
doiF VgL Bz LHE6tY doiF V2= BdzlE =510 - HiNol= A o A
AZL AL 2H ZdF6t, 25 7 AL AL 2 230, '26'H 7 S E MIFAO] I et 0{0f 5ho,
1U7t2] O] 2AHS S=ol|oF & 1°'77le o] S S=dof g ASE AY dof Fof & ALE0]
- AHE Qe A HH E= VIE - AME U2 M dHl E= VIE tiet M= ASA 7t 2+
‘ gHo My Ao AY HojS gHo My Ao AY HOjS - B2EVI=E2 59 S 2ol Of ottH,
AEol= HACE S5 4+ U2, ArEol= AR S5 4+ U2, 24 Al CARBO|| Al =5l OF &
2 g5 3R o= Lok 271 g5 e o= otE

*=X: European Commission. California Code of Regulations - Final Regulation Order
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O|= Zc|ZEL|Of X' H0] Z=Y

'C T C = niesigasy

= 0|5 A2 ZLO0IF= "23HURE R-410A '40HE AtE5t= A/C, VRF ZH|"0f| LHH|E MU' H0] =HAE

AME2|F HiH(10~25%), ‘22 AR E 4SS THH| RE Yl &= 2| 518 7IE L=t (15%)10%)

CALIFORNIA REFRIGERANT LIFECYCLE
| BEST PRACTICES |

End-users and Technicians

R4 Program
carry out servicing, maintenance

su !IMAI T
& leak detection/repair
. USE & MAINTENANCE
Distributors & servicing
companies sell reclaimied ¢

refnggronf for reuse in ﬂ)e Technicians recover & collect
servicing of existing equipment refrigerant from equipment

Destruction facility:

Refrigerants not reclaimed to be

responsibly destroyed Servicing companies &
distributors collect used
refrigerant to be consolidated,
temporarily stored for transport
to reclaim or destruction facility

Reclamation facility: Used refrigerants
to be purified and labelled for resale

=X : https://ww2.arb.ca.gov/our-work/programs/california-significant-new-alternatives-policy-snap/r4-program
Destruction is a Better Option Than Refrigeration Recycling - Trakref® (https://retradeables.com/mission/)



https://ww2.arb.ca.gov/our-work/programs/california-significant-new-alternatives-policy-snap/r4-program
https://trakref.com/blog/destruction-better-than-refrigeration-recycling/
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Oj=2] tixEo 2 R JI=7]=

’/c' T C o= riznmxiaesy
* ANSI/ASHRAE 34-2022, Designation and Safety Classification of Refrigerants
* AHSRAE 15(4%8) ¥ 15.2(FH8)0M= ASHRAE 345 S5l Yo|E YiSTS HIZOR 518

4, &7-+284X7| EX] S 'dol= 'dof ALE ZH|ofl tiet 712 2 4 MIS

[ ASHRAE Standard 342| 'Hof QM & ] [ ASHRAE Standard 34 4o B3 ¥ oM 25]

higher » ASHRAE 34 — Designation and Safety Classification of Refrigerants
flammability = Refrigerants are categorized for toxicity

A3 B3
A2 B2

flammable %
Lower Toxicity

o
Higher Toxicity

lower

A2L B2L

flammability + Refrigerants are classified with respect to flammability
s
A 1 B 1 no flame ajn Flammable ’ =gr
propagation No but with “2

Higher G

Low Flammable Flammability

Flammability B

lower higher }
toxicity toxicity



https://www.ul.com/news/new-safety-requirements-low-gwp-refrigerants
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O]= CHAI'd0R 28 R =71

'C' T C o= iznsage

= A2L7 40 AFE MO 2t HASFE - 7[A| -H7| -2t S 20 ZHITE 49| 7|&-HHI|E
AHI0|EE 2|5t ICC ™ 2024 |-Code A2L Refrigerant Related Changes =2 7HH At

