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ZXEeZBiEL. BWET—I3R—XXZBHZHEIIL T, REFPROP L DY
MHHEEY I VI 7 TEATESRNEAEXZHREIT O CLEAMET L, £L
T. HEZERMIBOATMARICHE L LG LYHEFTMBERZ. HRICEILTTERA
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HFORABDHALHE  HOREGWPAIERURADIICEL TIE, 415 LA IR MR RET I
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(3) HFORMEZ BV EENIERUVUE R RHFORMIEDE—NRY TH A )L REETAT (LM EEKZFE. LM KZFE)
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HEBFE DR 1—)L (2018-2020)

20184 & 20196E 20204
(1). HFORAEZ ST ES A ERUERRHFORAIED B P14 ET M
- 3 N 3 M :
OO (ﬁigﬁ&ﬁtii HEREEORE HFOIR36mz(E) | HCFOIZ4|YZ) _ HECI24HFOIZ34yHC02 iHFC32+HFOlZS4yf+HFOllZ3 >
1)-Q. [RTHHEHEDBE (EIWRILKF) I-IF01123+I-]F01234yf)I]L12F:,Si?+HFO e )ﬁgﬁiw\ P ﬁ"gf?; HFC32AHFOI 234y HFOLIY
. B 2]
[O¥C) (Elil;t gﬁlﬁéﬂ%ﬁﬁmﬁi@;ﬂui EEOWE O ﬁiﬁ;}mo Eg;%mmzwf HFO1336mpz(E)+HFO1336mzz(Z) > |
; TR
()-@. RERHORE (REKE) HEO1336mz2(E) HFO1336mez7) F"'t"&sééf Eéﬁ% e HERFOREREENE
W-B. FEDFRE (EEBMBETERR) HFOmen ) %%ﬁﬁ"m HFC32+HF§1234yf )"fgﬁﬁ%) [ CIPHFOIBNT HEO1336mzg(E)
D)-®. REAEX DT (LHNEEXF) ilgg;2+m01234yf}ll{2(;§(v)d(z) )&I}F[Sgﬁg OIBH yro1336mza(2) HFC32+HFoi234yf+coz > |
O)-D. MEAEEDOAERVET L (EBEXRSF) HFC32+HFO1234yf > EZS% ﬁ%@"ﬁi g,ﬁ?ﬂﬁgﬁﬁm HFC3HFOIZ 02 |
(2). HFOR MR Z BT EAMIERUEH RHFOR AR DGRV T
- &t ” i RN
O U TIRTRBAORERERE | nous Ty IR o PR Ty
(2@ . REZAERDGREEM HEBOHRE HFO1336mzz(E HFC32+HFO1234y£+CO2
(BB A > ()) HFC32+)HF01234yf > y >
S 7
23 . ABERNDEEIFE T (RIGKE) HFC32+HFO1234yf+CO2 3 [HFOI336mz(E) o HFOIS36mzz(z) o ggﬁf§§$iﬁﬁéﬁﬁﬁ)ﬁ§§&iﬁ)
— _ 3 s AEERUV =iniEAlE
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M)-2. [NEFEEEDRIE (BEILRIIKE) m ﬁtw%’) HFOU2HCR | HRC3:CRI_|
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@ 2020FEITHBA—H—DIODEERELEITL. 2021 FEE(CIXCFIEA S EE A S IEIZEMLT=,

@ 2022FEIZIE R1123+R290 REEEAEIZEML ., RAE EAIE *%é‘umt,f BERDMEEH -1,
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BET—IXOXRBABELURREER
(1)@ R AEHEEECRAFEEORE LM KE)

T B L% — 5 (2018-2022) GWP

2018  R1336mzz(E) 16
(3)  R1224yd(2) T
R455A : R32+R1234yf+CO, [21.5/75.5/3.0 mass%] 151
2019  R32+R1123+R1234yf [21.2/59.5/19.3 mass%] 150
(4) R32+R1123+R1234yf [21.2/40.3/38.5 mass%] 150
R32+R1123[:& 08I E]
R1123[&0:815%E]

