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Figure 1.1-1 Comparison of regulatory limits based on the Kigali Amendment and HFC demand forecasts
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Figure 1.1-2 Annual emissions of four greenhouse gases (HFC, PFC, SF6, NF3) in Japan
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2.2 HRARDEXRTE

AK7wy =7 FTIE, K GWP @B OERIC LB BRZ 5BEL T O O TiER<, AT oBlRIcE
DERAHNATFER T L HEES 2.

I, WIEOBRENE, Lt X OWERR O =& RIRFICG 72 T HIF O 4 B 7. 1K GWP (ko A
TIEERICITE ST, Zathl JOWSIERZ 5 O 7o E B R BN EIER RO b b .

BT, MIERROBICE EE 6T, BUHER, EMEE ORBIRER BN KO AT A5 & 5 O
KRB BANBHIE 21T 5. ZAUC K Y, IREWBRA O MEREIRE 2 B A O HAf & AL o TR
5.

FEAT, T — %, RV FE, LCCP FHM S O M AR H I A 8405 L, EFEUE(bIs L OEZESR
TOIER%ZAREE T 5.

DX, ARTaTes M, WL IR - FEEO =L L D ERLEMILOBFIERF & AR S
$+kI/TW\é.

2.3 ERBRLMPBEROKRFISE

AKTaYxl FNOFFEO—2I1L, FitFELMFEELEAGDETHEEICHD.

FREFETIE, B, RAMFMN, AT AFMEOLEHIN A E L, EELKRCTHA R M
RAEEET D, —J7, WMFETIE, hOOMEEIERL, BENTRLE 2o TRIRM RS X
O AL IZ LY fHTe.

o Eoiz,

® it E¥  FUBHON (MpaRaER)

® HiBhF¥ - WEBHR (HEAEI)

EV D B 2B IC R0, SRR IISE S & EREOINEZ K-> TWD . e, K7mrY =/ b
ICBWTIE, MBIERIIRENRERER->TEBY, Yo7 bake L TUIERFEN TR ZH - T
Ww5.

2.4 HRFARRE OB
A7V =s M, K& 2OOMERBEA LMK SN
2.4.1 {E GWP BENEDRARE S USHE (RRER)

ARHEHA T, L LTREBIOANIEEEZ TLIZ, K GWP REWEEOBEMIRR I & ORIl 2 &
fid%.

EREN: ] hal

o ROMIBEOBMEE

o  EUMERIE R L ONREE SRR oS

® RBEMEFS JOE CaMEUGIZ BT D M
® YA 7 VR X OWEREREA

T4 7Y A7 NEE (LCCP) DA
B A FEHE L, AEOILEEREDN S 2 AT AMERRICE B F TORME AL A 5T 5 .
ARIEHIE, BEREZEIETE LW IaEREITOMS. (BHER) & L TEMT S 5.

2.4.2 {E GWP RIERIGHIBORSRE (FHB1ES)
AEETIE, E&LTRENERLZRD, (K GWP @BHITRHE L7 M4 OBR% & £+ 5.



HARHIZIE,

o RAWMBLICHEA LI EMEER XL OB HIT O
® LY A U LDl

®  EREVEREREAM IS L OME EMEREAN

®  EIREE T COEAMRGE

Fam UC, EMMBIC T TR EAT Oz 2 B 45T
AEAIL, EEICIDFEEMLFHR L LBAHEBONIERT & LT EMITONDS.

2.5 FOovzy FrOEETIT

A7may =7 ME, ZHETO NEDO (BT 2 mERHEIEZE (2011 FELEOER T n Y =7 )
EHAEE LT, TOMRREERE XSO, %mm&w T 72 AR 2 N 525D TH 5.
kO 7a T T, K GWP SO LB FR O ATEEE OMFI DN ED LT E 2R, K7
oY/ FTIEIE —HED

® EH{LAlH bfx/%&%{%ff%Oﬁm%

® LRV FIEOMST

® AR EHEE O

REL T 5 RICREN D 5.

Lo T, RFuv =7 ML, FEEWRERE O ERLERE~OEE L 2H S P T ey =7 M e
L CAEMIT DS,



3. IRFARBMET I MO LA

3.1 HARARDEM

AK7av=r NI, B PV A—NEEEX YV KEIZRES L HFC HIEEBE ~OR S Z g & LT, K
GWP %0 32 i{bds K OVE KIS T 2 i R ZE M as it O sr 2 BN & 5.