* R-464A, R-454B, R-454C, R-455A & GWP 750 0[5} 7|ES Tt&Eok= HGWP CHx|'HOj

** International Code Council

2N FE(2024 IFC) =2 1™ 2N HZ=IE(IBC) 2H
C 2|AId & AX[-20] 7|& Fet C Y= 2R UNE8EF Y
@ A2L 7|AHA 22H(608.18) @ Category 1A/ 1B He| &<
o ZX|7] 25% LFLOIA &t7] Xt5 2HE ¥ HaEE I[&E(3.9in/s) 22 H-2 © H-3 &
 2HI|H{EL =0| 15ft 0|4, &2t 20ft Of+f H2| U ADYS2 X[ A 58 MY 28] o
¥ 20| 7T B (R-32, R-1234yf 5) v ZESHAE 02| (Low BV 40H)

@ NFPA 70 Class | Div.2 7|8 E10d M8 09| &1L

AN Z=EHTE(IRC) I ZH|7|HIZE(IMC) I4H

C FTHE FH| dX|-T-BA| 7|& C Wil 23 H % OEL 7|& d[0|E
J @ UL/CSA 60335-2-40 915 0|2 @ HO§E LFL, OEL, RCL %] I3}
¥ ZHSIE: 34.51b (15.7 kg) @ A2L 'HOH: R-32 (LFL 14.4%, OEL 1,000 ppm)
@ HX|7|-2fd - HX|ZAM BEF |2 @ 27| B LX|7| s Al Pt
@ HE | HE2 2 5 kVA X1} M|} 25 AT} dhay @ | 915 UL 60335-2-40/-2-89 ==&

B2 A8 =4
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O]= CHAI'd0R 28 R =71

l’(‘ T S HI TR AR A2 Y

s UL BE2 FIZ 470 Al 212 o QTAS TS S0 7|271202, Wil 231 SH|=
IEC 60335 A[2iZ8 7402 31, 01 ’éil-HHIé 874 WeIBt UL 60335 Al2|X B8

" YHl FHEE HE UL E=0| H0lotH, STet - Hold -2fAid S0| #MH2 = 84

|'0I

[ULEZ 2 7|=9d Q9] [ UL 60335-2-4022 XzH

oS = = 1+
HHIREY N BHE FQ g UL 1995 Transition to @
July 31
. A2L-A3 FEH Y- AIE 7IE 2019 U o
_T'_IQ_ IPH I Existing products impacted by, but do not yet comply with 2 024
o-1--Oo o = = . = the new Electric Heat Back-up Protect t
o « UL60335-2-  « SHGH=: AL MA-LFL 7|HHAbH QHEA) th Ul Lgh (V) eutemnts ot 01195,
]/éll' é’l:lg 40 (4]1'- 2022~) _ Sth edition must be evaluated for compliance All products shall comply with UL
oporzy/5lE 8z = - iRl M-I ZHED | 2kl 97 e,
/o[=o= o - o 5 m”.i;‘S.ii.i'i:ﬂ:.i*:;'i'l"ff;?iiiil';i DECEMBER O toefther UL 1995 or UL 60355-2-40,
. 9E|/VRF S 22|32 ASHRAE 15 &3 &2 e Tescpenaesiguwri1 5% & U 1O " g e
= FEBRUARY 6 and 2024, coupled with Low GWP
2 9 refrigerant requirements expected in
SEPTEMBER 15 0 1 several states, all equipment within
2017 sl e st
15} St UL60335-2:40
AOI‘%* g xI‘Eﬁ'I %O ’ A3/A2L OI_E % g « Includes vequwe.menlsfolalv-mndnlwm rated JULY 15
) | _ 3 = = up to 15kV, partial units, and revised electric heat
dB-2A0I& - UL60335-2-  + R-200(A3:500R2)/300gENE) e 2015
J/é'/ éfg"’g 89 (2]1I_|') 6.' _g (flammable) refrigerants The Sth Edition covers l products
71/5/E &I _ — _
ooz SIEEE o SIALLSE|-JHEIEEO| Mt MISESHE 0] NOVEMBER 30 O
N —— o 2 ZMSIE 1 3|2 * Conss podtSiael e Currently, manufacturers may have UL 1995 Certified products
71 LHXAL L= UL 60335-2 A3(R-600a, R-290) S8tz 150 o/2] LS evaluated to UL 60335-2-40, UL 1995 will emain a valid
OO OO OO of + Does not Include requirements
24 (2024 ._) e et certification standard through January 1, 2024, when it will be

° AE-le ' DI-;OI A-II:I |é Q7 '— DO:|A| A2and A3 (flammable)
refrigerants.

effcivelyobsolted At tht time, U 1995 wilolorger b~ Empowering Trust™
used to certify new products.