2020  R465A:R32+R1234yf+R290 [21.0/71.1/7.9mass%] - 148
(7)  CF4l s
R32+CF3l [50/50 mass%] 355

R32+CF3l [50/50 mol%] 152

R1123+CF3l [50/50 mass%)] 25

R1123+CF3l [50/50 mol%)] 35

R290+R1234yf [50/50 mass%] 1

2021  R32+R1123+CF3l [22/73/5 mass%] 155

(5) R32+R1123+CF3l [22/68/10 mass%] 156
R32+R1123+CF3l [30/65/5 mass%] 212
R32+R125+CF3l [49/11.5/39.5 mass%] 744
R125+CF3l [50/50 mass%] 1728

2022  R1123+R290 [80/20 mass%] s

(6) R1123+R290+R1234yf [48/12/40 mass%] T

R1123+R290+R1234yf [32/8/60 mass%] e

R32+R1336mzz(E) [40/60 mass%] 270
R1234yf+R1336mzz(E) [40/60 mass%)]
R1234ze(E)+R1336mzz(E) [40/60 mass%]

RBFRILRAERE A 25BED AT DN TR ERRERTLT,
ENHRRREA FIRI+— EREMRORERMEE
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BET—ROXBABHELIURRLEE SR
(1)-@ KAFHIEHDRE (BILRIAS)

TRICEEHT-EESRIZDUT,
SBRTEMHE, ENREREE,

BT 5PoIxEE%E

A7 ELT-.

X 2R RSHE, 3D RTIE

=iRfE—

BE
=

HFC32+HFO1123
HFC32+HFO1234yf
HFO1234yf+HFO1123
HFC32+HF01234yf+HFO1123®
HFC32+HFO1234yf+HFO1123®)
HFO1123+CF,|
HFO1123+HC290

ORI ZELEANEDRRFEEIEEZHRTHO THERALS,

300-330
300-330
300-330
303-328
278-328
303-333
303-333

21-4.4
1.0-2.9
1.0-3.3
1.9-3.2
0.9-6.4
1.8-3.9
1.5-4.5

5.0
45
40 r
35 ¢
30 ¢
25 1

P/MPa

20 £

1.0
0.0 0.2 0.4 0.6 0.8 1.0

XHFO1123
HFO1123/HC2905% O VLEME S<H{E
@; AFEHIE (- FTAIED).

O AEZSINERX THEAL., RRTFEIEEDFEETREE LT,

EFRRRAA FIRIF— EXEREORRHERE
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BT—YDRBRAEBLUVHREER
(1)-@ BB PVIx HERVCETELEDAIE (BAKEEITEE)

TJOCzOMARIZE T HPVTXEERIE R ooz MIRICE TAEE LB EME

Refiigerant Composition [!fm t% *ﬁﬂIE,'FQ]ﬁ:E) = d-’ ]
Pure CO2, R22, R134a, R125, Ar, R32, R1234yf, CF;l, R1123,
HCFO1224yd(Z) R1224yd(Z) R1243zf, R1233zd(E), R1336mzz(E),
CF;l EEmE]
HFO1123 R32+R125+R134a, R32+CF;l, R32+R125+CF;|,
Binary R1123+R290, R1123+R1234yf
HFO1336mzz(E)HFO1336mzz(Z) | 43.80/56.20 mass% CFyl S ?F3I '
HFO1234yf+HFC32 37.41/62.59 mass% 0000k v x & © 9. | 10000 ox vas+ |
23.29/76.71 mass% » JR ° '
L - L
HFO1234yf+CO, 97.38/2.62 mass% 8000 a g § X 8000
[ x o L
HFC32+CO; 97.25/2.75 mass% § 6000+ v . g § g ¢ 7 “g 6000} %
HFC32+CFl 87.5/12.5 mass% N TET D x S 3 9
4000+ x vow x X E 40001 v
95.5/4.5 mass% i S ST
v a b r
HFO1123+CF:I 10/90 mass% 2000F ] 2000
L 2000OOO oo0o0000O
HFO1123+HC290 50/50 mass% AR .
320 340 360 380 400 420 440 460 I VT e
HFO1123+HFO1234yf 50/50 mass% Tk 0 500 1/‘;(00 1500° 2000
o 74kgm® * 791k + 1316 kgm™ o Ikgm®
Temary a 228 fgni v 840 k% 0o 1408 k%i o 323K © 373K © 423K
- A - a a
HFC32+HFO1234y£+CO; 30.31/67.12/2.57 mass% x 3 tgi o besiom. 5y {2§§§§; y 3K T IRk « ink
39.59/56.18/4.22 mass% s o }ﬁ . lois ﬁgj v 1817kgm Pk Tk T K
54.28/42.88/2.85 mass% s T30kgn” v 119 kgm -
A EE Y
26.66/70.02/3.32 mass% CF,l DPVTHERIERR

