ARSI - i BRZZRR BN D AR RE - B L - P FIRIS K VR etk U 2 7 FHb

% 380 R AEDRF - RIZOHFE

2021 F£EWGII D #EH

ANSFEMTEN BARMRZER P RIS EZ B
202246 7 1 H



BR

L R = S > 2
1.1 AT DT & AR EEIT DU N T ettt ettt 2
1.2 BT D EPNIMEIEL, IR, BT e 3

2. BERSMREL BEOBIMIE ... . 4
2.1 BIEEDFAREMI AR DHEUE, FRE DT ..ottt 4
2.2 IR X ORERR DR EMEITAR DB, BRI oo 5
2.3 IR ZEEE IR OPEREREAIZAR D BIH], B OB oo 13
2.4 RS BN AT T D AR ETEE oot 17

3. AN BRI AR . ... 18
ST TR IDTIIE] oottt ettt e e e ee e ee e eee e ees s s eees e eeneeeenaeees 18
8.2 ZRIEIDIEIIE] oottt en e 26
3.8 HFIEIIDEHIT oot ettt ettt n e nen e 28

4, R RO BT . ... . 34
4.1 HFC IR I D BRETIRII oottt 34
4.2 TRAARTIEZ ELY 2R C I oottt 40



1. [XC®HIC

L1 REFROPELAREEICDONT

ANERAERENEN B AR RS20 E T 2 REFEDO B, NEDO FH¥E Hoxib - [KREH R %
BERR T & DRI « R ZE AT M O FIEOBI3E | ORURZMEIRIIC & 0 £ &, ERIMTE
542 &4, WHIRIBBED FARRE, PEREFEMN X OV 2 L i ze gtk gs o ek, U A7 5F
MBI L, ERSBME, EFMEEICRETREANFORELITI ZLI2hHD.

2018 A, AL BESOHIC WG A RIS, Ai#F IC L2 EARHAE U THEREZEHL TN Z L
L0, BB L LC, WL, WERZETRESEC B 2 EWNA O BH], R ORE, NAIZOWTOH
RHEEIT- 7.

2019 VL, O OFRHENN AR T 5720, LRl EEHERIE L HFE~0e 7V v 75k
BEATH LT, BN, KEOBEERI~DFERIC L v, EEE, B o Eo#m >N TOREEZFE
i L 7=,

2020 ALY, X HICHIBEO L EMEIZE DL 2 B SEEOEROHYE, Frn Bl O R RE T > 5 A
T, AT APERERHI BT E UK A~ DB T & A FE i LTz,

2021 RN, TERFAEOMKGEE LT, BhEEAREERL, BT VAR T LEE, T %R
WU CIEBRIEZITVY, BIMEELEMm L. FHZ, ThETICHDIITLTW Ao =hEICEIT S
BN R 2 Fr - 12 FEE L TV 5.

AEFIL, RHREEICET oMAEZ S S WGIT (B - #lkOFd) @ 2021 FEMRRDE L
AR LIZbDTHD.

Tablel.1-1 List of WG III members

KA il
Ever B HRR RET ALV —Ry NU—7 2 1 HER
Al B HAMEZEEH T IS0 ENsRaE4A
‘ EH AR Eiﬁ@?ﬁi&ﬁ&%%ﬁﬁ%ﬁ
RN — EEIEE AEREMEE TENEE
R ] AAmRZE Y EREEZERZEER
A —uk e AR e m T AR 2SR R
ey A8 HARMEZE Y= B RE
R I SRS H$@@§%$€F§%%ﬁ§
[ A AR 22 i 7
oY S TIN H AR 22 i 7

X 20215 HE T

AMEEICBE SN TODEROEFHMEICOVWTIIAEZH L TWETR, FEBIUYEEIT
FABEBNABEEDEREZANTIT I —UIOITEHIZHONT, [MLOEEZAI LOTIEIH Y FHA.
AWEEOFHICERNL THAHZICAELEZREICSDE, EEBLOYZSL L CHEEZAVIR
FTOTHTAIIZZ0.



1.2 BE9 SEAERE], R, FE

I, R TRZE TR B D [E RS, BARKRUCKE, KN, TEOBS, Bz £ LD T Table

1.2-1 ([Z/R7.

Table 1.2-1 Regulations and standards related with refrigerant and refrigeration air-conditioning products
[E3S BAX *E R FE
DE™ | %8 S Hs: i
JOSERE e fyd— s RBELCARHELE | loan Air Act, sNap | EUropean Climate Law
(FVUBRE. SBREIREH L T EGREE AIM F-gas Regulation
REEEREL) | ™ PRI AT =z ki LS MAC Directive
WIEDEKRRFE  |ISO 17584 Refprop
AEDOLRLME IS0 817 BEARRERE ASHRAE 34 EN 378 GB/T 7778
AEEHLMERY [ISO 5149-1234 BEARERE Cfljagé\a:;—z 4342089 |EN 378 GB 4706.32
HBOREM  [IEC 60335-224344089  |JIS C 9335-2-24344089 | 4o oA EN 60335-2-24,344089  |GB/T 9237
ARERERD HIRE Erp Directive
HraLg— |00 %200 BEMEINE EPBD GB 21455
AEZEAMESD  [1SO 16358-1,23 JIS C 9612 EN 14511
taEsER A [1SO 5151 JIS B 8615-123 ::21 2:2‘”3”: f;%m EN 14825
MERESEEASE IS0 15042 JIS B 8616 andar (BAM Test Guidline)

PHERHIALORBRE~OXSN G, A U fatri, BBREE LD 7D O FE BRSO Hillk T ok
ZHUCHEYY, WIS EVEICBE T A I, B R OWRTRZERR o A 7 200
FRED LN TWS., £/, BREREICGES

VALY R AN QAR
BEDZEAVEITAR ARG OUN T, BT 7o FEUEHIEI O
72RO FZALIZE L TE, A=A X —HHIC L 2L BET20ERNH 5.
D, FUEL 72 5 TRZE TR O MERERER VA RERM T IE OB O E L D ST 5.
LOBEOEELRLDOEY A RT v 7 LTV,

DD



2. ERSNEE, REOEIRHAE

2.1 AEOEKXRFEHICELIFE FEOHMA
1) ISO 17584
WL ORI AW O BWPEIZ B3 5 [ERS R & L TIE, 1SO 17584:2005 “Refrigerant Properties™ 73
%, iU, 2005 FICFITSNE LITH Y, b GmiIT R12,R22, R32,R123,R125,R134a, R143a,
R152a, R717 (ammonia), and R744 (carbon dioxide) and the refrigerant blends R404A, R407C, R410A, and R507
Tholeh, THZUE LIS 2 lRFEITICHIT TZRE 280 bz,
%2 IO EREEFSIRZ (DIS : Draft International Standard) O#Z3, 2021 43 A 31 H~6 A 23 HD
Wl CiThi, KBINTWD. ZO®%ERFIT DIS F#RECTHINZERZ KM U7 & EBR KSR
(FDIS : Final Draft International Standard) O ZEA#F CTIERIZIHITIN DA, 4 BEIO DIS HFHEITHB W T
HINRZRMEEERIZ o 7c 7o, Tk LOBIEZITo729 X THRITSND TELR->TND.
B2 CTOEREREFIILLTOEY THD.
— HLWBEEOBENN : R290, R600a, R1233zd(E) ¥, R1336mzz(Z) ¥, R1234yf ¥, R1234ze(E)
— TUE=TICONWTOT — X EH
ASRIOEEIZBWT, BANDL LEBEOFEMENRFICSIL T Y, #Hi-2mt (R1233zd4(E),
R1336mzz(Z), R1234yf,) OIRFEH XISV TIE, NEDO Y uB Y =7 FORENRERH I TV,

2) REFPROP

KIEPEHH54 D NIST (National Institute of Standards and Technology) 23%1T L T\ %, WA & eiitikd
WEEHR 7 1 77 4 REFPROP Y O fcHT T, 2018 4E(C Y U —RA &7 version 10.0 THDH. IxiTOIK
GWP M D, LIS D RIK AT ARG gk, —MEEZEINITIZ W B AL DR 2 3 7, 147 ORITRIK,
5 OOEEIMIRAE (2257 &) KO K 20 O 2 B TRIRAMICKHE L TR Y, FH EoFEREE L
LT, BELSHWLATNS.

SEITE BTN TEY, EFLo ISO 17584 OUGEIZEHH S ivlz R1336mzz(2) DIREEHF2 Y, 37T
(2 version 10.0 [ZUXFE I LTV S, R1234yf, R1234ze(E) 22>\ Tik, M7 < AR S5 version

(10.1) IZEKSINDTETH D.

3) JARef

H ARG TRZETH RN FAT L TV DB OBWMESR S ) — X JARef TIE, 2021 4 6 HIZ "JARef vol.5
HFOs & HCFOs” Y73 4T X7z IR GWP A5 8 #7'E (R1123, R1224yd(Z), R1233zd(E), R1234yf, R1234z¢(E),
R1234ze(Z), R1243zf, R1336mzz(Z)) (2R 2B E 2 M L, SHEOREHERL X OFEHT—%
DO EZDY 77 L A% L T 5. REFPROP & & HIZHWD Z L2k v iiiEmiticB+ 5
FORNERZFEDLZENTED.

S5

1) Akasaka R., Lemmon E.W., Equation of state for the thermodynamic properties of trans-1-chloro-3,3,3-trifluoropropene
(R1233zd(E)), J. Phys. Chem. Ref Data (submitted), 2020.

2) McLinden M. O., Akasaka R., Thermodynamic Properties of cis-1,1,1,4,4,4-tetrafluorobutene [R-1336mzz(Z)]: Vapor pressure, (p,
p, T) behavior and speed of sound measurements and equation of state, J. Chem. Eng. Data(2020).

3) Lemmon E.W., Akasaka R., Equation of state for the thermodynamic properties of 2,3,3,3-tetrafluoropropene (R1234yf), J. Phys.
Chem. Ref Data (submitted), 2020.

4) K[E NIST, https://www.nist.gov/programs-projects/reference-fluid-thermodynamic-and-transport-properties-database-refprop

5) HARMERZEFHF2, hitps://www.jsrae.or.jp/books/books_ondemand.php




2.2 AEBIUVBBORLMEICFRELIAHE, HEOBM
2.2.1 mEOREMICET HHRE
1) FEEEBE OB

EIEO L AVEIZB T 2806 & LTI, EREBIF ISO 817 “Refrigerants — Designation and safety classification”
& ASHRAE CK[ER FE A ZE 1 2) 1338179 % ASHRAE Standard 34 “Designation and Safety Classification
of Refrigerants” 723 2. WL b IRBEN: & BEIC BT 2 2D LR IT ¢, EROMmEETkT 5
B DA G & BEERDIEEEIT> TVD. ZORBED LMD, BHZETEERRE IOV AT A

PEROLZEVERE Z AT ABROEE R EREL oo TN D,
IIG 2 ODHEITHOWNT, TiE TOEBEOEM TIX, ASHRAE Standard 34 235617 L CTHIEE B D
15 & BEERDIGEEITV, TONEMNISO 817 ITZITHkNRND &V IIRBEICR > T2, £, &
EYEOFEHEICHONT Y, WE THEL TOWDEONH 5. HIHIZARED £ 72 S % Table 2.3-1 12”7
INHDREEZLD HT-HIZ, ISO & ASHRAE FNZENDOEESHEE L C, EEMKE LTEAL
T2 bDIZT HMETEMENED TN D.