FRCARZ v Y=/ hTIE, BRBEEA~OBMAIRE TIXe <, EBNGEEA —T—nBR% %D 5 HFO-
1123 B LUV R-1132(E)% % Al & L 72 [EPE HFO RIEA WO FEMbZ T 5. Zo7 7mn—F1F, K
GWP b L BEERMERE DN 2 X D & & 61T, ENPEEOHM MR 2R - BB ST BN EHERERE
AT %.

LLARs, ZAb0REIIEM TIZERALICE->TELT, UTOREWREELA LTV,

® SiREELRMTICEBIT 2 B oG D% A FTRENE

o RAMBEHAOIREYZA RICENT S — MR THEDKT

®  HFO {EA ko AWM ME D R FE A

L7z T, KXev=7 bOBWIL, BITIKGWP Mt aB T2 Z & Tldil, 2o oifE%E iR
L, 22k - PERE - BREEVEZ [FIRFIZ 7o 2L aTRE 22 0 I - BERRHIN AR A ML T2 2 L I8h D

3.2 RRYRNEXERINRE
AT BV =7 BT HREREREIL, UTFOMSICKBISNS.

3.2.1 HFO RE BB EDERYEDEF

HFO IR G WD AR MEIZB NI FO L S I FIARSLE L 72 5.

o HIff I 2 HFO IRA IO KA MO E

o  WMEIZ S R OB

® NIST ® REFPROP T A[AEZR L 912, EFET — & X—2{LICH#k

3.2.2 BRI OARA & HNF

HFO RS EA D B O MREIGIE, JEMEENE O SR - EESERE LK ERIC L 0 344 % aRErE
N, ERICBIT2RKDOEED—>THDLH. ZDED,

®  UNREAESMOFE

® L HEAE DR

o LZAVEICEET 2 EBEHMILAIRET 272012, RVl L O

B LT, BRI E LT 20ER D D,

3.2.3 E— FRY IMEREDFER - ML

HFO RIEAWELE, EZ T A FLBMMEOEVNT LY, fEkD HFC ML L ik L CHERENME T %
BEVDHH. ZOlw,

o AR OREERE DL E
JERER O AR A

WA A 7 VO fL,
A3 LT, BUTHR L A% EOMREE KB 5 Z Lk bh 2.



3.2.4 HliFiES L UK EBOREL

WO FRIIE, T —%, ZeVERHn, RECEFMN A RS LIcsHi SRR AR CThHD. Z D
7=,

e REEHRENAB L UMt T — & DA

® MR FIE DML

® LCCPiMliZ&Tes AT LFMFVED & AL

3.3 ZOFTy kb (HIRFARER)

$7D/:7ﬁ KVAMENAERT Y Ry ME, UTOLEY THD.
—IZ, ALK GWP IRAEWBHEM ORER L OZ OREO KRR TH H. 2k, EAkIC

Wﬁt%ﬁ%m@%MﬁWWéM6

B, BIEOBWINVET — 2 B LI OREFERAOHEBETH Y, TN XD @REEZRMERE T X O
RERFREE 72 D,

B, HOOMRGEE R SR FIEOMNLTH Y, ZHTEBEE~O R A2 HEFIC AN E
BRMR LS.

W, BucHigel X ORISR T 2 REHES OBE TH Y, RABEICHES LR it ok %
T 5.

WIS, WEHZEHR Y AT AT BRI KON LCCP #Hli FIEORMEN. TH 0, WHERIE D b e
Gt BRIERESHEE CERAMIC D ZENAREL e D,

INooT7T Y N7y M, FERIGEEORMBEMEE LA H721F T, EELKRTA NS AR
fiie LCoMREaT5.