mumiE, mEEZRIDIC, MRESIEE, 25 R8IELE. ST R1IEED PVIx EEZBIELT=,
@ fln 9%13@"5 2R RIEAMESIEME. SO RIEGAE2EAOEELREAEL=,

EHRMREA FT 24— BN
10
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ET—RORBARLLIURREER
(1-@ RERHDRE (RHXE)

AEFAHDE—nE: 13185

R32 R1234yf

R1123 R1234z¢(E)
® seriesl ® seriesl

® seriesl @ seriesl
O series2 series2
—Huber series3

(2018) —emp. corr. etal. (2015)

R1243zf

® seriesl
O series2 ® series2 O series2
O series3 O series3

Murelo et al. —Liu et al.

R1336mzz(E)

© seriesl
O series2

—Kondou ——emp. corr.

(2012) (2021)

—_
N
T T

—_
(=}
T T T

Surface tension, o [mN m™']

CF;l

R1243z¢(Z)
O seriesl
© series2

—Kondou et al.

(2015)

" ]| R1130(E)

® seriesl
® series2
O series3
Tanaka et al.
(2022)

1| R1224yd(2)

® seriesl
® series2
O series3
emp. COIT.

1| R12332d(E)

® seriesl
@ series2

1| —Kondou et al.

(2015)

R1336mzz(Z)
O seriesl
O series2

emp. corr.

® seriesl
® series2

———emp. CoIT.
|| Propane

® seriesl

~EEELRE
1278 3EDREEAEIZTDOVLTAIEEZSE T L=,
R32+R1123
R32+R1234yf
R32+R1234ze(E)
R1123+R1234yf
R32+CF,|
R1123+CF,|
R1123+R1234yf+R32
R32+R1123+CF,l [22/73/5 mass%)]

[30/65/5 mass%] [22/68/10 mass%]

® series2
Murelo et al.
(2012)

R32+R1234yf+CO, [R455A:21.5/75.5/3 mass%]
R32+R125+R134a+R1234yf+R1234z¢e(E)
[R448A:26/26/21/20/7 mass%]
R1123+R290 [63.5/36.5 mass%] [78/22 mass%]
R1234yf+R290 [50/50 mass%)] [71/29 mass%]

)Parachor Method
REFPROP 10.0/5 REFPROPIZ
HHRAENTWNS. BEETILERNT
/L x, y BNEHEINS.

L TS
340 360 380 400 420
Temperature, 7 [K]

PR E N R RN NI |
820 240 260 280 300 320

@i nIE131EE. B 12BEDEXREERNET
AEL., REAENDMEEAXZERLT=,

@ Parachor i& WIZkY ., BEEREDREES
HEEZEmEL =,

EFRRRAA FIRIF— EXEREORRHERE

o= SE1s )|

11
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ET—RORBEABRLLIURREER
(16 EEDRE (EXRRMLETER)

BRY> I imPEEEE (K) ENEEHE (kPa) BRI

HFO1336mzz(E) 303 — 403 40 — 900 36 (vapor)
HFO1336mz2(2) 63— 343 40— 6550 s (i)
CF,| 280 — 343 310 — 6850 35 (liquid)

ol ;'fgf\,}; o 283 — 313 130 — 490 18 (vapor)
HFO;S%“OVK ";';2,21 23 313 200 — 980 7 (vapor)
AR 2 Rt/ FOEACE, - 283 — 313 150 — 780 17 (vapor)