Table 2.2-1 Technical differences between ISO 817 and ASHRAE Standard 34

mH OH ISO 817 ASHRAE Standard 34
PRBESER OB R LFL 3.5% by volume 0.10kg/m3
rgens PRBEME 534 WCF & WCFF WCFF
itk R OSHA PEL, ACGIH TLV- OSHA PEL, ACGIH TLV-
OEL kL TWA, TERA WEEL, MAK TWA, TERA WEEL
FCL 20% of LFL 25% of LFL
Yy Or%‘;\?gsggng NOAEL 100% NOAEL 80%
FR ATEL Cardiac Allows other similar Dose not allow other similar
sensitisation compounds data compounds data
PRBEZE R Reconstituted air Standard air
Wi i g 0.0088 g/g, and < 0.00015 g/g 0.0088 glg
AR T +0.5K +5 F (30)
J7ik ZeR L DIRA R > 5 min > 2 min
TR E IF ] 60 s 30~60 s
pagill FEEH AT 60°C, 100%7FctH 54.4°C, 100%7EiH
AR TR EAR 60°C 54.4°C
JiE T 2 R R RNEL B

WCEF: worst case of formulation for flammability; ZAFRRELEK L K EE O RN CRREEMED B & & < 72 DIRAHK
WCEFF: worst case of fractionation for flammability; WCF fEAX D IR A IO 7S, EEMEIZ K DR LD 5 BIREEMEDS K b

OHSHA: Occupational Safety and Health Administration (USA) ; 55822 26&£E R

PEL: permissible exposure limit

i < 70 D IR AR,

ACGIH: American conference of Governmental Industrial Hygienists; K [EpE 3654 F 2%

TLV: threshold limit value
TWA: time-weighted average

TERA: Toxicology Excellence of Risk Assessment; K[EOIEEF] U R 7 3FAHHE R

WEEL: workplace environmental exposure level

ATEL: acute toxicity exposure limit

CNS: central nervous system

MAK: maximale arbeitsplatz-konzentrationen; #x KI5 &

NOAEL: no observed adverse effect level



2)1S0O 817

ITENTW5D.

- ISO 817 Amendment 1 (2017.11):
e

BAR D IS0 817:2014 1%, 2014 4E 5 AICRITESNTEY, THLRRIZUL FOEIEE (Amendment) 3%
LT

BT —XICEEND AIT (BEHEKIBE) OEFRZIBMN, 0.6%AM DR TIRAGEEO RSy &
BORNT L, BORE Y =7 EICBEIL T, EHMICERTCXLLIICLIED L, L.
+ ISO 817 Amendment 2 (2021.4):

IR LR, (RCL: refrigerant concentration limit) Z &R OMEEORMEEE L THEHTH 2 & %
RO T, WIEERNHHIE, IREMOEIET — & DR JFDIEIE, ASHRAE Standard34 & DA%
TP D 1O OHFEFHE 2 HET HREOHRR, L

ASHRAE Standard 34 & O IR HEAITOWTIL, # A2 74— A TF 1 (ISO 817 technical alignment)

THRHAMMTONTWD. E£7z, BEERICE LTI, 1803 OEL 721F T2 < &Mk ATEL Z/H 5
DRI F T 7R FAEIZ ST, ¥ AT 7 4 — A TF 2 (Toxicity safety classification) CHEINITHIL TV,
ISO817 ED 7= DHFEETEH#EZE (NP: New work item Proposal) DO EEAY, 2021 47 H 16 H~10 H

8 HOMM TIThIL TR E NIz, D%, IBEIN TV AREIIIEEFZE (Working Draft) & L CHigt
ZHEDHNTWND.
3) ASHRAE Standard 34

H4Rk > ASHRAE Standard 34-2019 /%, ASHRAE Standard 34-2016 & Z1Z%4 2 4i& Addenda % £ &
Wi=b DO THD. Addenda (21, WEEZFTIETDHHD BT EOBRENE I TN,
ITENTW5.

BilF 25 C ASHRAE Standard 34-2019 (%35, WNEZETIET 5 Addenda”? & LCix, AFDHDOMNH
+ Addendum a, 2019/11/5

RCLICEL T, IBEMORMERIELZRE T 2 TEOWHL. IREMOFEET -2 030 55813
NEM, RS EIITME TS 2 5.
- Addendum b, 2019/11/5

BMEBRMEICE LT, BEMELCoOFEET—4 b, HDHLAITIE,
+ Addendum c, 2019/11/5

HEET — X I AND.
Table 4-1, 4-2 ® RCL DA DREFLRT IE.
+ Addendum f, 2019/12/12
Table 4-1, 4-2 |2 LFL 7 — % O3B/,
+ Addendum i, 2020/9/1
MSDS % SDS [ H.,

Addendum j, 2020/9/30

TIEBTEDHLOICLE.

W SR AT OO 5. JRANINEE IS 597523, otk & OIRFELZBET 572912
Addendum k, 2020/9/30

b ﬂ &\i
REMORGOME—ME (=—72) DOEREIBIN.
Addendum n, 2020/9/30

HIEET — 2 ORI T OHELER &7 — 2 O AT OW7R 2180

Z 35 ® Addenda (£, ASHRAE @ SSPC (Standing Standard Project Committee) 34 (23T, Fef, 7K
SBENT-. SSPC34 TlL, ISO817 & DIEAHITHONWT HLF ik Th 5.



2.2.2 AEERAERE L UERBOTLMEICET 5K
1) ISO 5149
LR IS0 5149:2014 1%, 2014 44 IZHEITSNZLDOTH 5.
ISO 5149 “Refrigerating systems and heat pumps — Safety and environmental requirements”
- part 1 : Definitions, classification and selection criteria EFs, Z0iH, B®IRILUE
- part 2 : Design, construction, testing, marking and documentation %7f, A&, kR, £, FE
- part 3 : Installation site 5% &% T
- part 4 : Operation, maintenance, repair and recovery Efx, R, B, [EIL

FD%, W OPOBEERKRN S, TiOELEE (Amendment) 2NFEITIIN TV,

ISO 5149-1 Amendment 1 (2015.10): Al 3 X O A2L $ 54 2 S EHIRICET M EE A5 10k
5, BRI K B el E R QLAV i/ MRS K 5 Fet &
iR QLMV OEE: &

ISO 5149-1 Amendment 2 (2021.1): MBI 5 M FEE RHIROZRFIHZ E ® 72 Table A.1 120
T, MtEE AS HHREOF ER L OMEE A5 OmEHSREOE
1E. F7-, WEHEE O Table B.1~B.3 ~DOHHAEED BN
A

ISO 5149-2 Amendment 1 (2020.6): FBELSCBLE OFRIEH OxthisZ 7~ d Table 1| DIETE, <ERBROE
HEIE, RAREMOEE, ARG OBLE BB 3 2 Bk o
EIE, BE T 2 REEFOBEIER L.

ISO 5149-3 Amendment 1 (2021.3): #éfEEJ6 X OV 2O MBI K B OEER L.

£/, WHSCEICHT ZBET b E TR TH D, Fig.2.2-1 1%, 1SO5149 2V — XDOSE # Y+ 5 1E%E
#<> (WGI : Safety and environmental requirements for refrigerating systems and heat pumps) 73, 2021 4F 1
AHICBfle Sz 3 B4 (SC1: Safety and environmental requirements for refrigerating systems) K% T
ARL72ISO5149 ¥V —RYCEICAIT 2 TR TH D,

“n“n = nnnnnn

Drafting and publication Drafting and publication of
Start of 150 5149-1:2014/A1 1SO 5149-1:2014/A2
Publication of
mandated
1SO 5149-1:2014
work Estimated
Preparing the revision of 1SO 5149-1:2014 NP ballot DIS ballot FDIS ballot S
publication
Drafting and publication of
1SO 5149-2:2014/A1
mas:::t od Publication of
1SO 5149-2:2014
work Estimated
Preparing the revision of ISO 5149-2:2014 NP ballot DIS ballot FDIS ballot ..
publication
Drafting and publication of 1SO 5149-3:2014/A1
ma?'lt::t ol Publication of
1SO 5149-3:2014
work Estimated
Preparing the revision of ISO 5149-3:2014 NP ballot DIS ballot FDIS ballot :
publication
St publication of DisandFDIS  Estimated
Pi il isi f I 49-4:2014 NP ball
ma‘::::ed 1S0O 5149-4:2014 feparing Tevision 0TS0 2149:3:201 ot ballots publication

Fig. 2.2-1 Estimated timeline for amending/revising the ISO 5149 series

YERTT D 720 DVEZEF % Working Draft ISO 5149-1, 2, 3, 4 75 2020 4F 2 A 2Bk &H, WG 1 IZE'E
AT ENHICH LT WG NOFEMAZE L a2 v RSN TGERMTh TE T\ 5. TRETIE,
2021 4F1Z, 5149-1,2,3 122U Tl NP (New work item Proposal) D% %, 5149-4 (25T, DIS & FDIS
DEETEIZR>TWDHD, BEOTRITEFENRL TV LS THD.



WD TR EILNEZ T D 5149-1 (22 TlE, Working Draft [Zk9 % 22 A2 MIRHLL THREFHT 5
72 @ Task Force 75 2021 -2 HIZEXL &4, HAND HEENSIM L TWA. 2021 44 HvD 2022 4
2 A& TOMIZ 10 BIO=E 0TI Cigima B4, Working Draft O BTz, FEREHONEFIT
UFo#Ey Thsb.

- WS ONDEFRDOHIREET (KR AT A, BHAVAT A, BB AT LA, EHEARX—X, BE

HilpR 72 &).

-QLAV, QLMV % CLAM, CLVE ~ZH.

-HLWT AR TV d OB, ZoBEMO BN, BEHMSE SIS L ICEFFERL TN
ANR—Z (HE, TANTHROERERLE) ITHESNT AT LOGEESIREZKE<T52
EThD.

- MIEAREEOHIRICET25KE 71X, Z<OFETLHIA L ML T H-DICERICEZEIN
-, F3LEAL, VXTI N—TNTESITERIPME,

- (BERIRIZBET 5 5RE 8 DV DDA K.

- TR Fe R, FUHRTREAR S S, KUROHEERIER S, BIXOFTEEOREDOHFEIZET 28
LW HLEIRY 722 B BN,

5149-2, 5149-3 1225\ ThH, TITHBHRH T AT MBI D3 T4 C, Working Draft @ 587

BTz,

5149-4 IZ2OW\W T, EN378-4 L OHEAE R XD T2 OMFINTHOILE TEY, 2021 45 H~8 A2 DIS
BENMTONCAR Sz, BIfE, FDIS (2T T, DISHBETH SN2 A v MIBT DiEmaiThh
TW5.

2) ASHRAE Standard 15
Bk > ASHRAE Standard 15-2019 |%, ASHRAE Standard 15-2016 & Z x4 585 D4 Addenda
ZEEOIZLEDOTHS. ASHRAE Standard 15-2019 (25%F LT, WEZEIET S Addenda” & L Ti%,
B CTUTOLONREITENTND.
+ Addendum a, 2020/2/6
JETRGRIRELEE O, 7 LW BT 2 R BRI &, BEAFOMBIZ X9 225 &R 5D H
EL.
+ Addendum b, 2020/2/6
Plisted” & WD) FHEEDEFROEE &, Vlabeled” & W9 HEEDEFEDO BN
+ Addendum c, 2020/2/6
LR ZZ AR Z ) 2 N SR TWABESRIZHOWT, Al YA OBIEEORIEZ 3% <, HHE2Z
THEH.
+ Addendum e, 2022/1/27
WIS OFE, BXE, BT, B X OBBRICEE T 2 Bk oduE. BRI > TIRXCH
AL TS,
+ Addendum f, 2020/9/30
ZEERE LT OMBELRICRE L, HENSRIEHEZ AR ET 5.
- Addendum i, 2020/7/31
T UEST MBEEE OB A, ANSI/IIAR2 12K LD LT 5= DEIE. ASHRAE Standard 15-
2016 @ Addendum T ANSI/IIAR 2 ~H1 VW ¥ 2 7273, D% D Addendum TT »E =T ~DEM
Do CiEMENTZ728, ZNEEET 5.
- Addendum j, 2020/10/30
Al FE BLICEINTZHIEEZ 2R3 2 L&, TARME BEOY TRRYE] &) lsEzm
W77 ANEEMWZD.
- Addendum k, 2020/10/30
OBV EE Y A NI D82 HMEICT 5. BARAYIZIE, UL 484, UL/CSA 60335-2-40.