11 3nd tha 111 Insn 30 bradamarks oF 1L 1IE 85000



https://www.ul.com/news/important-new-requirements-use-low-gwp-refrigerants
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S HI TR AR A2 Y

o]

Oj= AHRI Flammable Refrigerants Research Initiative , .

* {EGWP 'd0H(A2L, A3 3) &E=IE 2I510] 2T7|E 70| 25|, 5 HIO[E{ 7} —?'—-1.5-3}01
HE I1E0] 052 &&. 010 [EfEf 22 71Hde 2 ERE = BGWP Yo AZS 2foH LA -
- 8R71E 52 de-HO|HH|0|A {=S FTI6ty] S& H|0IE 2t dtelX 2 S Ofel

& o J|E(UL, ASHRAE 8) ¥ 3E ™S X|&5t= OILIMEIE

| #2 B2HE =2 ]
R S B e e
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1)
K43 ) 7[5t A XGWP Wi R&D 2EM & - 7| QMY B DOE(EERE, OSTI) (2011~2013)
Xl o =
- LI AR 22 A - H]R 3 R OaF 24 NREL. ORNL (2020)
HPDM B2 B15} — HGWP Wij AI220[A 7]s X7} ORNL (2018)
LDy A o1
NGWP Yioj gty | AS - R-454C, R-455A S CHAS ORNL (2023~2024)
O|AEEFHXT I - R-600a 7 |Et I1e& AA ORNL + Whirlpool (2022~2025)
AJAE! T Sl ALE XNGWP S|EmI 11X Jjdt — T 20} J|HF 420 A|AH ORNL + Emerson (2023)
| CO,/D2M O|SRT A|AH — M2 15 Wit} Purdue Univ. (2023)
¥ ) _ A0 =2 2K MM T - A2L HOHS KHIS TAIZ) M ORNL (2022-2025)
L& 21X L QKA B
Wil =5 AS AY - AAE RS/ = 125 ORNL, AHRTI (2019, 2023)
\ b7 o 7|8 S 7| 7 - HIIS AO|I2E AMAM GE Global Research (2010~2013)

02 X8 71 70

BENEFIT 22-23 £ utH 44 - 32Z7|, o|EEE 5 NCSU, Maryland Univ. & (2023)
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(HFC Hi=% 0] )
HFCs emissions
[kt COz eq]
60,000
50,000
40,000
2.F Product uses as substitutes
30,000 for ODS
2.E Electronics industry
20,000
2.C Metal industry
10,000
2.B Chemical industry
2228382328332 8ss88E55s5555¢5 5 8
[Fiscal year]
(Y=2| ODS HHIZE AMESFE(2F) 247IA HHE 2zt & MY ) (UW2HECO,.eq)
A 1990 1995 2000 2005 2010 2013 2015 2020 2030
HFCs Hi=2 15.9 25.2 22.9 12.8 23.3 32.1 39.3 51.7 14.7
=7 B 12754 1,379.5| 1,3789| 1,382.0| 1,303.9| 1,408.2| 1.321.6| 1,150.1 813.0