75.5/21.5/3 mass% (R455A)

QA ITEL. 2R RIEB A 2TE 5.
SN REENIE1EEOETEZATEL -,

@ SHEERT—4HML, BEKMKIKED
TEE b Bcp0 ZHE H LT,

@ H-ICREERAEEETREL.
/&*Eﬁ“o)% i/,EJ])E:b‘f_.l".)f:o

Wﬁiﬁ & AERE
BRI FLAILE— BRSNS



2. BIEERUERIRR

(2) 77+ 7y b BEERUERIRR

BT—VYDRBRAELLUVHREER
(1)-@ #@EMNEEDAERUVETIVE(HEEXE)

Measurement
. . range Prediction
Refrigerants/Blends Properties Pressure, method
Temperature
Thermal conductivity 1 to 4 MPa REFPROP Ver.
40to 140 °C 10.0
AlAGE: Viscosity 1to 4 MPa REFPROP Ver.
40 to 140 °C 10.0
Thermal conductivity 1to 4 MPa REFPROP Ver.
40to 140 °C 10.0
Al AR R Viscosity 1to 4 MPa REFPROP Ver.
40 to 140 °C 10.0
Thermal conductivity 0.25to 4 MPa ECS model
40to 180 °C (NIST)
Al AN Viscosity 0.25 to 4 MPa ECS model
40 to 180 °C (NIST)
Thermal conductivity 0.5to 4 MPa ECS model
CF.l 40to 120 °C by modified EOS
3 Viscosity 0.5 to 4 MPa ECS model
40 to 120 °C by modified EOS
HFC32/HFO1234yf Thermal conductivity 1to4 MF:a REFPROP Ver.
[68.9/31.1 mass%] 401020 © 10.0
[21.5/78.5 mass%] Viscosity 1 to 4 MPa REFPROP Ver.
e ° -40 to 20 °C 10.0

@® HFORAMEDIMEERLIUVMEZATEL. AEXNRDMAIEE
+3% LU T CHIEAgELEHEEXZ/ERL=,
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Type Room air-conditioner for R22
Refrigerant R454C, R290
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1 1
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0 0
ERAEEE FRAEEE FRAETER BNAEHE EAREEIESE hRIE RS B/NEEIEE

M R22 MR290 MW R454C
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61C/836/DC

For IEC use only
® 2019-12-13

INTERNATIONAL ELECTROTECHNICAL COMMISSION

TECHNICAL COMMITTEE NO. 61: SAFETY OF HOUSEHOLD AND SIMILAR ELECTRICAL
APPLIANCE

SUBCOMMITTEE 61C: SAFETY OF REFRIGERATION APPLIANCES FOR HOUSEHOLD AND
COMMERCIAL USE

Proposal of Japanese NC to |IEC 60335-2-89: “Household and similar electrical appliances
— Safety — Part 2-89: Particular requirements for commercial refrigerating appliances and
ice-makers with an incorporated or remote refrigerant unit or motor-compressor®-
Refrigerant Charge

Comments / proposals should be submitted using the IEC Electronic voting system by the
National Committees by 2020-02-21.

Recipients of this draft are invited to submit, with their comments, notification of any relevant
patent rights of which they are aware and to provide supporting documentation

Introduction:

Note of secretary: This DC combined together with the others DCs listed in the SC61C agenda for
London 2020 initiate the formal revision of IEC 60335-2-89. National Committees are requested to
provide their support for this revision. A Review Report will follow.

According to the clause 22110, it is able to charge up to 13 times the LFL for A3 refrigerants within a
refrigerating circuit, but it is able to charge only up to 1,2 kg for A2L refrigerants, which is about 4
times the LFL of A2L refrigerant, consequently, because of the requirements “13 x LFL or 1.2 kg
whichever is smaller. A2 refrigerants have higher LFL and lower flammability than A2 and A3
refrigerants. According to IEC 60335-2-40, A2 and A3 refrigerants are allowed to charge up to 26
times the LFL and A2L refrigerants up to 52 times the LFL, A2L refrigerant is larger than the A3
refrigerant in the muitiple of the LFL that defines the refrigerant charge.