3.4 7 hhL (B - ERHZR)
AK7uY =y FORRIT, REENSCTUTOT Y M hid bbb,

3.4.1 A TY AL (O sy FMIBD~KRTER)
® LI T i L AE O B AL

®  FEERIGHIC B2 AN O RN

o ZAVEREMiF X OMEME(IZ T T BT T — & OB f

3.4.2 FHANI 7V AL (2030 FHIER)

® K GWP Witk istas Db KOS ERA

o 7mywmmﬁﬁ%®ﬁﬁmﬁébt”%®%&
®  MURZEFYERIZ R DRI E A A P HIE 0 i

3.4.3 REIN 7 AL (2036 & LARE)

® 5V KIEIZE-S < HFC HIE B E DRk~ D E R

® 2050 N—ARr=a—FTILOEH~DESL

® (X GWP militis L OBIE R 0 B2 31T 5 E B4 1 D5t



Future Vision & Outcome

+ Kigali Target: -85% HFCs by 2036
+ Carbon Neutrality 2050: via low-GWP

refrigerants

« Competitiveness: Strengthen Japan’s
refrigerant & equipment industry

2036

52

NEDOZ5R30N,

Current Situation

+ Policy shift: Ozone — Global warming
mitigation

+ Adoption of green refrigerants accelerating

» Gaps remain in residential A/C — project
focus

Figure 3.4-1 Desired future vision and outcomes
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Figure 3.5-1 Path from research output to outcome achievement
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A NITER T 2B 2 J T 5 B mPERR B Hgs DBRFE ICI D ML A TV 5. EMREICBI L T, &
Mt I C I DI O VSRR BN 2RI L, EMEHEERSL IS L - EEAME OB 2D, JEMEE O & E b
IR ATV S,

4.2.4 FHBTIN—T
RRHKRZ EERBERENL D VAT AEREFHL 7 Vv — 71, #kx 7{k GWP SiiEx Wi 27
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LMEREE THT 2720 00UfFERNRY I a2l —va P Iy 7 —LEZHELTND. 2OV Ialb—H
—I%, B7ITRE SN ESHE O LCCP f#tT 2 WREIC L, FEAMEIZAT The b A LR EM 2R ET 5 D
(ZARNED. YA 7 VOVERERNT I L OV 2T AR FEDOEELZITY, YR ab—ra IR X
UNLCCP iFfili 218 UC, Mt - BEEs ORE R il SR 25 5.

Kyushu University H AIST I

Kyushu Sangyo University Nagasaki University
Group for Refrigerant H l

Property Evaluation _INationaI Institute of Advanced Industrial

Science and Technology(AIST)

AIZOTH

Saga University Science and Technology

I}-DTokyo University of Marine

UACJ |

Kobe University |

Component Technologies

Osaka Electro-
Communication University

Shizuoka University

‘

_{
Group for Equipment |_ 'l
_l

Advanced Composite |

AGC |

Daikin Ind. |

Central Research Institute of
—l Group for Safety Evaluation Elecitic Power Industy
Suwa University of Science I

Group for System H

University of Electro-
Performance Evaluation

Waseda University Commanications

—i Equipment Development H Hitachi Global Life Solutions |

Figure 4.2-1 Project structure

Table 4.2-1 Project implementation themes and contents

Theme

| Contents

B Commissioned project

(Development of low-GWP refrigerants suitable for residential air conditioning, etc.)

Group for Refrigerant
Property Evaluation

 Acquisition of thermophysical property data and narrowing down of candidate
refrigerants
» Developing equation of state and mixing model for use in NIST's REFROP

Group for Equipment
Component Technologies

» Regarding heat exchangers, development of technology to suppress heat transfer
deterioration of mixed refrigerants and high-performance heat exchangers

» Regarding compressors, clarifying the refrigerant dissolution behavior in
compressors and developing lightweight composite materials suitable for
compressor parts

Group for Safety
Evaluation

» Development of evaluation method for HFO refrigerant self-decomposition
reaction and low GWP refrigerant mixture composition

Group for System
Performance Evaluation

» Development of system evaluation methods and Al optimization algorithms for
refrigeration cycle simulators

M Subsidized project (Development of equipment using low-GWP refrigerants)

Equipment Development

» Development of a condensing unit using low-GWP refrigerants

4.3 FHENSEROMER

[

B EE 1L, BENEELZY, 1K GWP BB LSS OB E L OMERERIE N E S 11 5.
K7ux s MBI EXOBRIZIRER Th 578,

®  HRCHE TR O R o FE i ]

®  SEMLIZIAT - MERE - (EHEME D MGE
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AR HELREI A L TEBY, WHERRMRE A A~ LR DHREE LRI L TV 5.
4.4 BREREE & FH O xR