24

OEIE-O_I H FCS 7=I-§ Io-li_Hl -$_II—I la—1<§bl- ’(T BT UTRA-A D &

o | = H D = = = =] =
(YE2| ODS LIS E ABRE(2F) &= J2 £XI odgt)
A& N =g =™K
ZFAX{AH O X xH Ol N N N SEIPAEL L
DT o™ X o™= X ZHE K] £ O S SH At Zi2kst Ao N S | (H|H&A, HHOLE GOpe
N =X 25 o= oS3 Ol &FEf hEfSh 49 é:li =H (llz_(')__' ;5 130)
« 243} B0l B2[MQl AR
« 7t ST XIE M= 20f0l||  Bl/7E Exam S Aot #t2|of 2ot HEo MOE
M H|Z2tEA 3 X GwWP 71 g AMd = | Oep 7k 3 EH] HIZ=YH[0f| 2015 MET] | 306 | 89 | 146
ME =L RIAI X1 7|EL A HlE223 A S X GWP
HE ==
VUES
- AR WA 9 oo & =/l
S s HxZ - « BH| AMBRZL BAN B F= MOE
H Al = EA TEA = AlSH = o [S) B
A8 & BEEAL S pw o mn N E | ax znzasEs ey 2010 ven NEOB3 28
(HFCs, » N
- 7|1&E « 2022 H Moz sl =
. g| ALOIS LHXF Ol g/’ s P Aotz
PFnc\ls'FasSFa (1>1L1||g1|5’7I )’\‘tlﬂjlcéb'o? 5 2L Al x| NS SO SRS IR L1 0 | MOE | ) a5 | 69
N O 7| H S | mRoM ol Hy Mo F7| METI | ™ - -
A= ST olA! X1 7|} S0to| XX B8
_ 7|2 . 7FRIE MRHE RjEe oy
. JJ.:”7|E| Al_oqu_g_ LH X} I;ltl I:I/ [LN Cio — = O
| = S oo HxZ N 2t H|7| 2l 7PE8 ofojziel & MOE
71 XIH = = [==] AlSH = = oo I___.__'_
: ())L"?_'ll- I;I_)\o-'-ll%_'— 'I = 7|% 7HI=£ Io S 71% %EOI'_T'_ %IDHE il‘_'c’:,l'E._l 2021 METI O 062 113
S AT= ST OIAl M| T 7|E} HFC 313282 S7HAIY
/7|1% B X3 « AR RfH S Z2l0f 7|
e AFSHO HFXH O I=l/ LN [} (M= =" oo =
SIS JHEEA 0NN o e T Ny s | o s SNE So maEel 1998 MOE 021 088 12
- QIAI XL 7|EL =X 27




25

(o) = CIAES Ol .
EIE-O_I 2050 EI_I.iEEﬁ-I E*o-l = TI &I- H FCS JI:I-EI HOI.OLI. IC TC ez
= 20214 213 A AALA G2 T Z2jl2 F0ke| 2050 EtASES et ek S|t & SHot

7122 W Ol3, SAMUINEH| B3 S, HFCs 4154 (Y S8 ZQIER Waths 158

-=E2lE o/8AM W80 Wl nrcs YLk - AH[O] THAY T
- 7|ZE] HHEA O/ (2036E7X 8583 ZF)

A8 ME MEO ME Mewp dOfZ=o| Mt

- Mewp dOf A T, XA S0 FH|O| Hg = Lot
- JOUfE AESfA] FE MLYFSEI/E HE

QP EEE HHE J[E Z[7/ofA XN cwp =9/ FE

dojof et

ME M= Al =22 45 | - H4gA0 2T mresl HIE AME ?IS AFH A5 A0 M2 oA T
-AY FEE 58 MEol miatdel 29
-2 A HE Y9HE flet /X - 298 (7171 HERe] HE A0 TE)
ME ME Al =22 85 | - FEF YHIE AF 7/=9 &
- 84 BL/E[E AAHO Hg FZ/
- L8 FEZ)Z], £87[7] A Lt A= 259l 22
-2 U HiE Y9HE f RA-2F (W7 B[O =Tt 3l 9fF|)
- 47| o O - D Al 2HF oOfZ - 2T
ME H2| Al &s2l = | - 78 G[AF0/E ZA9 B|7] dof 2]+ Lo Z's}

- B gAIS| LfEF B Aol B2 - 25 Zief
-RaMSE &8 57| b El Z3f b




26
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= UE2 4571 71X ME2UA|, 357 F-gas A4, 587l F-gas H|7|A|HS 2H6l¢ 204 7|&
HZE Ok AMEO| EAH| HIE 3|4:510] 41% 3|2 =M, "30U7IK| 75% 2 Asl6l= S5 MF

[222 AH ZA4H S0y 2|8, 28 01 ]

t mmmm Amount of recovered refrigerant Target under =
: 100
msmm Amount of emitted refrigetant Global Warming
10,000 G6lintermeasure Plan
m— RECOVETY Fate
80%
8,000 .
6,000 Siian 2%
75%
4,000 L
2,000 20%
0 0%
LT EFFESFEOTIIIPPD PP S vear
DA DR AR AR AR AR ADD AR AR ADADADAD