EFELISE O Addendum b5 EHEEMFFTINTND. WAL LTETROLDRH 5.
* Addendum g, Draft



B TR 72 SR EOREE OB L, FRIEEHIRO RLE L
+ Addendum 1, Draft
A2L, A2, BEOYA3 MBEAEH U7 368 v BUEE E o BB .
* Addendum m, Draft
A2L A A 3 2 N O PRENE & D 72 D OfEFI. UL 60335-2-40/ CSA C22.2 No.60335-2-40 44
mn 2 G (R GG.4 22 /) OBIUEDE 3 ROFFAM/ ENF L —HSE 5.
+ Addendum n, Draft
27 SNORGEDEZZD FERE T D Z & O
+ Addendum o, Draft
WL D T IFTAFH ~EH L CTHER A D 2 & OLEMEDO WL,
* Addendum p, Draft
N OPSEPEBRBE T D AL Ml S B OFEA.
* Addendum q, Draft
IR IR & U T AL W00 7 2 £ 9~ 2 Ak 2 O B A S B D 28 W
* Addendum r, Draft
R EE O E R DB HEAL.
+ Addendum s, Draft
AR B T 5 8 DR AN 0D 723D OO i H i A

F 7o, Ak EE L O %A UL/CSA 60335-2-40 55 3 i, AIRMEAINICSHSET 5 X 9 IcEE
INTED, 20194 12 AIZEITESNTWD. KRG LT, FEEHEOBEZER Y AT Mt
Hri- 7o k& ASHRAE Standard 15.2 I2OW T HBHINED ST\ 5.

3) IEC 60335-2-40

IEC 60335-2-40 O FHIIE, 2018 4 1 HIZFAIT & 472 Edition 6.0 TH 528, WHIKEIZ M 7-Ma»
H/A TS, 202048 H7 H2 5 10 A 30 HE T, IEC DEESJFZ CDV (Committee Draft for Vote)
DOEENMTOI, KRIN TS, BEIZBW L, FENSaXA AHEINTEY, BALSH 70
roa X FERELTWS., Z0%, b0 a Xy MIXT 2o T, EBERE KR LT
K E R BIF% 22 FDIS (Final Draft International Standard) 73 2022 /£ 3 H 18 HIZZITIN, 4 H29 B T
OHHET, FENODOEG L a X M EREHTOHRENTOI T WS, FDIS OREIL, ERMICERD
HBOFEETHY, Hfea Ay MIRWIEICEIZ NS0, BRINDHZ LI D. RE LRI
W ETREND DT, KBt 6K TIEC 60335-2-40 Ed. 7.0 At &b Z & 72 b,

A [al DU E DEE S % Table 2.2-2, 2.2-3 (2R .

Table 2.2-2 Key points of revision of IEC 60335-2-40

IEC6 hf2(2018 %) IEC7 iz FDIS(2022 4)

25— A2L BB DKREI—Y A3 LEIR—Y+A2L B EERK
XTERER FEiE = THIRR RNETOHIEL A
ARRDHE FEAFM (T ODRFEHRTE FEER+EOM(E—S)
ETRS A2L IZIZIFRE A3 [CHLBEFMLTGERZIEK
FERERE EﬁégfgﬁiﬁfgyﬁmKitﬁ HSIT-100K F#=(F AIT
REEWADRN  |HELL k—%JLT4XLFL (1.2g/s=4. 32kg/h)
A SR T L ;%&ity*f&X?‘-A(:J:éi#%‘éHﬂ% ?ﬁj%‘if; e‘:%;ﬁbu (R +HmERGE)

BEFIvIRETER HBRAZL EFEMZEEMARE

ETRS : Enhanced Tightness Refrigerating System &% SR LM T > A 7 I



Table 2.2-3 Key points of revision for refrigerant charge limit of IEC 60335-2-40

IEC6 hiz(2018 %) IEC7 kit FDIS(2022 £)
FEiE = Hl[R A2L IEAEEIRCE A3 L1 E8H-YDKE ETRBIEDHETE
ETRS (10kg/h i&) A2L ARIZIFIZRE A3 Az tE A
ETRS ##1=IZHBE
ETRS #f&8RiES EREOBxm (8K m x4) m, (A2L)
S g ZDih
)I‘Iﬁi = b = b
‘I?Iﬂ' (é) ﬂi’,-FEi-FEBtE %@"‘E ﬂi’,-FEi-FEBtE 1.8m QLJ: 1.8m ﬁi;ﬁ
o Q or BIRE | TRIRE
u
g 025 LT XERRE X ERRE MERERE WEAE | HETE
;t 0.25~0.5 1% 2 {@ 118 WNERE WEFE | HERE
T |05~075 L 2t 2 18 HEIVE+ER | NEFE | HE1E
. 4% ' g EE | ZR+I800
0.75 LIk B R xR 2 & BAEEIE Ve | wEE

m TR E O H BRAREL
A2, A3 BIEEIZ% LT, mi=4XLFL, my=26XLFL, ms;=130XLFL
A2L W% LT, m=6XLFL, my=52XLFL, m3=260XLFL

LSEOUENEICBE LT, AHEZBZD WO (KIHRAEEDZ AN « U 22 5H) 12501,
=T 3 R IR LS IR BB L X 2 L— 3 VAR L, SREANE A3 LD
TR TR MR T S D BAE AT > TV 5.

4) IEC 60335-2-89
IEC 60335-2-89 D EHTRIE, 2019 F 6 A IZ%1T S 417z Edition3.0 TH 5. AHKIZ OV TH, Edition
4.0 (2T T, FENOOWERED 2 A MIHT DMatnfkit L CEREINTEY, 202247 Atg
\Z CDV OFRITNTESNTWD. FDi%, FDIS OF{TEH L O Edition 4.0 DAL 2023 4EH & TAE X
nas.
WA EEDOZ EMEIZEE LT, HAMNGIE TR a A FaH L TW5.
O FRERBEO T EOFEAEL UCTILFL ®© 13 /%, 2 W 1.2kg DWTNAVNSWMEE ERET 5
EWVIHOHEND, AL BIEZOWTIE, 1.2kg OFIRAZHIFRT 1%,
A2L BT LFL WK Z2 VW T, R E LCTLFL @ 13 5 TiE722< 1.2kg OHFIRIZE YV, A2L HED
FEHEEIL LFL @ 4 fFRE LK<z 6 TWAD. L, A2 BIEOBREEMIZE <, TEC60335-2-40
Tid, A2L BED LFL AR A5 50 EIRIZ A2 B XA B Y KRELHFEEINTWS. 202
END, AL TR L CIE 1.2kg @ ERREZ 72 < LT, A2, A3 MIEEIZ R THFA R & MK < i
[RENTNWDHZ EEZBEETHIRETHS.
@ A2L HECx LT, @RRmREO FREZBETLHEAEL LT, BOEKRETIERL, ®iRRm
EKIRELZLEL THIRE.
A2L BT A2, AL D 5k LI1C< <, TEC 60335-2-40 THH L TV 2 F i KIEE OMEE
ZEALT, INEEEICHBREO LRBEAZHETH2ETHD.

EREOODHETIE, WG THEfE L TV 2 S BERIEEE OB A FH CREE L 7= fi#hr = — R &
T, WAV 21T oo/ R ZIER L, [EC OEFEEX T ZITY, BAROBENBDO LN TS, K
HMOLEIHRHAENLTETHD.
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FR@OREIT, WGI THE L TW DA KO ZHE X TIT-72bDTH LA, IBC ZHART
Bk TH 5.

5) UL 60335-2-40

UL 60335-2-40 1%, IEC 60335-2-40 ZJIC L7 KEROZ 2R THDH. 3FEITLICEHFINTED,
BUTE 2019 FTHAT SN2 3 O WERF DM THOIL TV D, B4 ROFREICxT S 1 EIEBO=a A b
HARIZY 2021 12 H 31 H~2022 3 H 1 H TR T L7, SHETICaA Y FOREOFEET T L
T, 2EBEOa A "2 ETEL TS,

3T AL WD HAMNATREL 72 > TWA A, MBOBREIZ LY FEHKINE LVIREETH S, 5
4 I CIX IEC OIEHEITIEDT DRRE DI TOITWDE D, BELWEREL K-> T 5.

IEC 60335-2-40 & Ebi L7=, UL 60335-2-40 O F 7204 1F & % Table 2.2-4 (25~

Table 2.2-4 Main points of revision of UL 60335-2-40
IEC6 (2018 £F) UL3 iR(2019 ) UL4 iR (KET =)

BRIBHTOHRREE | ENHEHRA 0.25LFLx&REATE ENHE /4 )X

ULTHREE UETH IR 27T ULTHREE =
A EE m ULTRESENM (m LLETE AR m U ETHREES DN

HRAFHZDERRE (FORLRE X) R DENEE
2, (M) S o =h—g
ﬁﬁﬁ?w"#ﬁﬁ"i 0.75LFLxEp B TE 0.25LFLx &R B ATE 0.5LFLxEp BT
(4 7iR8)
ETRS IR TONE | ) o5l FxmEaE  |025LFLxMERH 0.25LFLxSREH
£(10kg/h)
(BFNRFEELGLEWNEE [60079-29-1 (FHIB) ABEEE
At — _ WL SN 5
S =) R, sl BNREGLHNZEFER
L — AR 25%LFL T 30 # 100%LFL T 10 ¥ 25%LFL T 30 ¥

oY —MAE - - AR+ D EFEHER

11



6) mEN ARk

BEAT AMREIEL, BIET AL D2 KELIETHZ L 2HMNE LTERY, ZOBERICHES X mRZE
FNCEES 285 & U TmIIRZHRAI, Bath R, —REET ARZHADED 5N TND. KR
WIRZET S AT D~OR AR BEOM I S 7 - TUE, HEERLHAIE DR A RE W

BRI, I R 2 AT A, BT A, FIEMEA RS L, O ERED &
NTWD., REMESAO—HE LT, FVBRBEMED® 5 4 A 2B EREIES R LT, ZOXNT
SRS T GWP EORWREEZ, BRI ORGSR EZH T2 Z LIC XA TES L 51Tl T
W5,

IRETRERIEMES AL, BHOH ADLFHSAHREHANER S TOER, KIS
W2 (T BIE STV 2RISR 2 72012, FrERIEVEN 2 YT DIRBEMED J 2 20 5B D
BIE D 782021 4 4 BICATDITE. BCIE ST FHEID 1 2 ATAE S 2 & REEMES A, FEERIEIES 2 0
HE 7 v —% Fig. 2.2-2 [TRT.

CABEGEZRANECLICBAINTULAELAR
HITEEZEA
TEROWT A ETBET S NO
- BETRRE=10%
- BEERR-BETRR=Z20%

YES

)R |

TROITRTZH/ET S Y TEEEC
NO | c7MABRA—RYTHD Y
- BRETIRR>3.5% JNFAON—KRTHD [
- PBRIFEEL<1,900 ki/kg
- B ARWABERE <10cm/s (23°C. 0 Pa) YES

YES

HEEAED f
60°C. 0 Pa CAKIGHEEZHKET D
YES

NO

A
3 3 A AR X REAEM S X,
AIRIE S X FEEEN X FEMEH R TEEEA AU D AR

Fig. 2.2-2 BIEZRIT K 5 rIRMEAT A L ANTEVET A, FREARTEMEA 2 OHE 7 v —

7) BAREEZEHEE (JIS)
R ZE TR D22 AR U CiE, EBJRM IEC 60335 U — X ki Lz Fied JIS A H 5.
XIS D EERE A [ ] RICRT.
JISC9335-1:2014 FEM LD ZIZHET HESMAROL M — 15 : @l  [IEC 60335-1:2010]
JISC9335-2-24:2017 HIEH K 2T A BRI e OZ M-8 2 — 2 45 (WA, 71
A7 — SR K DK O E 51 Bk FH [1TEC 60335-2-24:2010]
JIS C 9335-2-34:2019 FEEH K NI T 2 BRI OL M- 2 — 3 435 : EENVEMEHE O
BIZERETE  [IEC 60335-2-34:2010]
JIS C 9335-2-40:2004 FHEH K NI NI T HESHEBOLZEMN -2 —4 08 . =7 a7 4 v
2 R OBRIEEE O] ZRFH  [IEC 60335-2-40:2002]
JIS € 9335-2-89:2021 FEEM KON ZAUCHT 2 AR O — 55 2 — 8 9 B MG
SR OE R SERFIE  [IEC 60335-2-89:2019]
HIZE, 1EC 60335-1 Ed. 6.0:2020 (2% 3% JIS C 9335-1 DU IEMEEN TN TWS. F7-, IEC60335-
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2-40 Ed. 6.0:2018 \Zx &35 JIS C 9335-2-40 DL IEN{THIL, 3 H 22 BIZARINTWA., ZDOJIS C
9335-2-40 (2B L T, RISEEHSUHE IEC 60335-2-40 DUWHILGE (Ed.7.0) OMEIAEA TEHY, 3 CIZ
BEELTOVWAIREDO—HHEDIAALTND.