Therefore, in order to make it easier to use A2L refrigerant in the refrigerant unit, the muitiple of A2L
refrigerant to LFL should be at least the same multiple as A3 refrigerant and it is necessary to be able
to charge the refrigerant up to the same multiple of the refrigerant charge as the LFL regardless of the
flammability of the refrigerant.

Proposal:

22 Construction

Delete the provision about the maximum refrigerant charge of 1,2 kg to A2L, and change the first
sentence of 22.110 as follows.

22.110 The refrigerant charge of flammable refrigerant in appliances with an incorporated refrigerant
unit or motor-compressor shall not exceed 13 times the LFL of the flammable refrigerant in any
refrigerating circuit. However, the refrigerant charge for A2 and A3 shall be less than 1,2 kg, whichever
is smaller.
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(ISO / TC86 / SC6 / TG13 / Informal group for Load—based test method)
9 TICRENL2BIDFHERTToT-.
ZEH
CSA, BAM, Purdue Univ. KRAAC, ===~
22— A3—HKHLEFRHABOEFRZERICAFTTERIMSINDODDOHY.,. AT RITES

LT e P
ISO ISO/TC 86/SC 6/TG 13 ISO ISO/TC 86/SC 6/TG 13 ISO ISOITC 86/SC 6/TG 13
S R SN
ISO/TC 86/SC 6/TG 13 Di i on the G ts’ Pri tation “Load-based test method” informal meeting “Load-based test method” informal meeting
N 22 Meeting mi of the 3¢ ting in Zoom (2022-04-12) Meeting minutes of the 4th meeting in Zoom (2022-06-08)
Attendees: Attendees:
® TG13 3™ meeting on June 28", 2021 Organization Name Organization Name
1. NEDO project at Waseda University (Prof. Kiyoshi Saito| USA, Cadeo group Warren STEM USA, Cadeo group Rick HUDDLE
+ There is a reason why Prof. Saito is invited to this MT. Waseda's method allows to USA, AHRI Xudong WANG USA, Cadeo group Warren Mike STEM
realize load-based test and it can emulate the heat load in the room. Furthermore, the USA, AHRI Chris STONE USA, AHRI Xudong WANG
method is carried out in an air enthalpy chamber, which most of the larger unit is tested. Canada, CSA Bruce HARLEY USA, Purdue University Parveen DHILLON
It enables many kinds of unit to be tested with lower cost since the cost to build an air Canada, CSA Charlie STEPHENS Australia, Rinnai Satya MAVURI
enthalpy chamber is lower than a calorimeter chamber. (Osami) Japan, Waseda University Kiyoshi SAITO Canada, CSA Bruce HARLEY
- | understand that mathematical model of room emulator is very important. However, Japan, Waseda University Niceolo GIANNETTI Canada, CSA Christopher DYMOND
there are many types of buildings and rooms, which are very different. How the emulator Germany, BAM Andre WACHAU Canada, CSA Charlie STEPHENS
applies to those different buildings and rooms? (Jun) USA, Purdue University Jim BRAUN Canada, CSA Gary HARMER
» Buildings in each country are completely different, however we can easily change USA, Purdue University Parveen DHILLON France, Carrier Christophe FRAYSSE
the emulator according to such as building size, conditions, and climate. In my ISOITC 86/SC 6/TG 13 Convenor Matthias MEIER Germany, BAM Daniel MOCK
opinion, simple emulator should be used for standardization in order to make people ISO/TC 86/SC 6/TG 13 Secretary Eri UENO Germany, Viessmann Ingo SELIGER
understand easily. (Kiyoshi Saito) ISOITC 86 Chair Drake ERBE India, BIS . Khushbu .J5|dolsna KINDO
» A calorimeter chamber has much larger heat capacity because air flow has to be ISOITC B8/SC 6 Secretary Support Nao YANAGAWA Japan, Waseda University Kiyoshi SAITO

very high in the room and wall has larger impact than an actual room. Heat capacity
can be bigger than actual room. In order to cancel this effect, this emulator can work
as if the room is small and we can evaluate the control of the unit. This emulator is
necessary to see the actual reaction of the ACs. (Osami)

| have a question on thermal capacitance that vary from laboratory to laboratory. What

are the effects of the walls and thermal capacity of the test chamber? (Rusty)