Figure 4.4-1 1%, R-1132(E)R&GBICH T D 2T AVERE LIRS OBRZ RIS TH 5. &K
RS T B 7R E AL, B EROMEREEHE, FR %ﬂﬁ%tmf774%%% ﬂﬁé&ﬁ#ﬁ«mm
DOIETFHENDEEHEINTZ L O TH D, FilhiE R-1234yf & R-1132(E)DIRE AT, R-1234yf F721L R-
1132(E) DA D COP 1 R-32 #lii D COP L IFIF RS CTH 5238, R-1234yf & R-1132(E), R-32 DIRAIZ
Lo TCOPIFAWMITIRT T 5. ZORKIHEAWEDIRE 74 RIckdb0Th 5.

R-1132(E)DIREHEZRELT5ZLIL-T, COP LA ETDHZENDN-oTNWDLDT, BT N—T
ORFZEIC X Vv, H OIS 3AT D ERA 72 WVEPET R-1132(EkE EiF 2 Z L8 EhTnd
F72, R32 ZEAETHZ L THREZHIICEE CTE 200, RERMZRDFITMEe R-32 LD RN
FETHDH.RLEZEATIVEIGWP NKEL 25D T, R32DEALERELTEHZLITIRARS 5.

BIED R-32 RGTRZEFIEER & RIZE O U A7 AMEREZ AT 2 121E, MRS, FrlCBASHSs & IEAE% O
HINGMBENMLETH D, Has/ V—7"CTlX, RET T4 RBREVBEOEEMEREZ M E S8 528 Hidy
OFFEPHHF SN TV D, R1234yf DKL L TEKDLEERRENZ ERMLN TS, R-1234yf &
R-1132(B)iR AW IEEA K DO AR R-32 ITHA_TRE L, BABEE DN NSWRERH D, Z OO
Te OIIXERMFE DO RAULB KSR DO —2>TH D03, K7y =7 N CIIEMEHEO vfEh 28 &k L <@l
kx4 2 Z LBBFIENTND.

Figure 4.4-1 {ZR" T X 912, H#O GWP, 2l LOMEREIZ ML — A7 BMRICH Y, H—0BF TR
BL TR NN TH L. Db, K7 a T =7 b Tl BE R e 2R HI RN R Al K & 72> TN D,

(lél\f/?;iylf) Increasing low-GWP
refrigerant mix ratios
wa . ,

1
1
|
1

= . - J Low-GWP refrigerant

< Refrrgera'nt property ev(llu'atmn = ! HFO1123, R1132(E)

clll 7 R32 erformance evaluation : (GWP<1)

2 (GWP675) Property Gr Evaluation Gr ¢
1

: 20

2 G 30) O E Development of mixed refrigerant

=4 ﬂgk\"““\ compatible equipment

g R32/1234yf O o : i

£ =21.5/785 o !

~  (GWP148) :

8 R474i“ Self-decomposition reaction and

1132E/1234y§=23/77 flammability suppression
e
R1234yf HFO1123, R1132(E)

Composition of low-GWP refrigerant

Figure 4.4-1 Conceptual relationship between refrigerant composition and system performance

4.5 SEHEEREEORE

AK7wv =7 FTHE, BRI V=T ORREPBEERIICHKESND Z &I XD, mi - e - FHfio—
RBYREAL S BTV D

B 21,

o LT N—TOYIET —21%, WERETR LY AT AFHEICEN S D
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BRI N—T DML, HaRE R LOEBRFOREITKB I D

® M/ L — T OENTHERIL, WBORER L OHESRREHCT — Ry 7 &b

O XD Ay BRI LV, B O BRI C IR R RIS R LT, HARICRIS TS 2
EWAREE 72> TWNVD.
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5. 7a<x ¥y FFEHI

5.1 NEDO TR ShTULWSREDBEC BRI

ZE R DB THATH & 72> TWARBLIT R-32 TH S, WG B & LT, HERIER RSN
K<, BEMNEBVBIENREERDO SN TS, 22T, A7V 27 FTIE, =F L ohoOkERTF%
7o RFAICERRT D Z L TEONS R-1132(E) & HFO-1123 (28 H L=, 205 OWE O K% Table 5.1-1
7. b DIEEMIE, IRFB-IRFB _EHEGERFEE T DN FrT7rded L7 o (HFO) 77 3
U—IZ®7. L, ZOL5Rfafm” v FZEMmE, SEEESRET CACOMT RS 5 2 &
DHLNTEY, BENREZEEDO) 271G, ZHE CTEALIZIZE > T,

InHoEEo B ESRIE, RGEI-DBLEOGI2DITRT LI, BEORVERETFTTHLEINES.