8) HAMTRZEH T2 DRI
EANTIE, —MAEHEAN B ARG HRZEH TESICBW T, G2 B R CR i ORI & LT,
JRA (B ARG EHZEH TESIEUERK) & JRA-GL (A ARBEMZERH TERTA RTA4 ) L) ZFEHOH
D BEDHILTND. BREEMEOWIE A LI 02 2T 50 & LT, ZHETICFRO
X BB ARITEN TV D, 2021 4E121%, JRA 4078 & JRAGL-21 BNEITENT-.
JRA 4070:2020 fUktE (A2L) WA U727 2 > OHIER 2 WREO R 2 RE E R I
JRA 4072:2017 kit (A2L) WA U 72 ARIERE S O VIR 2 WO R O 22 R RE Sk 2 TH
JRA 4073:2020 fUAME (A2L) WA L7k =7 2 > O WL 2 W REO 22 A% RE Zok IR
JRA 4078:2021 RIAME I IRE 245 FH U 72 PR 5 DRV T b s 0D 703 IR RUIRE 0D 22 i e SR S I
JRAGL-15:2016 #UAME (A2L) @itz LT 7 — O MR 2 W RO 22 EHEPR D T2 D O fifiak 77 A
[N Ve
JRAGL-16:2020 f5AME (A2L) WA L7265 H =7 2 0 OHBIEER 2 WREO L EFER O 72D D
Mgk TA N7 A4
JRAGL-18:2017 FAYE (A2L) M2 F U 72 IEA 2R O W IR 2 WO RO 22 BRI OO 72 D D ik A7
A R4
JRAGL-19:2020 #8t: (A2L) WL Z M L7232 =7 2 o OBIER A W REOZ 2RO T2 D
Mgk TA RT7A4
JRA GL-20:2016 H¢E NEVET X 2 U 7o B IEERAH ORI T A3 2 W LTz & & DR BEZ B 15

D= Oy I E
JRA GL-21:2021 FIPAMEAIE 255 U 72 PB4 TR R 25 O 73 IR IRE O 22 R PR O 7= 8D D Jifia%
A RKTA v

SE Xk

1) ASHRAE, https://www.ashrae.org/technical-resources/standards-and-guidelines/standards-addenda

2) RRIFPEFEAE, https://www.meti.go.jp/policy/safety _security/industrial _safety/oshirase/2021/04/20210423 kouatsu_1.html
3) AAMEZZFH TS, https://www.jraia.or.jp/jra/list.html

2.3 AREREIB[OMRETMICHR LSRG, RBOBM
1) ISO
PR ZE R 2R OPERBIC B 3 2 EBE B 2 04 L TV D D1, ISO/TC86/SC6 (Testing and rating of air-
conditioning and heat pump) TH Y, FELOBUEEZIY > T\ 5.
ISO 5151:2017 Non-ducted air conditioners and heat pumps — Testing and rating for performance
ISO 15042:2017 Multiple split-system air conditioners and air-to-air heat pumps — Testing and rating for
performance
ISO 16358-1:2013 air-cooled air conditioners and air-to-air heat pumps — Testing and calculating methods for
seasonal performance factors — Part 1: Cooling seasonal performance factor
ISO 16358-2:2013 air-cooled air conditioners and air-to-air heat pumps — Testing and calculating methods for
seasonal performance factors — Part 1: Heating seasonal performance factor
ISO 16358-3:2013 air-cooled air conditioners and air-to-air heat pumps — Testing and calculating methods for
seasonal performance factors — Part 1: Annual performance factor
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TR OMERBICZBE L CiE, Fornthpe & EiEERMERR O TEREN RN DIE L 72> TR Y, MEE#liko
WENRKRERPEL 2o TWe, TR ) REOMIZHIEL T, 2021 4 1 HIZREI L
ISO/TC86/SC6 DAL (plenary meeting) (238N T, HARNBF 7272 & A 7 27 /L —7" TG 13 (Next generation
of performance standards) DX EZIFEE L, AR Iz, TOHMIL, WHAROMHEREEELEY T I 2 L
=2 a U ~DHFROESHOFTOMERETHZETHY, LTOX I 2SO0V THRFTL2ZE LT
5.

1. FHmPERE & EBROMERE D ek

2. BEMMANCERE A TR B 7o DT K.

3.1S0 16358 ZHHTT 27, B LWHUEZERT 2008 9 h.
4, MERE A e RAL L7223 B REME A2 HERF 9 2 720 D 53R,

TG13 D=A1E, %11 (2021.4.12) 722555 9 [ (2022.1.27) F THfE S AL THRETZ D, 2022 48 2
H 17 HD SC6 AT B VT, LUTFDRREZATVWIAR STz,

@O WG1 (Air-source air-conditioners and heat pumps) ® FiZ, VRF OWEzh=RIENED N 2 H 5
T7 &> 27 7 v—7 (AHG: Ad Hoc Group) % #% &7 % . AHRI (The Air-Conditioning, Heating,
and Refrigeration Institute) THHZE S N7 i lBRBIMK 2 KITHRET 21T 5 .

B Ial—varoldony arisle — MR T OMRT — X BT 5, ik
RU—F% TN —T R ETH.

HARI 2D 3T & SERE OEEAMERE O el 2 e/ NRICH 2 D 72O ORGS0 &, iz e W=D
P EORR A, BlERiE X AT v —7 TG13 TEEd 5.

W 152 B ECE T 57200, ¥k —%0 7 7N —T%H%ET 5.

FROT RRy 7 TN—TFR0T =% 7 7 —FLUST, B ARD BRGSOk ORI &
DA T —< VT N—T R L, AfEERBROEmETT> T <.

St DENENDORFTE % Fig. 2.3-1 1T

) 2023 2 2024 2024
. Q1/Q2 Q4 | Q1/Q2 | Q3/Q4
SC 6 Plenary mtg 02/17

Review of the VRF  NjvIp >tandard development
global standard®
(sub-group in WG1)

O © ©

¢ | Delayed?

+ Create TF/WG (CIB) Standard development?

B e L
(TF or WG) Standard development(short term measure(Carnot method):18 _r'nonths)
. {i i i
Seasonal efficiency C”?Qrg‘i% ?g%gﬂ?ﬁg) Standard development (short-
rating® term measure:24 months) "
T e e e e 4 ST
NWIP P -
(long term measure)
Update of - Create WG (CIB)
measuring@ - Call for experts Revision in each WG

technology (WG) »0_0’.‘.‘::.‘.‘.‘::::::.‘::»
Discussion (1 year)

Informal
Loarﬂgﬁgggeﬁ megting Create a new WG? 3
: — e P e ————————————
(informal group) Revie’w e v
next steps

Fig.2.3-1 Schedule to review performance standard in ISO/TC86/SC6

FREO@OONEIZBI L T, BAEM TESSCHARBHZER LESTHLRETZ2IToTWVD. BHAREH T
ERTIE, WERMERORMEHRIZOWT, FRRAMEER CORER L Cd EO LB L& /L T
L. HARMEZERTESTIE, FEOEEIRREIZBIT 2 10T 7 — % OO0 2o T, AR ORE L
ATV, PERER BRSO R AE DTG A O TV D, AL LTI, 2 b D% TG13
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DRFHIBT 5 Z L 2B L TV 5.

LERO®DA 7y —~ L7 )L— 7 TlE, Purdue University, CSA (Canadian Standards Association),
Cadeo/IEA, BAM (Bundesanstalt fiir Materialforschung und-priifung), AHRI (Air-conditioning, Heating, &
Refrigeration Institute), F-fiiH K576, AffEERBRICET 5 iﬁrﬁq%{f))’%ﬂﬂ LC, HF L0580
WO EAT > TS AHELZERITBNTY, SFEHIZITHREGIEREETEICE T 5 WG VAR
BESNT, FARERS: L HURFEICMNA T, BARZERHm LT, E$*%I¥ . HRIERZER T3¢
KNBIMUT, AffEERERZ 5 YRR FHEORE 217> T o, WG IVORCRA, 18O TOii
SN D Z L shnd.

2) BEME =ik

2015 4 7 Azt Siviz TG O = 32X —EEMEREO M) RIZBT D EM Wb 5 BEEYE — X%
EIE, 2019 4 6 HICHRBlZ b3 2ENTHOITEY, 2021 F 4 AT T4, IEDOH
F % Fig. 2.3-1 [T d D,

BT E

BEY FE
K : —_— BB
(2,000n BEEB EEE (£RBEET.
LLE) [(EERDFiHEcE) (RERITHEEIE)] BESBHDHEE.

[EHER BT HEE]

(EEESET. _
BEELRHHEE. TETBRTOEEFHE
chifis JE & el ) . EHHE{E
L [EEICEEET. S5FEIE = EB(ER - H%E)
> 00m &) BELRHIBE. : S DEIEIZEAE
’ BR-feE]
BHEHE BHEH BAEH BAEH
[CEENETENS| (CEEXENS| CE=EET 0| CE=EETE|
+ +
BEIHIOEET~D | BERETHSEET~D
EEEE B E A
IR (RIS RIS » TRTSSF IR
L I CTE 2 T =2 I
: HBEET ! ESE DL /PN i
1 I Y1
1 ED‘E E I
: i w® | ERFI—t ||
. ) ]

HAFEEBRFCOVT, IS0 —REAOBESRRH T+ THILE  EIFMEEOB LZHLEETISENHILEH IS, BIXBAEOHE GHFOHRLET S,

Fig. 2.3-1 Revise of Act on Building Energy Conservation

ZOM, FAEIL 2020 4 10 I 12050 7 —HRr=a2a— T ZESLTRBY, 654
TR F AR BT ANT T2 B fLA DML 72> TE TS, 2O X ) R E R E 2 T,
@%-@%%Komf,é%:ﬁi*k%!ék@@%ﬁ@%kbf,Eiﬁ@%,&%ﬁ¥%,
BREEADEEE L C, [PURFBASICANTIZETE - BEMOE 2R EOH Y FREts) 2 % 2021
T4 ICREL, &d%x&—kbfwé 2021 4 8 HiZiE [BRFBAES AT T24EE - BEEMIC
BIAEZAXREOHY 5 - EDHICkT o2 — R~y 7] dREni. va— R~y FIREN
T HITRIE D R Y 2 — VR RS & FIFEBMITICEEL LT, Table 2.3-1,2.3-2 [Z/”7.
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Table 2.3-1 Schedule of regulation for residential building

FE

xe

2022

- BEYPEIRECEDSKFERLEDS|IE LT
BE 1=0.8 (BIX%RR<) RUBILHRESE

- IDFEEHICE T BRRBREVODBEEEDRE L
BIRMREDSIE LS, BIREAICESDZEHODEMHL

- (FEMBRERTBIEICE F D2 ERED ELFHOER

- FEBHECE 2 AT REEASEMHL

- ZE HEPEIRFUEICH T DREDHKS - TR

- RBRGBEZOHFELORMIIRZE SO/ HB_ EDERE

- RERRFEITHIEBORAICH T BRE

- ABARBREBLETRIRILY —(CET BERIZHEONE

- ABARERBZRE I DL OOHFERHSOBZICAHATDEOFED - BA

2023

cHEVYVYIVICRBEENY TSV F—EEDORTE (BIF 2025 £E)
BE | =0.9 RERUA T REEDHNEESE

- 75y b 35 [CHI AT REEBSRML

2024

- FREEORS - EERICH I 2E T REBERTORET

- BFEE0E TR EERROFT

2025

- FEOE I REENDESERL

EFERYTSVFI—EEDREL (BIR 2027 £E)
BE 1=0.8 BERUBLAREE (EXEESY TSV F—LSY)
BE 1=0.75 RUBLAREE (EXEEY TSV F—)