» The point is room emulator compensate everything like the time delay of the test
chambers, and cancel everything such as thermal capacity of the test facility. Since
we are still under the investigation, there are some time delay for a measurement
chamber and a condition generator, however they are very small. The room
emulator can cancel the unique conditions or characteristics of the test facility.
(Kiyoshi Saito)

What is the difference between BAM's method and Waseda's method? (Michele)

» The most important difference might be Waseda's method considers not only
building load but also thermal capacity. Even though a test facility is changed, you
can obtain completely reproducible result. Building load and capacity are measured
virtually with the Emulator. (Kiyoshi Saito)

EFRRRAA FIRIF— EXEREORRHERE

ISO/TC B6/SC 6 Secretary Support
ISO/TC 86/SC 6/TG 13 Member
ISO/TC 86/SC 6/TG 13 Member
ISO/TC 86/SC 6/TG 13 Member
ISO/TC 86/SC 6/TG 13 Member
ISOITC 86/SC 6/TG 13 Member
ISOTC 86/SC 6/TG 13 Member
ISO/TC 86/SC 6/TG 13 Member
ISO/TC 86/SC 6/TG 13 Member
ISO/TC 86/SC 6/TG 13 Member
ISO/TC 86/SC 6/TG 13 Member
ISO/TC 86/SC 6/TG 13 Member
ISO/TC 86/SC 6/TG 13 Member
France,

USA, Intertek

Belgium, proxy of TG 13 Member
Australia

Kanna UEYAMA
Osami KATAOKA
Hideaki KASAHARA
Laure MELJAC

Els BAERT

Yang CAO

Allen KIRKWOOD
Kevin MCFADDEN
Alfredo OLIVEIRA
Jyotirmay MATHUR
Andreas ZOTTI
Jun-Young CHOI
Jin DONGSIK
Christophe FRAYSSE
Byron HORAK
Charlotte LOT

Satya MAVURI

Japan, Waseda University

Japan, JISC

USA, Purdue University

ISO/TC 86/SC &/TG 13 Convenor
ISO/TC 86/SC 6 Secretary Support
ISO/TC 86/SC 6 Secretary Support
ISO/TC 86/SC 6 Secretary Support
ISO/TC 86/SC 6 Secretary Support
ISO/TC 86/SC 6/TG 13 Member
ISO/TC 86/SC 6/TG 13 Member
ISO/TC 86/SC 6/TG 13 Member
ISO/TC 86/SC 6/TG 13 Member
ISO/TC 86/SC 6/TG 13 Member
ISO/TC 86/SC 6/TG 13 Member
ISO/TC 86/SC 6/TG 13 Member
ISO/TC 86/SC 6/TG 13 Member
I1SO/TC B6/SC 6/TG 13 Member
ISO/TC 86/SC 6/TG 13 Member
ISO/TC 86/SC 6/TG 13 Member
ISO/TC 86/SC 6/TG 13 Member
I1SO/TC 86/SC 6/TG 13 Member
ISO/TC 86/SC 6/TG 13 Member
ISO/TC 86/SC 6/TG 13 Member
ISO/TC 86/SC 6/TG 13 Member

Niccolo GIANNETTI
Nachiko ISHIBASHI
Parveen DHILLON
Matthias MEIER

Nao YANAGAWA
Kanna UEYAMA
Fumika MASUDA
Hirono TSUTAMOTO
Osami KATAOKA
Hideaki KASAHARA
Els BAERT

Yang CAO

Allen Chad KIRKWQOOD
Gary KNOX

Kevin MCFADDEN
Andre WACHAU
Alfredo OLIVEIRA
Seung-Kap LEE
Henk KRANENBERG
Jyotirmay MATHUR
Andreas ZOTTI
Jun-Young CHOI
Bimal TANDON
Dongsik JIN
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Module folder
E] Thermal system
Module aditor
., - 9.8,
Various module Parameter List :
+ Compressor Symbolimage (SVG) \ = Edit selected module
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