ZX : Ministry of the Enviroment in Japan, 2022.02.27. <https://www.env.go.jp/press/press 00983.html>
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= 2024 =7} QHIEC|ON =2 A4S YA I X0 HE F=EAH 5 B0t HiEA I+ BE, A
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Table 4-64 Type of HFC and emission factors during operation. by type of commercial refrigeration

Share in the _
A
Type of commercial refrigeration Type of HFC A'“““"‘E.“f Emission factor "‘H‘F“éb“" e Al’% oA HiEA~ HE
operated = E X —
— | o 7h | QY S 717 S0t W) ST} TR U
i Centrifugal refrigerati HFC-134a. 300 - 2.300 . . R =
Eﬁ;ms e cleeratng RAOIA. ctc ke % 3-3% 0.02% 2 HE2XZAE Sofl HiEA+- 83
Screw refrigerating Sam bov Same as 12% 8.0% 0.04% _ o
| machine casaOe | above : ‘ ‘ (260,0007H H:=0i| CHslf 20074 ~ 2009\ A} 4=31)
Midsize | Separately-installed RA04A, R- 20-41kg 16% 8.9% %
gerators | refrigeration showcases 410A, etc =04 ut f =
Refrigeration units R-404A. efc 2-30kg 17% 8.0% 2% ° 201 5 4' EEIIQHHE x." EE éHI Ar%x}oiljil Alng S
Cosmogit uonee | e | W% | e | o 0l 20| T3 ZAL 2 71 O 20
gmg :"‘“5 for EST% R S"g‘e as % 0.8% 0.4%
gerators _efc above o = =
— T LERE N R O YIHHEIAIAERaMS)S Sai S HIOIE 242
’ 134a. ete above e e =
Commercial L n L [=] == o
air .1 Packaged air conditioness | R-410A. 3k 350 > 0% 0% @ Hoj2|AARI(RaMS) CIO|E{2F HOHS| SR SE S
conditioning | for buildings R-407C, etc . -
devices A
Packaged air conditioners | R410A R32. | 5 o0 0, Lo o, 719to =2 2016 0| HISA|I Aé'@
for stores etc TREE ° e °
Packaged air conditi RA410A R s R
forcﬁlg.]:j(tii;: condifioness 407C, etc :lf;c{is 45% 1.8% 3%
GHPs f&%";} Same a5 5% 27% 2%
) Chilling units for air R-410A et Same as % 0.8% 0.4%
2 conditioners above
HFC 1342 K S S S
Otter’ 108 atc wove | sbove | move | 2%

Reference: Committee for Greenhouse Gas Emissions Estimation Methods in FY2023 o .
*Z X : National Greenhouse Gas Inventory Document of JAPAN (2024)

Note: 1) Refrigeration unit for vehicles, refrigeration unit for vessels, other transport refrigeration units
2) Ice makers, water coolers. dehumidifiers. commercial refrigerators
3) Documents of the 2 Refvigerant Policy Working Group, Group for Prevention of Global Warming, Chemical
and Bie Sub-Group, Industrial Structure Cormcil, Ministry of Economy Irade and Industry (July 26, 2010), and
data provided by METL




2= Lixdoy 28 R 7I=7]=

[22

= EFRIR)HS /3E

+ JISB 8601 Al2[=
* Refrigerating systems and heat pumps —
Safety and environmental requirements

WS A|AE
OO

L

py me.  * JISBE6I
B ';l"','; « Designation and safety classification of ref
e = rigerants
T
o 7'1=|’ S o NYUTIAHOHH /DY 2=