For HFO-1123: 2CF, = CHF — CF, + 3C + 2HF (5.1-1)
For R-1132(E): CHF = CHF — 2C + 2HF (5.1-2)

- < B R
SIS DRI RO FERIIE T & Table 5.1-1 Thermodynamic properties of low-GWP refrigerants

7 N P =
0, BRDPIELRVER TOLETL, Refrigerant HFO-1123  R-1132(E)
iR RS T CIREAERY & LTHR Formula CHF=CF, trans-CHF=CHF
FL 7 AbKRFEERTS. Critical Temperature [°C] 58.6 75.7
Figure 5.1-1 (%, HFO O [ Oy iR 3% Critical Pressure [MPa] 4.54 5.17

Boiling Point [°C] -59.1 -52.6
Lower Flammability Limit

OAKAEZRLTWA. ZORIE, AZ

OO 2 SOLERE-F, Tabh e 6.3 4.4
Tl ClE 2 5 AIEROE &, iR E T Burning Velocity [cm*s-1] 6.5 30.5
XS T Tl 2 2 B0 iR I G % 7= Safety Class - A2

LTWa. BERBIE, REHEIED B 5E
BIRBOGR~OBITERLTWVWD. E
MEHEPNED ClsbR 23 5648 L 72354, HFO i il & IR I
720, BRWEESCKEESI R L, ACOMEFRTHA
REMEA D 5. RUSIRFEEIX 1000°C A8 %, By Rz &k 2.

Z DORSIEIEF N REBPER BN, JERRE NS T kT
5 EKRRAEEDMMEE S, 7 TR ORI HFO— Products:
EICORRNAAREMNH D . Z OB EZMEIT 5121, KinH CF,=CF,+CH,=CH, or
R 2 RS 5 7 P RS R IE R 3 & T (X AL 5 % CR=CR+CR=CH,
BOIRA T 20N 5. et SN IBER R JnflFl o,
R-1234yf & R-321%, 1560 RG WS ERl OS2+ Figure 511 Self-decomposition
RO, ALhpME L TRESNL TV, pathways of HFOs

Figure 5.1-2(a)l%, R-1132(E)D H C43 RS GIMBE 5 B it
S E R T EN-IREROMKK CTH S, WELEND ERT5E, DARIIIVES IEHETH. 5/
FRED LTI, RORIEHE CRHRINIC 2D, IBERRERZ 72690, BRI D T, BRI S
, WETZEE LI IRE &R, Figure 5.1-2(b)i%, WiHd L O A7 A ClliE 4 2 B 722 S #iR T /)
CIREFPH AR TR LTV D, HliF7e R-1132(B)DZEEME R X Z OfFERNIZSH 0, HEEREIR T ORFE O
R RS T CIEE OO MR AT DRSNS D Z E 2R LTV 5D, ISHHAl & LT R-1234yf %
WnT 5 &, HRILEEWRE S ENOTT~>7 b L, BepEEfHENIERKT 5. R-1132(E)/R-1234yf
IRA YO EMEE I A THREENT SN0 DRI TV L 5A, WIITEE O AT A& T

Thermal
dissociation
HFO—Products:
CF,+CF+C+HF
Disproportionation

Excitation energy

Temperature
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TEWINCREL TND ERRT I ENTE S,

FEIBEA B Gk STV D R-1132(E) X — 2 DIRA M OEWVER L OBREERE% Table 5.1-2 I2F L 7=, R-
474 /X R-1132(E) & R-1234yf DIREW %K L, R-479 1L X HIZ R-32 ZFTe. R-32 DIRIMNIET AT LAOMERE
i LS50, HERER LR NS T 5.