EBLED
2030

- BEREANDBASEN 8T EBAIZRRT
BIREEEZZEHEE (BE | =0.8 RUBLARERE) (C5I1ELT - BEBEBNG

- HHhET 2022 F(C5IELFLFEEEFOERZ5IE LT

Table 2.3-2 Schedule of regulation for non-residential building

FHEEREY

2022

- BEYEIREICEDSFEEEZFDSIE LT
BERCHUTBE 1=0.6 X(F 0.7 (WFhEBIXRZRL)

s IIFREARCEDEBRFAREVDOETEEDREL
BIXRMEDSIEET, BIREAICESZEBDEHE

- BEMGIECEIIEIREEBSEMHL

- EFERERCERT IEEHROREL

- ZE BEPETIRFEICHT DEDOME - X

- RBARBEEE OWEE T ORI ZE S Ol HE_EDERAE

- RRRATHIROBREICHT BXE

- ABARBREFBEUVREIRILY —(CRT DEHRIZHEOIE

- KBARERBERET DHOHERNSOBAICHTIEDTESD - BA

2024

- IEBEY(C OV TOE TR MERERRDIET

c KRERFYCRDIEIREXEDS| IS LT
BE |1=0.8 2F

2025

INRIEREYMOE T REENDBSEBIL

2026

- PRERFYCHRDIEIREXEDSIS LT
BE |1=0.8 £F

BLED
2030

c PAREREMC OV THFEEENDBESENBEZBA /AT
BIREXEAZZEBE%E (BRICKHUTBE 1=0.6 (& 0.7) [C3IELIF
NRIEBEYMICDWTBE | =0.8 BE(C3IE LT - BEHEBM (T

- HHET 2022 F(C5|ELFIFEEEDERD5IE LT

SE Xk

1) EEAZEE: BEME = R EOWEME L SBED AT P 2 —/LFEITOWT (2019.7)
2) + 7284, https://www.mlit.go.jp/jutakukentiku/house/j utakukentiku_house tk4 000188.html
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2.4 BEUEFRICHT IRELEE
ARFRAEFFEICEEST DR, FREICHT D, WEDKRA v FBLOREREVPBRF SN TN D HEEHE
FEHDHE, Table2.5-1 DEHITAD.

Table2.5-1 Challenges and activities for revision trends

g - HAE D LS BETDHRA > b | HETFE| RERHEE S invyiisked
ISO 17584 B BRI A ORREYE - RREHER ISO/TC86/SC8
REFPROP Py 4 AR HA F—== WG 1) NIST
1SO 817 ey BEODE L REER ASHRAE34 & &4 ISO/TC86/SC8
ASHRAE 34 oy AN R L REER BIEEEOREL ASHRAE/SSPC 34
BBV AT LR - RIBEH 2024
1 &, N4, BIREE (12.3) - AERAEO
IS0 5149-1,2,3,4 | AERZEA—M 2 /T, BE. AR &Tn. XEL 2’02'2 AIYAMESBISEIE  |1SO/TC86/SC1
3 REHAT ARSI DO FIBR D @ - B IR0
4 EEx, RSP, BE. &R &N - EBEAED
ASHRAE 15 AERZER—R AR X T LOREHES & EEHE ASHRAE/SSPC 15
IEC 60335-2-40 et ZREBO RSB 2022 | (WGII) I[EC/61D/WG21
IEC 60335-2-89 e BRMEERO RSB IEC/61C/WG4
ISO 5151 HERtERe | MEReEBR AR
TR ORE - SRR Bl L BEEE aEEERRS®
ISO 16358-1,2,3 MR MR ! f% HED 7= DRRH WG 1, V) 1SO/TC86/5CE
2 ERE
3 EM
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3. BHNDOEMRAE

3.1 BRI D ENM

1) 2%

< 2019/12 \IZHFE STz BRI U — o T ¢ —)b) 1ZHAD X, 2021/6 12 TERINAGBEE) 2% BU BE 4 C
PR &4, EU 38U B8 FCTAK L72 2030 45 F T2 CO2 HEHIE A 1990 4EEE 55% LA EHIEd % &
W) BN, BUSN CIERHR 12> b D & e o7-. F£72, 2050 FF % ClTimEL (I—R
—a—hkIV) ZHETELTWAS.

« F 02BN 2022 4EICERIER DFEFE, 2023 FEICRITOHEIZ /R > TWAS. ZRICHNT, 2021 4
AT —=J RNA—=T—7 va vy TREES, gy MEREND TRFAE L A — 3R S
NTWD. Ziucxt L, ERERED S BERENZE E41, DG-CLIMA (BN SUEITEIRR) 131
VORI RTEBARARA L NERRT, R ERT.

« P L AR — MOIZO BRI S U A0 H SN TRB Y, RILKESERRBERO T =1 b
DIFEREIZIIRE S Ao T D,

RN CIEMBLTIE & A ERACTEIEEZE G DEIZ > T D, e b HRRO A —H —RFEET
HY, HNBERE EOERIIFCR LT, HEHESLITL TS,

< BRMNTFEEOEARCTEICE D HHIEENR R > TND. 20750 THM TCE2WianN %
A

2) F 77 2 il

O #&fE &A% O mE -2

c IO F HABHNIL 2006 F£12hhE D, 22—V — [T OFRRFEEOWE IR 2O SRR, HaRFEEE
DRI #6755, EICHBHE OIS 2 X — F L7122y, 2014 HEOMIEIZ L > T, HFC @
EYMEOHIL, HFC Z&teflfho Bk ERED b7,
2015 FEITRE S 7= HFC HIJKETE & €2 b U A — Vi e EC B D kG E %, Fig. 3.1-1 12
R

MICO o

300 7

200 -

Montreal Protocol

100 m Em
HFC reduction by F—gas regulation
" m N

" BN
LI | —
|
0 T T T T T T T T T T T T T T T T T T T T T T T T
I I I I T T T T S, S Y ~ TP Nt . TN S T T N S _ S . Y N R, TP . g
D O 3 oA AT AY AN W N S & o 5T O & O L o % &V H H H S OH & > > D
TELFIFFT AT TSI IS I I IS I IS ST SFS

Fig.3.1-1 HFC reduction in Europe
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<2020 FF LV 2 EEH OBUEIZ AT, BT ICBORNERa v Z v FOBIR, AT —7 RV E—T—7
va v 7O, THAELR— hOER, BRABEENSESED LN TND.

- BEUZESNOFHRZRT, SFEPICHERDORE, KEEICRITOTEL AL TV
Table3.1-1 |Z 24 6 Offkat & GHEj ORI Z 777,

Table3.1-1 Progress and Schedule of F-gas Regulation

F/R#BIFAIT No 842/2006
A—HHETORTEFCAERIVEARER. HBREEFOHERINERGLE . TITHERE M

2014 FARIRBIIEFHESIT No 517/2014

2006

-EUBIR DHFCHAE (22 - A IR D FHE
2009~2012F DERFEEHLIZ2015FEDREBERTE, ChEREEELT,
20164F:93% 20184 :63% 20214F:45% 2024%F:31% 20274F:24% 20304F:21%

2015~ ‘HFCZEURAD EHEIE
20174 HFCA MBI L FIEICHESh TOVEVWTLFy—oH#
20204 : GWP150LL EDATEIX T 7>
20204F : GWP2500 LA £ D BT = /4 E A B85 (-50°C LT DA HEBR<)
20224 :GWP150LL L DEFAX E B AN EABE
20244 :GWP750LL E DA E3kgRimE L B X R T 1) w2 Sk
2020 EUZ B £(XRicardo/Oko-RechercheZ BRI EA Y ILAVEL TR
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EPEE : European Partnership for Energy and the Environment

EUROVENT : Europe’s Industry Association for Indoor Climate (HVAC), Process Cooling, and Food Cold
Chain Technologies

AREA : Air Conditioning and Refrigeration European Association

EHPA : European Heat Pump Association

ASERCOM : Association of European Refrigeration Component Manufacturers

FETA : Federation of Environmental Trade Associations
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Table3.1-3  Share of F-gases in new equipment in the maximum substitution scenario

Approximate Year

GWP of F- 2025 2030 2040 2050
gas

Commercial refrigeration
Centralized systems <10 5% 5% 5% 5%
HC/CO2 17.5% 17.5% 17.5% 17.5%

HC/CO2 17.5% 17.5% 17.5% 17.5%
cascade

CO2 60% 60% 60% 60%

Industrial refrigeration
Small systems 600 5% - - -
NH3 45% 50% 50% 50%
CO2 50% 50% 50% 50%
Large systems <10 10% 10% 10% 10%
NH3 90% 90% 90% 90%

Stationary air conditioning and heat pumps

Large split air conditioners / variable refrig- 675 50% - - -
erant flow (VRF)
150 10% - - -
HCs 20% 50% 50% 50%
HCs + se- 20% 50% 50% 50%
condary liquid
Rooftop units 675 25% - - -

150 30% 20% - -
HCs 45% 80% 100% 100%

Small heat pumps 150 10% 5% - -
HCs 90% 95% 100% 100%
Large heat pumps 150 5% - - -

<10 10% 10% 10% 10%
HCs 60% 60% 60% 60%
CO2 15% 20% 20% 20%

NHs + Dime- 10% 10% 10% 10%

thylether

Chiller

Displacement compressor 675 15% - - -
150 45% 30% 30% 20%
<10 15% 20% 20% 30%
NH3/H20 25% 35% 35% 35%
HCs - 15% 15% 15%
Centrifugal compressor <10 10% 10% 10% 10%

<5 10% 10% 10% 10%
HCs/CO2/NH3 80% 80% 80% 80%

Mobile air conditioning

Passenger cars <5 91% 86% 82% 77%
CO2 9% 4% 8% 23%
Small commercial vehicles (<3.5 t) <5 100% 90% 90% 90%
CO2 - 10% 10% 10%
Large commercial vehicles (>3.5 t) <5 100% 90% 90% 90%
CO2 - 10% 105 10%
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1) A RN F T ARSISAE OB, B — Rl (- 2258 0 B COMDEREME ), BAMIZ2ZHY %, (2022,2)

2) Mihai : EU F-gas Regulation revision: Process and EPEE engagement, EREEEFMBLEREL R TT A,

HABRZER T2, (2021, 10)

3) EUROPEAN COMMISSION : Evaluation and impact assessment for amending Regulation (EU) No 517/2014 on fluorinated
greenhouse gases, Briefing paper for the stakeholder workshop: Preliminary findings, (2021, 6)

4) EUROPEAN COMMISSION : The availability of refrigerants for new split air conditioning systems that can replace fluorinated
greenhouse gases or result in a lower climate impact, (2020,9)

5) COOLING POST: https://www.coolingpost.com/world-news/industry-groups-slam-f-gas-study/

6) EUROPEAN COMMISSION : The availability of refrigerants for new split air conditioning systems that can replace fluorinated
greenhouse gases or result in a lower climate impact, (2020,9)
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1) EPA Report : Protecting Our Climate by Reducing Use of HFCs, (2021)

2) EPA Report : Final Rule - Phasedown of Hydrofluorocarbons: Establishing the Allowance Allocation and Trading Program under
the AIM Act, (2021)