28

P HEITRAIRE 2

ICT

St JIS(RESYUHA) SH2Z Wil A|ARIS| 42t 221 EH=t
8601(1SO 5149) ¥ JIS B 8619(ISO 817)2 HS-3= HH|2| HA|, HX]|, ‘4
=

o
o, ' IATIARHCNE 3 TOY2RH 1} HSE 0 &

I EFRAAIS

dof QHHY|E BEE ]

z2 g

+ 1SO 5149 S

ISO 51491t Y =
EA|-2X]-2H-T7| HA2| 2 QA
=9 Z=-H7(|2FH 7|=1at AA|

ISO 817 Li8 H&E
0| SFStEE- S E(A/B, 1-3) 2F

+ ASHRAE 342t S

OIsHY Ol 213, BX- 814 2| Al ORIz oj2s}
=8 R, HY 37|, YofalAleR S2H 2

« JSEHEZEF R
=




29

IC' T C o= mimimrage sy

U XpIDy 717] =

=

I X0l tmuor,

CH&|o

GWP HFC Y=

HE dS- 471710 ABE 2 &

I A
o

H
(=]

C HROA

C AfH 712

=)
o

| 2701A S @I+ 2

BEH|H

F

=1
—

(JRECO, Japan Refrigerant and Environment Conservation Organization)

F

L=l

S T¥ok= At

RiQ10H7|7 |

==
S

N

t

Ei=

— L Al20]

(Ministry of the Environment, MOE)

74
(sX=

C EXg

T/t EXE A

b

1/3 0|5

24

4

=
[

7tEl &% 20% OJLH ArIAY}

o1 15

ICH 1/27HK]

N

712, KA, ZHRIMRIA S

|7
iy

[m}

(=

=
=

STV 2, 71z ot




30
=2 tMIS0 Vs R d0 MEE 7= /T S

IC' T C o= iznsage

= x40l M-S ¢lgt AH| & Al 7|8 ADIE 22| 7|& ME HH| A

| -

s WD) S WXIS U3t IoT U Al 7| 7S OIS BLEIYS BES 58X Ba7lE WY By

HFCs Cixl|7|= 7Y St

C HFCs LA @4 7|= C Wi &5 WX A 7=
@ ChAdol ME dH| 7|, CES'A0 4|, Al 7|24 ¥ HSSIEH| 7ISAl i &5 zlAsfol/| et SEEX
52 271 2 901 A PIRIOHE 2291 SO IS

e HFO-1234yf, 2 HFO-1234269} 2 {EGWP SIHE 247|%

_ AFREL A QI 2 A= =D R AY| EETX - g F=H Z70 SVIE MES, T2 U, 718 TO|QE,
CH|HoH Or - ol o OTI=lL A =~ OTI} KON SFISE MAl 7|2
Mg ¢ LIEBONE OPIEOI Y58 RXISHE CO, i X8 Ly I ST AR, sEtles Y VIS
= - XA CO, AlAEIS 28510 Ol|LX| S 2410t 42t 852 xzix] | 4, 2, YF7| T, A2 Sot 22 2 IPHSE
SA7hM '-;ig LR 17E SOt FAIGH HIFHERI AAR H5E AlEoh=
o - - =
CHSE0H - 024 dOH(HFO, CO,, NH; &)t 28t 7hs8t At =
MH| — L0 4 A| AH| WA E|AS} « XQIE EF, AIAF IO, S AE, B0 Z221E H|o
MH|7|2 S FEQAE 0= MH|I|g7 =¥
apjr © UBASAN7IES Soif Wil &8 222 HNasH, o] E7I$E * SAE J2727-2023 0|54 00171 AIAE 0|54 00174 Ao
y = AH|Z Z=0|= A= X|0] AAEIO| EfXHE AH| W0 BiE = (Society of Automotive Engineers,
: ‘ 0= A SRS E2])
CUlsME S C UMY s
A @ {EGWP HIH(HFO, CO,, NH, £)2 &23t 1§28, H&X @ loT, 2L 7|BHH0]E 24, OiERAR2] AI¥I2E
, Z Al o sy =
AH| AAIQE Al 7|EE ADIE 22| 7|4 M2 M| A7 1z, AR ELEY S ARHRAHE] S54 5
eime e ANVIE- SRS




31

HOH 27| 22| et S 2 2 (The Global Cooling Pledge)
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[Life—cycle stages of refrigerant gases]
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Import of
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cooling devices
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ZX : UNEP(2023), Global Cooling Watch 2023
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[Global pathway and key steps to achieve near-zero GHG emissions from cooling, 2022-2050]
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ZX : UNEP(2023), Global Cooling Watch 2023
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