Pressure
Pressure

Reaction flame does not propagate

R-1132g R-1132,
) Potential temperature- ®

pressure region

Reaction flame propagates

Temperature Temperature

(a) R-1132(E) (b) R-1132(E)/R-1234yf

Figure 5.1-2 Propagation boundary of the self-decomposition flame for the R-1132(E)/R-1234yf mixture

Table 5.1-2 Thermophysical and environmental properties of R-1132(E) mixtures

Refrigerant R-474A  R-474B R-479A R-479B
R-1132(E) [mass%] 23 31.5 28 23
Composition R-1234yf [mass%] 77 68.5 50.5 33
R-32 [mass%] - - 21.5 44
. Boiling Point [°C] -43.4 -45.8 -50.5 -51.9
{;‘rlg;‘ecr?; Critical Temp. [°C] 87.8 85.2 80.5 78.1
Critical Pres. [MPa] 4.05 4.22 4.81 5.23
GWP(AR4) <1 <1 147 299
Safety Class A2L A2L A2L A2L

5.2 K GWP EAMmIEDERIERE

I BEIRAWNTIRIE 7 T A4 RERmd 720, MO8 A & i LA 7 AEREME T4 2 Al
P d 5. T, REFPROP N— =3 10 & W TR FMEREZ FHR L /R0 —# 2 7. St
A 7 NVEHREORE R Z/RTHIIC, R-32/HFO-1123/R-1234yf RO KRG E 7 4 K&~ . 5HEIX Figure
52-1 #BBZLC, UFOXIICHETS.

1
10 —(0%R32 21.5%R32  cmmm30%R32  cmm 44%R32
P < 9 TRasac
0 8 ' T e i o e P g .~ e e e e
5 7L
© 6 Dew point temperature: 5°C
=T
Evaporation -
pressure P, o 4
Q 3
Ty £
S 2
1
0 I Il Il L 1 I 1 1 1 I Il
0 10 20 30 40 50 60 70 8 90 100
h Composition of HFO1123 (mass%)
Figure 5.2-2  Definition of temperature glide Figure 5.2-1 Temperature glide with a dew point of

5°C
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O  REIMD (BAIRE :Ty) ZEMELLTERTD

® FEAREMNOCERIENERDD P

® ARIENOXIERIEEZRDD : Ty

¢ BEISTIAR: AT.=Ta — Tp

T SIRE )Y 5°C DORED R-32/ HFO-1123/R-1234yf SR DIRE 77 A R % Figure 5.2-2 (2779 R-32 O,

0, 21.5, 30, 44mass% & LCW5D. BEDIZHIZ RAS4C DIRIET T4 RHERL TS,

W, WA 7 VOMRREZTRT. FHREFIIUTO LB Th5. AaOREFREIX SC, EX%
JE, WBEIXSCLET 5. IRES T A FICKDBZHERERDIR T A2 EBET 5720, AFamET Pe=(1-
a)Pb+ o Pd EEFETDH. 22T, Pb & PAILSCIZBIFAMEENLBESENTHS.

EEMR AR OCRILE L 40°C, JENTEIE, @HHEILSCE 5. e/t /11XPc= B Pb+(1- B)Pd
LEFRT D, JEMREEOKIEGNERIL 075 LT 5.

a =B =05 LRETDHE, WETTA NICL R OMERIK T AERAINDD, o = B =1 &
WETDHE, RKOBINESND. Figure 5.2-3 1%, o = B =1 E{ELEA O R-32/ HFO-1123/R-
1234yf ¥ A7 LOHHAE COP Z/RLTW5. GWP X R-32 BEICL > TIkED -0, R-32 OEESRET
0, 20, 30, E721% 44 % [ZHEE SN TS, R32 2 0% D4, ks HFO-1123/R-1234yf IREW D
COP (T2 ED COP L0 b KIFIIKLS, O TFiX R32 2B+ 252 & CTHEMEINS. Figure
5240, a & B & 1 1D 05 IZHS Lzt & HFO-1123/R-1234yf o AT L DEAZHETDIERED
Ral—varilldasEEZRL TS, BURHEIROMEER FIZX Y, COP A LT 2[R H 5.