3) The Transition to Low GWP Solutions, Chemours £1: %4}

4) JRAIA MR &%, No.681, (2021, 3)
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GREE Gr
MIDEA Gr : :
HAIER Gr : : )
MITSUBISHI ELECTRIC Gr :
DAIKIN Gr
PANASONIC Gr
HISENSE Gr
TIANJIN UNIVERSITY OF COMMERCE Gr
LG ELECTRONICS Gr
CARRIER Gr
DENSO Gr
XT'AN JIAOTONG UNIVERSITY
SGCC Gr
SHUANGLIANG ECO ENERGY SYSTEMS
SOUTH CHINA UNIVERSITY OF TECHNOLOGY
NINGBO AUX ELECTRIC Gr
ZHEJIANG UNIVERSITY
TCL AIR CONDITIONER
LI HUAYU
SOUTHEAST UNIVERSITY NANJING
SHANGHAI JIAO TONG UNIVERSITY
TSINGHUA UNIVERSITY
SAMSUNG ELECTRONICS Gr
HONEYWELL Gr
TIANJING UNIVERSITY
MITSUBISHI HEAVY INDUSTRIES Gr
JOHNSON CONTROLS HITACHI Gr
AUX AIR CONDITIONING GF
HEFEI SWAN REFRIGERATION TECHNOLOGY
ARKEMA
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Fig.3.3-2 Applicant ranking
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Fig.3.3-4 Application refrigerant ratio by organizations in China
PEANOKEZET, HBERFD A EICRET27 T —F IR E RS,
FRE AR A — IR RN LR TTRIS LT RS RSN 573, FeREL T HC REE R 2.
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Table3.3-2 Year map of refrigerant application TR e i &
AEEE | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019(| 2020 | 2021
R1123 0 0 0 4 | 22 | 13 | 4 | 16 | 12 | 13| 5 1
R1132a | 0 0 0 4 4 1 0 1 4 4 0 0
R1224yd | 0 0 0 0 0 0 0 0 o | 16| 1 0
R1233zd | 3 1 1 1 3 2 7 5 3 | 18| 2 2
HFO&
R1234yf | 38 | 36 | 38 | 30 | 50 | 42 | 36 | 38 | 48 25 | 7
R1234ze¢ | 30 | 23 | 29 | 35 | 42 | 40 | 20 | 26 | 34 | 86| 9 4
R1336m 2z 1 6 5 5 8 8 | 13 | 11 | 25| 3 2
R1311 0 0 0 0 1 1 1 14 1
R290 21 | 25 | 18 | 20 | 51 | 52 | 65 | 61 | 42 | ee | a7 | 1o
R600 15 | 19 | 17 | 20 | 24 | 33 | 62 | 34 | 24 | 45| 23 | 9
HC® R600a 9 | 12 | 10 | 13 | 16 | 19 | 54 | 16 | 19 | 30| 15 | 5
R601 3 3 2 3 9 7 5 0 8 | 10| 2 1
R601a 2 2 1 3 1 0 0 4 6 0 0
HFCH R32 38 | 84 | 128 | 115 | 139 | 163 | 179 | 165 | 184 | 256| 156 | 32
co2 91 | 111 | 95 | 109 | 154 | 191 | 265 | 290 | 275 | 332 268 | 77
ks NH3 53 | 89 | 105 | 123 | 148 | 151 | 181 | 198 | 186 | 202 | 192 | 49

*HFO & (%FIZ R1234yf,

R1234ze) O HFEHE A ME ) TH 5.

“HC ZROHFAL 2<, 2016 FLIBEIZ0OMIIVTH DAY, R290 MHTNTUNS.

*R32 O COs, NH3 HNEFRIZAFEZ R IXL TUD.

©® ERIOHEEmBEOM 5K

@ hE{EZEO HRER SO

Table3.3-4 Number of application refrigerants by companies in China

Table3.3-3 Number of application refrigerants by country

BASE B AR HFC(R32) HC HFO EBaAl  ERSE
CN 3,163 1,305 650 286 11 5,415
JP 159 159 19 133 8 478
us 204 52 15 196 3 470
EP 28 16 2 12 0 58

AR 3,554 1,532 686 627 22 6,421

thEEEE R B A% HFC(R32)  HG BEME AR
GREE Gr 35 62 43 44 1 185
MIDEA Gr 19 13 41 1 0 74
HAIER Gr 8 4 53 3 0 68
H1SENSE Gr 4 4 4 0 0 12
SINOCHEM Gr 8 1 0 17 0 26
JUHUA Gr 2 1 0 5 0 8
DONGYUE Gr 0 3 1 5 0 9
SANMEI Gr 1 3 0 1 0 5
YONGHE Gr 0 0 0 0 0 (]
MEILAN Gr 0 0 0 0 0 (]
ARAEE 77 91 142 76 1 387
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« HFO %1% GREE & SINOCHEM 7> 5 25400,
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Fig.3.3-5 Applications for the purpose of reducing GWP (applicants and number of cases)

Table3.3-5 Changes in the number of applications related to GWP e E #a
HEES 201020112012 (2013 (2014 (201520162017 [2018[201¢|2020 [2021 )
R1123 2 2 2 3 1 4 7 9
R1132a 2 1 1 1 2
R1224yd
rog | R1233zd 1 1 1 1 2 1 1
R1234yf | 15 | 10 | 5 5 7 7 8 | 19 | 23 | 37| 4 2
R1234ze | 13 | 5 9 4 9 8 | 12 | 17 | 27| 5 1
R1336mzz | 2 2 1 2 4 5 1 1 1
R1311 1 1 2 1 1 3 | 11| 2
R290 6 4 2 7 2 3 6 2 5 7 1
HCH R600 1 1 3 2 4 2 4 2 7 7 1
R600a 1 2 2 3 1 4 2 7 6 1
HFC R32 11 7 7 1 8 |10 | 4 | 22 | 20 | 13| 8
Co2 8 8 7 |12 |11 | 1 5 | 20 | 14 | 19| 9 5
B AR
NH3 1 4 4 1 1 2 1 2 5 5 3

- IF¥CTIX GREE 28 %. W ESHERI 0 & O HFE S B L.

s BAMNSIX, £A %2, AGC, Y =v 7, ZZEBENLOHFENRSZ .
K BIE, NRT I, Fe—X, TATY, AXRTUTLENSOHES S
- IR OHECTIE, HFO SRAMEMOMBR T, R1234yf, R1234ze [IZHEF LTS,
+ 2019 FEITIX CRI NEH & 5.

< X4V IED ), R32 TRV O M.
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Fig.3.3-6 Applications by refrigerants (conventional refrigerants)
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Fig.3.3-7 Applications by refrigerants (HFOs)
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oA/ 41X GREE (#%71), MIDEA (£89) 2 BN CT%¥% 5 5. Z4Z HAIER, HISENSE %
Mz 2% &, WEMEE 4 A —H— T TOP30 MBI DK L 5.

o HFEIEBU T FIEES () D OHFENZ VORI T, #13% 4% 5D, — KB D% L
TV, % LodFEHBELZ Ao,

o EAHE A —F — b D HIFEIL, SINOCHEM (k) 23k AHT£<, JUHUA (EA1b),
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i oo HBE IR I

o BRI D A IE, HARMESR (RILKSE, ToE=7, TELKFE) N¥EEULE. RR2 L
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oGWP B HHFE TIZ, R1234yf, R1234ze, R744 OFHEHFEN L.

02019 AEZIX RI311 OHFEEH &b, —J7, RI2IEWAEINICH Y, 45V BIEDORE L H
BqIn5.

EHARIZOWT

OR744 IXH TR,  OMIEFH TOHFEANRZ . R717 OFEEITD Wi FE\ T 5.

oR1234yf, R1234ze (3% < OB THEN R LS.

oRI3I1 IE, WO HEN L, IREGBELE LTOFEHTHS.

2) FENCHIT DM EEBE AR, gz onT 29

FENH R R KO CO HEHEETH Y, 2018 FEEDOHADOPEHEAFHI335E M Of 28% % 5
TWD. BUMIX 2015 4212, N U @D ERIEIEAK (NDC) 2R L TEHY, 2030 42 GDP H72 9
PEHI BT 60~65%HIT8 (2005 4Fkk) S0 A FATH HIE L HEARE L TV D, 51T, 2020 FEHEKR
ETIE, 20600 FFETClIch—ARr=a— I LDOEREZFH LT,

Fy b A VEEEX ST VUKIEIZIE, 2021 6 A2 A& Lz, & EEE 1 70— OHI
AT a— VTRV, 2024 4 L0 BeBERIHITRN EhE S D .

BB O E/RBUILL T O LB TH DA, PHEHME, AROFFEHMEIISHOMETH H.
GB/T 9237-2017 TZE3ifkss « ©— MR 7 —70 4 - BRBEER

+ 2018 A% 7 H i1t

« ISO5149-2014 |~ HEHL

« PRI I O F JLHE 2 JRLE .

< ARESRIEOME R S TN TR Y, HERBEEU T THLZ L, RRPRDOLNS.
GB4706.32 TFEH K OFELHEO BRSO LS—E — MR 7B - 22508 - BRI~ D

FEERELK

* 2019 FhE1T

* IEC60335-2-40(55 5 W2 YEHL
GB-T 7778-2017 TR, ZatsmHE)

« 2017 FHEfT

- ISO817-2014 |Z #EHL
GB21455-2019 [JL— AT T 2 DT R )LXF—Zh=R L /NP

- 2020 HEHEfT

BT R —IREIC L ST L — Ry T R En5.

SE 30

1) JETRO : HEOREE B XK L R EORNS, (2021, 5)
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4. KA IEIRAE D BRI E

4.1 HFC KRB SIE DR
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Fig.4.1-1 {2 2019 420> HFC O % & (EP AR Y &) O3z d . FH0 4,894 75 t-CO, T, Hi4E
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U — 2 ORI RIE RGO BHARD 5T\ 5.
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Kigali revision
BOF & LT, BrimiEoBlsE, SAZEFEMICHEST D720, TRRO7u Y =7 FBRETTTH 5.
O = b - KIREBE & ER T & DRI « W2 H K Ol FiE OB s 32
(FREPEER)
T — A DOERHR ZHED 5 T2 OIC LR AN TH Y, IWEDRIXR DSR2 H T 5%
BED U AT TN, Hrin O O FEARRHERIE, 2tk &A= )M A WL T A, s o
BAFE, HMFOUEIMERE & EERME~ORBENEREL & LT LT 5.
AHEEOFTEFEL ZOHEICEENTNAS.
(2021 £ THAE 6.5 (8 (2020 4L THAH 7.0 (EM) HIM : 2018~2022 AL (5 4f))
Ol 7 v v - [KRFEHE O RIEB O I- 0 OF = 3B {RG RS AIELF ¥ GREE)
7 u HORBHMNE L TA =M BRB BRSO NH 2 b DD, 4 =T v /L a X hBREWE
DOMEZ AT D0 COEALIEEZIT ). A= RERED R B R SRS D E A % 342 - Idb L,
it 7 m b - IRIRFLZHED 5.
(2021 FFETHEKE 73 81 (2020 427 THAE 73 EM) HIR - 2018~2022 4 (5 4f#))

2) oz Fp] D99

SHEEOL T OEBESE, ENSHEICBIT 20 EBEEOR KR LONE, 5L LTWDHMmEE, HER
FIZOWTEHEZIT- 2.

- BT BREEEHBIELERS > AR DU A Tabled.1-1

- BARMEZER T2 FIRKE  Tabled.1-2

- IR (HEEMmWZEH 7)), HBARGWZEH T2 HF02021 Tabled.1-3

BN R R SN, WSO AR, Yo 7 ERED e, ZAMEOF SR e STV 5.
HFO 2 DIREWM ALY EiF 77—~ 3%\, #:I2 R1123, R1132a ZROEIMNARZ T 55, £/, 7]
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BICET 2 RBEFLHL > TE TV,

Table4.1-4 |2 H.— 7, Tabled. 1-5 IZIRAROFEEEEZ Y A VT v 7 Lz, IRERIL, SFEHT-IZHE
BINT-W'E, ASHRAE34 TOHWE #VEFEOHREITIBEML TV 5.
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Table4.1-1 Refrigerant-related presentations at the JRAIA international symposium

DT

E RGeS

RFIT

Eii
LOW ENVIROMENTAL IMPACT REFRIGERANT FOR AC APPLICATIONS

R466A

Honeywell (k)

Atmospheric Chemistry & Environmental Impact of HFOs and CF31

R1234y£,R1234z¢(E),R12332d(E)
CF3I

Honeywell (£)