6 6
5 ST 52 S [ N ) ) e I 5
\\ 4:—‘:__/ o
Q 4 == / 4
e}
3 o
23 23
'S S
o 2 (o] 2
o —R32:0% —R32:20% O
1 ——R32:30% —R32: 44% p R P Y 3 O W
R32/HF01123/R1234yf
P S S S S S ST S SR T SR S SN S ST S o S S S S S S ST T S S S S ST S S S
? 0 0.1 0.2 0.3 04 05 0.6 0.7 0.8 0.9 1 0 0.1 0.2 0.3 04 0.5 0.6 0.7 0.8 0.9 1
Mass fraction of HFO1123
Figure 5.2-3 Cooling COP of R-32/ HFO-1123/R-1234yf Figure 5.2-4 Effect of pressure on cooling COP of
mixture HFO-1123/R-1234yf mixture
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6. FLHESERDERM

KA =7 ML, T bYA= A#EEEXT ) QIEICHES L HFC BB ~Ox G255 L LT, K
GWP D FE b I X OVE TN 2 iR AE TSR EIN Offec 2 B & L THEtE S h T\ 5. KR, B
IR BEA~ D 72 Tl 72 <, [EPE HFO RIREMIEDERb Al & 7 5 MW T, REERNIGL & PE¥ER
F IO ZEBR LT Th L RICARATa =7 NORERH 5.

INFETORRICE Y, W, Zar, WaEREINE XY AT LGN BT 2 FR T A Be
BN S o2 Y, K GWP ML LIS 7o AR OB RN ERICHER L TS, FFlZ, B
SIFRFOS DA KO e — b AR BRI AT T2 E R ED SN TR Y, ERMbo B2 LEAT 5 E
SR T DN RIL L oo 5.

AK7avzr bOERIT, HisrHiEBICEEELT, B

Rt 2 5 BORAVSEITST LT, FRE LT LB — | Kz'g?’}é-' NE?JIIT\EIB\EI':JTY
ERINL, E0OX 5 ITHRFEEAFEONT 200% B b3 58 -859%HFCs 2050
ChD. Thbb, AFn vz M, HEE, SRS
T OVESE NS % 50 U7m W CHERE L2 L& R 5 I
B Th 0, 5% OEBBHZETIS 1T 2 HIHRIN O 5tk 2 ‘
T LD LB BS. NEDO

AHOEME LT, $F7ov=s MIBRIclsLT, % Project =
BRI, 2RI T IE O MESLEs L OHEERRY 355 0 K W )
el 2D, LA A I B D SRR % 1550 TV S =

ERBDL. BT, HOMMESICETARRAOERILE, Th e GO
PR FE 2 o AR A ORI, EBERELE X OH S A DH]
ML R IBEELPETH S.

IHi, Yz s METRIZBWTIE, ®EICK 2B X OEE(LOHELE, 706 NTHI - Hl
L DG EH D DD, K GWP MBSO TS EAZINET 5 Z 0RO 6N 5. ZOWFRIZH
T, AFev=7 NCEHEINLIWET —%, ZEEFTEL L OREHEEHT, AR L OEBIZE
EOFEALE L UEH SN Z ERWIFF S D.

F7o, WBHERIZ - EORTEMET D O TIEAR L, EEEMREELE X OHSGEn & OBE BRI K
Thd. K7uv=l MZLVELILD R ZEER eV HA~ER L, BARIEOEN I L OFHEFEE
EREAEL L CHENL L TN 2D, AH%OEERRELE 2D, ATy =7 O AT~ L
RIREOT T 720, EHEARERBEB L OCAMEROBLENS, LTFOBREZFHH L TWn5.

® 2028 EFEICIEEE Y LRV T AL L, AT 1 ST A TP S IR BB EIFIC oW T, A<

EFEAIZFIE LT <.
® K7 ulTANKET Liz 2029 42 NEDO FERIlGEIEZBfE L, KFBEIRHE, WA —H—DETF
BfiEia L2552 LT, K707 T A THESNZGE-CHEIRERIC O W GEE T2 TETHD.

BHEICIE, A7 a Y27 FOREN, X4 U LIEICHES< HFC Y1 B EoiER R L O 2050 45 —R
Voa— MINVDOERBIZHET D E L BT, K GWP MR X OBEEMES > B 81T 5 Fe s [E oo [H B 4
NOBEACIZ DR N D Z ENHIFES LS.

Figure 6.1-1 Outcomes of the project
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  2 C   F 2 = C H F   →   C   F 4   +   3 C   +   2 H F


    C H F = C H F   →   2 C   +   2 H F    