VERY LOW GWP REFRIGERANT R-516A FOR R-134a REPLACEMENT IN REFRIGERATION

AND AIR CONDITIONING Rs16A fkE
DEVELOPMENT OF VERY LOW TEMPERATURE REFRIGERANTS R473A, R1132ai4 % Koura (3%)
NEW LOW-GWP REFRIGERANTS FOR AIR-CONDITIONING APPLICATIONS R468B,R468C Koura (%)
Development of a new refrigerant named "CREARD" that achieves both performance and low GWP R407H, R448A, R455A HAxy
nEh
BUILD DATABASES FOR EVALUATING THERMOPHYSICAL PROPERTIES AND HEAT . .
TRANSFER PERFORMANCE OF NEW LOW GWP REFRIGERANTS ToH—A fegR
nRWE
EI;\;EEO:&E]I-\I;O%FR/(\:;HGH TEMPERATURE HEAT PUMP USING REUSABLE HEAT R600 (IR E—EL ) ot
Introduction on development of room air conditioner using R290 in China R290 )b —Lx7 1) CHEAA (*P[#)
Continuous Cooling Turbo Compressor with Condensing Ejector for Water Refrigerant chiller R717 (& —7R i) RFY=yy
Development of Commercial Condensing Unit Employing CO2 as Natural Refrigerant R744 (22T vy a=yh) ST
DEVELOPMENT OF CO2 CONVENI-PACK R744 (o8 =/87) FAxy
2::;;2];;1?; ;2f high temperature air to water heat pump “Daikin Altherma 3 H HT” using Low GWP ) Py
REMTE
i)é}l:;l((l}l]\idlf:;?; EVALUATION ON IGNITION SOURCES OF HYDROCARBON A3 GE KRB 43 47) SRR
COMMERCIAL DISPLAY CABINETS oo A3 R A A
E:l]rll-;:;l:u fﬁiseifcr?’lg:mrgoi\;zziit)gn ;i:};le l(l::emcbol;sdtizg r:)Sf refrigeration and air conditioning equipment A3 (NF— R A
FLAMMABILITY EVALUATION OF LOWER FLAMMABILITY (2L) REFRIGERANTS A2L (PRBEVERFATR) PERMIF
SUPPRESSION OF THE DISPROPORTIONATION REACTION OF HFO-1123 R1123 (RELLIE) HR

YRITERAV b

RISK ASSESSMENT OF HIGHLY FLAMMABLE REFRIGERANTS A3 REFUCE AR - AR R
REFRIGERANT LEAK ANALYSIS FOR RISK ASSESSMENT OF BUILT-IN REFRIGERATED . .
A3 (va—f—2A) AHT
DISPLAY CABINET USING A3 REFRIGERANTS
RISK ASSESSMENT AND SAFETY STANDARDS OF BUILT-IN REFRIGERATED DISPLAY . N
A3 (va—r—2) AHT
CABINET USING A3 REFRIGERANTS
RISK ASSESSMENT RESULTS FOR MINI-SPLIT AIR-CONDITIONERS USING A3 N N
A3(QV—LxTay) Am T
REFRIGERANT AND FUTURE MEASURES
Risk Assessment of Air-Conditioners Using A2L Refrigerant and Subsequent Situation A2L AT
YR T LERERER A E
HYBRID DYNAMIC TEST METHOD FOR AIR-CONDITIONING SYSTEMS WITH NEXT e _
GENERATION LOW GWP REFRIGERANTS BB RRLLEES
Y R T LERETHE &
PERFORMANCE ANALYSIS SIMULATOR OF AIR-CONDITIONING SYSTEMS WITH . -
Vil —4# E—*IEi 1iPN

NEXT GENERATION LOW GWP REFRIGERANTS

Total Equivalent Carbon Emission Study in Commercial Refrigeration Applications

Al, A2L (TEWIZFA)

Chemours ()

R, SIEEAR

International Standards Regarding Flammable Refrigerants A2L, A2, A3 (RIAM L [E PR AL E) AT
UPDATES FOR A2LS IN COMMERCIAL REFRIGERATION STANDARDS A2L (ks Bhi) Chemours (%)
EU F-gas Regulation revision: Process and EPEE engagement FA7 A HLH EPEE (i)
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Table4.1-2 Refrigerant-related presentations at the JSRAE annual meeting

BT~ TG FRIT
B CE- BN ENE
T B ERICED R1123/CF31 R iR A RO B I R1123/R1311 (CF3I) FIFK
TRAFE LHIEICED R123/CF Z2 A RA RO EIEHE R1123/R1311 (CF3I) I UN
JSRAE BRI A B O GWP i BEEM 12 B35 REAM PERRATF, JuRAth,
3 B RIBAREE HFO-1123/HFO-1234y/HF C-32 ORI & (2B 4 D78 HFO-1123/HFO-1234y/HFC-32 | & LIk
R32, R1234yf, CO 200725 2 Ay R LU 3 Bisy RiB A M LD PVTx HEHIE R32, R1234yf, CO2 EPN
R32, R1234yf 6722 2 o3 IR A ¥ 0D E HE FL BRI E R32,/R1234yf EPN
R LENEETIRE WD PVTx HHEHIE RI311 EPN
RFELAENITITD 3 ARG DI RASSA OWBEEVREIZR T2 25 R455A HIREIN
WIHREAT —F R — 2D (X T NWIWX]
1K GWP I BT 2 — M b8 UL R B LR PERMF At
Measurement and prediction of viscosity and thermal conductivity of R1336mzz(E) R1336mzz(E) %= NIIVN i}
HFO R MR 12332d(E) 6 L UR1224yd(Z) DR 80 E R12332d(E), R1224yd(Z) (BN
zeH
FHE 78 o K OVZE B Pl B T o~ O FA 248 Lz R290 MY 75 K ERFAT R290 EH HOERRER
HIEEAENICB T DV A —Ya— NI T2 — 55 ] K
HFO-1123 OARBS S DHH] R1123 HURAHL
T AL DT A— BRI SRRl Oz R R22,R32,R1234yf,R290 HORA,
V=F Ay a—r —ADbOMRMEG EOIRIRY 2L —ray A3 HR
V=BT LD ORI 2L —ay A3 PON
YRIT R AV
A3 AR u:m;ﬁ:/aff/wmwxﬁtxf/b A3 HAT
52 W URST BAA N OR A
A3 BEAEE LT Wﬁvaf&—xmuxﬁkzxw A3 HAT
52 W URST RAA N O A H
D RT LEREEHE
1K GWP IR ABIERASSA)V 2 Vb — R 7 A7)V DR BRI RE AR R455A VDN
HFO-1123 IRA WA - 5 =7 2 OMEREREAT R1123}EA %, R454C =ZEEE
15§ GWP (%t%:&ﬂ% Lf:‘/kjﬂ%‘:ﬁi?é)éﬁwf@%)ﬂf t%ﬂﬂﬁﬂ:@?‘éﬁﬁ%ﬁﬁ% R
85 W AT Yy NIMERERHIZEE OB 58 1 2B D IO A2 LR R
15 GWP LA+ LT:?)&&R(%‘/%?EEBZ%@%W (22 L;F;éla‘éﬁ%ﬁﬁﬂéé BEEk
5 4 W BASHER ORI Z B2 20204 FE DERV A A Ll R
1K GWP i fite— MRV 7 OV R1234yf, R454C HlTER
%ﬁ&%&@%@&ﬁﬁéj@ﬁ ;;Fé&viéﬁ?ﬁ B
5 1 INAT Yy MY EER MR AE . DB
1% GWP WA Uik Ao B ZE Bl 0 32 i l;.%‘Wﬂﬁ (B DI 7R B % Bk
56 H:2020 FEEDY I L — X —BIFE OB LRl R
78 RS RO FHE R AR M B B A ST Rk

20 2L ORI RIE L & Dot 7y BT IR O RER AT
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Table4.1-3 Refrigerant-related presentations at the HFO2021 conference

Oy T —= Sof Gy ik FERITT
Physical properties
Thermal stability of novel HFO blend refrigerant HFO1132(E), R1234yf HAX
Thermodynamic properties measurement of HFO1132(E) HFO1132(E) Juk
Saturation pressure measurements of the new refrigerant HFO1132(E) HFO1132(E) Lk
N, e e oSt T R ez ok i
Molecular Simulation for Liquid Vapour Equilibria of Ethylene, R1132a, R1132(E) and R1123 R1132a, R1132(E), R1123 i~ AN

Thermodynamic and flammable performance of a new low GWP blend to R404A

R407H,R442A ,R449A R452A
R TJU-Z(GWP=794)

Tianjin Univ. (7[E])

Thermal decomposition mechanism of environment-friendly mixture refrigerant by theoretical study

R513, R454C

Chonggqging UNIV.
(D

Accelerated equipment reliability evaluations of R-1311 (CF3I) in R-466A

R1311, R466A

Trane CK[E])

Speed of sound measurement for R-1336mzz(Z) and R-1233zd(E) in the liquid phase

R1336mzz(Z), R1233zd(E)

@EA, LA

Evaluation of Various Refrigerant Leak Detector Technologies for Use with Low-GWP A2L
Refrigerants (AHRTI #9014)

A2L

Illinois Univ. 1B

Isochoric Heat Capacity Measurements of HFO Refrigerants (R 1336mzz(E) and R 1336mzz(Z))

R1 E), R1 Z jfis

Using Twin-Cell Type Adiabatic Calorimeter 336mzz(E), R1336mzz(Z) BhfE
Measurement of thermal conductivity of 3,3,4,4,5,5 HFCPE 3,3,4,4,5,5 HFCPE (C5H2F6) VAR
Viscosity measurement of R1336mzz(E) by tandem capillary tubes method R1336mzz(E) PERTR At
Theoretical performance of cryogenic-temperature applications using R23 alternative low-GWP

. . R1132a NIST
refrigerant, R1132a (1,1-difluoroethene)
Surface tension measurement by a differential capillary rise method for a low-GWP refrigerant CF31 R13I1 (CF30) PN

Theoretical and experimental study on the flame retardant effect of R1233zd(E) R1233zd(E) Tianjin Univ. (1 [E])

g::f:r}imimﬁon Estimation of R1243zf/RE170 Refrigerant for Air Conditioning Systems for Human R12432f/ RE170 Dalian Univ. (H[E)
System / Cycle

Development of potable refrigerator “Cold Roll Box™ using new refrigerant R448A R448A e

Outdoor Condensing Units Handling the low-GWP Refrigerants Including R448A and R449A. R448A, R449A HEXUT

New Refrigerant for Battery Electric Vehicles Using Heat Pump HFO1132(E)/R1234yf HAx

Numerical Study on the Composition Ratio Change of R448A in a Vapor Injection Refrigeration

R448A Korea Univ. (%)
System
Intermittent operation of vapor compression air-conditioning system using low GWP refrigerant R454C EREAX
Annual performance evaluation of a refrigerated display cabinet using HFO-1234yf refrigerant R1234yf BREAX
Test of condensing units performance and operating limits using different refrigerants R454A ,R454C,R455A ,R744 Chemours (CK)
Energy cfﬁcicnc){, S'fafcty and Sustainability of A2L low GWP HFO based refrigerant solutions in A2L Chemours ()
Heat Pump Applications
Theoretical study comparing energy consumption using low GWP blends for heat recovery in a A2L Chemours ()

supermarket refrigeration system.

Application

Future low GWP alternatives in refrigeration, heat pumps and air conditioning to reduce the European
F-gas quota

R466A ,R467A ,R468A R469A,
R470A,R470B,R515B il

PAMATEK, Jaume Univ.
fib (RI-7 7. AN 4Y)

High-temperature heat pump two-stage configurations using low global warming potential refrigerants

RS14A,R1336mzz(Z),R1233Zzd

Jaume I Univ.

(E), R1224yd(Z),R1234z¢(Z) fth [ (r~212)
Blends with HFOs as alternative to R-600a. Theoretical and experimental evaluation for domestic R600,600a & R1234yf,R1520, Jaume I Univ.
appliances. R1234ze,R1270% & DR (A1)

Study of Oil Retention in Suction Lines with R1234ze(E) and POE32

R1234ze(E)

Purdue Univ. (CK)

Combined Sustainability Benefits from Use of HFOs in Commercial Cold Storage Buildings as

Refrigerants and as Expansion Agents for Thermal Insulation Foam R449A Chemours ()
I?;:::r]i{n;::ﬂ;}l{i;;:zleifaﬁon of Condensation and Evaporation Heat Transfer Characteristics of R454C in R454C (8 A
High-Performance Air-Conditioning Refrigerants with low GWP R1132a/R1234yf Koura (%)
Extending the Range and Performance of R-744 R744/R1132a Koura (%)

Forane® FBA 1233zd —Properties and Performance in Rigid Polyurethane Foams R1233zd Arkema (L)
Application of an HFO Blend (R-449A) in Flooded R-22 Chillers R449A Chemours (k)
ierzt;z::ats:;of Low GWP HFO Blend (R-513A) in New Commercial Refrigeration System R513A Chemours ()
Reduced GWP Refrigerant for Residential and Commercial Air Conditioning Systems R466A Honeywell K., H1[E)

An analytical comparison between R134a and alternative refrigerants in the water-cooled chiller

R513A, R1234yf, R1234z¢(E),
R1233zd(E) and R1224yd(Z)

ITRI, Taipei Univ.
()

Alternative technology to HFOs for Centrifugal chiller and deployment in advanced regions

R1234ze(E), R1233zd(E)

—ZEE T

Low GWP HFO Solutions for HVAC&R and Foam Applications

R516A, R1233zd(E)

Arkema CK ., {4)

Transfer processes

Saturated R1234yf flow boiling inside a compact microfin tube

R1234yf

Padova Univ. ()

Heat transfer coefficient measurements and flow pattern visualizations of R1234ze(E) condensation
inside a 3.4 mm diameter channel

R1234ze(E)

Padova Univ. ()

Exergo-economic trade-offs for cold climate heat pumps with low-GWP and natural refrigerants

R32,R290,R410A,R454A,R452B

Kuwait Univ. (7x—})
Purdue Univ. (CK)

Condensation Characteristics of Non-Azeotropic Mixture Refrigerant R32/R1234ze(E) inside

P W\
Horizontal 4 mm Microfin Small-diameter Tubes R32/R1234ze(E) RS PIRRAL R
Experimental Study on Condensation Heat Transfer and Pressure Drop of R1234yf Inside a 3.5
oy
mm OD Horizontal Microfin Tube RI234yf RS
Experiments on boiling heat transfer and pressure drop of low-pressure, low-GWP refrigerants inside a |R1224yd(Z), R1233zd(E), Wi _ERZE R

horizontal microfin tube

R1336mzz(E), R1336mzz(Z)

FEW O R

Experiments on Condensation Heat Transfer of Ternary Mixture R1123/R32/R1234yf in a Multiport
Tube

R1123/R32/R1234yf

HETER

Experiments on Boiling and Condensation Heat Transfer of R1336mzz(E) in a Horizontal Multiport

Tube R1336mzz(E) WEPES
Falli..ng film evaporation and pool boiling of HFO1233zd(E) on a low finned tube with thermal spray R12332d(E) P

coating

Effect of refrigerant properties on pool boiling heat transfer enhancement by thermal spray coating R1233zd(E) VRl N wi=EY -
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Tabled.1-4

Proposed alternative refrigerants (single)

g WRAEFREAEDRS)
EY ezt HBREC) | T2t GWP B b= HBRCC) | kel GWP

R1123 CF2=CHF -560 | A2l =1 | R32 CH2F2 -520| A2 675

R1132a CF2=CH2 -867| A2 =1 | Ri25 CHF2CF3 -485| Al 3500

R1224yd(Z) |CF3CF=CHCI 145 Al =1 | R134a CH2FCF3 -263| Al 1430

R1233zd(E)  [CF3CH=CHCI 181 Al =1 | Ri52a CH3CHF2 -250| A2 148

R1234yf CF3CF=CH2 -204 | A2l 4 | Re00 CH3CH2CH2CH3 00| A3 4

R1234ze(E)  [CF3CH=CHF -190| A2L =1 | R600a CH(CH2)2CH3 -11.7| A3 3

R1336mzz(E) [CF3CH=CHCF3 90| Al 7 | Rego CH3CH2CH3 -421| A3 3

R1336mzz(Z) [CF3CH=CHCF3 334 A 2 | R744 c02 -785| Al 1

R13I1 CF3l 219 Al =1

Table4.1-5  Proposed alternative refrigerants (mixture)
1
23 32 125 134a 143a 152a 227ea | 1234yf | 1234ze | 1130 1132a | 1336mzz| 600a 290 744 131

R407H 325 150 525 -447 -376 Al 1378
R4071 195 85 720 -398 -330 Al 1337
R427C 250 250 400 100 -459 -394 Al 2,060
R448A 260 260 210 200 10 -459 -398 Al 1,387
R448B 210 210 310 200 10 -441 -374 Al 1320
R449A 243 247 257 253 -46.0 -399 Al 1,397
R449C 200 200 290 310 -446 -38.1 Al 1,250
R450A 420 580 -234 -228 Al 604
R452A 10 590 300 -410 -432 Al 2,140
R452B 670 10 260 -510 -503 A2L 698
R454A 350 650 -484 -416 A2L 238
R454B 689 311 -509 -500 A2L 465
R454C 215 785 -46.0 -378 A2L 146
R455A 215 755 30 -516 -39.1 A2L 146
R457A 180 120 700 -421 -365 A2L 139
R457B 350 100 550 -464 -404 A2L 249
R459B 210 690 100 -440 -36.1 A2L 145
R463A 360 300 140 140 60 -584 -46.9 Al 1,494
R465A 210 i 79 -518 -40.0 A2 143
R466A 490 15 395 =517 -50.0 Al 733
R467A 220 50 724 06 -405 -333 A2L 1,330
R468A 215 750 35 -513 -390 A2L 146
R468B 130 810 60 -524 -368 A2L 89
R468C 420 520 60 -56.6 -46.2 A2L 284
R469A 325 325 350 -185 -615 Al 1,360
R470A 170 190 10 30 440 100 -62.7 -356 Al 211
R470B 115 115 30 10 570 100 -61.7 -314 Al 749
R4TIA 43 187 170 -16.9 -138 Al 140
R472A 120 190 69.0 -843 -615 Al 354
R472B 100 320 580 -829 -548 Al 526
R473A 100 100 200 60.0 -876 -830 Al 1830
R475A 430 450 120 -288 -283 Al 615
R513A 440 560 -292 - Al 630
R513B 415 585 =292 - Al 594
R514A 253 747 290 - B1 2
R515B 89 911 -190 - Al 288
R516A 85 140 715 -211 - A2L 142

[ Jemosmsn
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3) B ORBE LA OB

B ORI B OB DOWT, WEEE DR Z AE LT Table4.1-6 (2R, Jb—LATT 22, /)
WIDNEE A7 4 AT 32 TIEWEKRD RAI0A 75 RKFD R ITHRBLS LTV D, b— AT 3,
Vg — A — RS/ NUBEIZEI LTI, R290 DY A7 TR A A R3EITH. BNV ATF =T a2 R32
DWEARET N SN TWD A, FREMEENZ <, BURMER LD Z2 MR OR ORI (2 M T BIFRE 12
KoEmnED LTS, HEWEY a—7—X, arysriyr7a=y bTiE, F7 R404A,
R410A BEWTH L2, —i R744 (ZER{LIRSR) R OBANRK STV D, G EH H R
REITRAR R22 DN L, REBREEE LTIE, TUrE=T ROELMNMTOI->2oh 5. HENERTHE,
WMEe— MRS, FERGER TIX, BT 0 RBEUSNAA~OEEEA THON TS, ’AHEED
J1—=x7 2 1% R134a OfFE & LT RI1234yf ~DOERHANGHE S 41TV T 2023 4 B R IZ S0 S 40 2 FHE
THDHMN, NA, 8T v 7 TOREMMETITIRER DV, ZOMRFOT-DOMBNLEL 72> TWND.

Table4.1-6 Examples of alternative refrigerants for each product

S ek A KB ARG GWP | &£t BSIK R - RESE e
R290 3 | A3 |ursTFERAVE
L—LI7aY ﬁg;OA R454AB.C 152;0 A2L |t BESTAT
R466A 733 Al |tEEE. RE ML N41(Honeywell)
R1123EEHR
R410A R1123/R32 B0 hal e, mEteEE AGC:AMOLEA
&S -A74ABAT 7Y |R407C R1123/R32/R1234yf 400
Ra2 R466A 733 Al |tEEE. REMFLME N41(Honeywell)
T — g:;(;é R32 675 A2L |—EBEAIE _
R466A 733 Al |tEgE. REMFEE N41(Honeywell)
R449A 1397 | A1 |tERESRE XP40 (Chemours)
Ri34a R450A 604 | A1 Y N13 (Honeywell)
FYLTIZ Yk R410A R465A 143 | A2 P Arkema
RA404A R516A 142 | A2L P Arkema
R407H 1378 | A1 |—#B=R1L FAXUTE
R1233zd (E) =1 Al |—ExER1E (Honeywell)
. R123 R1224yd (2) =1 | Al P AGC
S—RAEH R245fa -
R134a R1234ze (E) =1 A2L 7 (Honeywell)
R514A 2 | B1
R463A 1494 Al —EBERAt XP41 (Chemours)
R290 3 | A3 |uroFHERAVE
g —r—2  |Ra1oA R448A 1387 Al —E#EAt N40 (Honeywell)
AVTULUT A=k |RA04A RA49A 1282 | Al ’
R455A 146 | A2L |MEAESHE L40X (Honeywell)
R468A 150 | A2L | » FAELTE
R744 1 Al =R
R717 =1 | BaL |E=AiE
AEAEAE R22 R717/R744 =1/1 |B2L/A1|ZA1E
R =1 Al |
5 B E:ég: 2;:3 1 Al |—EEAEL
a 3| A3 Y
Rige—rRYT R744 R454C 146 | A2L |MEAESFE XP20 (Chemours)
RERAEABE R134a, R600a EF1E (R600a)
R744 1 Al |—#HERLE
H—IF7ar R134a R1234yf 4 | AL |—#pEmAL
HFO1132(E)/R1234yf 1| A2l |MEEEEFE DIV-140 (£ /2L %)

KAREMER—RIZLTHEY. Cho N ORBEFEREEFNLEAFAVEALDND,
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1) RRFPEEE FEMEFEERH R BT D RIEBITORGRIZ OV T, (2021, 4)

2) RRFPERA PERETREORL AR 25 ARCOE 7 m PR MBI IG T SRR IS 1 D IRMLLARIEIC ST, (2021, 11)
3) HARMIRZER L¥ES  RESHHBERS S R UT A, (2021, 10)

4) HAMMZERF2EIRKRS, (2021,9)

5) EEMITEE, AARGHZEH 4  HFO2021, (2021, 6)

4.2 RERAEEIRY & EE

WARIBBEDRIRITIE, RBEMED & 2B OFBIR DA FREORIICH VY, B KOFEE 72~ T
W5, BRBEEO S DA REICER L2580 U A7 T TIE LM U, SFHOsA R, /a5 R
EITIT-ODY A7 TR A AL FINERENTWSD., SRS (A2L) 1B LT, HARBHRZEHES
(ORPEV I Y 2 7 SEARAFZE S 12 CHLD £ LD SREEEN/H STV D, H 72, RIS (A3)
WCBIL T, B, BABHERHTESD WG TV A TEHAAY FEERTPTHY, MENRESHLTH
5.

F7o, BARMBZERSRICHHEFMEZESNH T 6N, THICBB SN DB ET 2 OMEEDO X
Sy DR - HEREITO ) ZEE BRI TOEEE I L T\ 5b.

OHIGE ST AR TRERZEIAR O RTEE A A DN Z R T D00 E 9 OHIE

O it g Liz%a, FRIEATREZR FC HEIT OV TOHIE

—05, WHRZEISISOEB LT, B OPEHIck s b0 (EHEEE) Lo x L X—HEICLDD
O (M) ofE 7, Zhia 74 7% A 7 VTRl L7275 LCCP (Life Cycle Climate Performance)
THD. TR T B L DB EO TN RE V., o GWP ORI BEZER IR -,
i FHRFRIR OB IR X 2 BEHIGIC L 0 BRI NE LD, £, == COP Dh) ki
X0 BN/ NS D, LCCP HlilE, BifE, ERFASE TOMRMBETT THS.

WAARIBBEC BT 2 BR CTOREL LT, UTOEAN EFLNS.

O 1K GWP MW, REEVE, (LFREZENECTOMENRH LD T, ZNEZRIZHEH L THL 2D ox%t
IR (U A7 G R OB, B OdoE eSS, L)

@ W GWP fiii & EERRF = 2L X —{HE 2 & O TR IR L L CORBE LA

@ HEBEORHEIZIG U7 i BN & B0 7o s g i
LI A 7 FWRERZ NS HOT, M, LY, A7 AMEOMERD M E

@ [\, A, BEEAEICE L ToMIE Sx
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