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In accordance with the present invention refrigerant compositions are disclosed. The compositions
comprise a refrigerant mixture consisting essentially of HFC-32, HFO-1234yf, and CO ;. The compositions
are useful as refrigerants in processes to produce cooling and heating, in methods for replacing refrigerant

R-410A, and in refrigeration, air conditioning or heat pump systems. These inventive compositions match
cooling capacity for R-410A within +10% with GWP less than 400 or less than 300.
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In accordance with the present invention refrigerant compositions are
disclosed. The compositions comprise a refrigerant mixture consisting
essentially of HFC-32, HFO-1234yf, and CO,. The compositions are
useful as refrigerants in processes to produce cooling and heating, in
methods for replacing refrigerant R-410A, and in refrigeration, air
conditioning or heat pump systems. These inventive compositions
match cooling capacity for R-410A within £10% with GWP less than

400 or less than 300.
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59/37/4 44/51/5
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59/35/6 44/49/7
59/34/7 44/48/8
59/33/8 43/53/4
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EEHOIEEYN S EEOTIEZHEE ~ 324 0.1 EEfobEyy
35 EEO AL ZHENERFLE - FISRHEeYER 2 () RInEIE
TR FH 2R B/ Bl e SE 1R B 2 S B OK T B8 4 -

[0060] AfE—{EEREEIF - EEEIREEE b T~y AT BE4H

BEVIH ~ R ~ ZOUIERE ~ B - BOGR - ERKE - =

i

il

mon - EHR R B ERMS - wRRTS - O BRBE B o MK - RRHEEH

bl

oy
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P51 Suniso® 1GS ~ Suniso®™ 3GS ~ & Suniso® 5GS {j Crompton Co.54

55 13 | - £ 38 HBUHHRE)
112102738 B A0L01 1122003877-0



1883380
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B ZHBERAT 0 KL HAB 22 i Nippon Oil $5& 7 SZfE R © L
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el o Zuit 20— RINUV)ARL - 52 UV Julo] B—@ e
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e B FER T EE R AT 2 BF4E 0 2 H R
(naphthalimide) ~ 3£ -~ F & & - - JE(phenanthracene) ~ Mg
(xanthene) ~ Bl (thioxanthene) ~ ZXF£M[IE(naphthoxanthene) ~ & Y%
-~ REERZITEY) - RHEE  ZFHSBREAERERRBRZ
(EAT i bt B LT A IHR &) -

[0065] FEFELEFhEfI+ - Fr@Eam &R 0.001 EEH 5
EEE4 1.0 EEEHIEE UV el o fE A E R H - UV ok LIy
0.005 BEEHTEEL 0.5 BEEH LN EGREL ; it HArE R+
UV ok gasHEY) 2 0.01 EEHFEEL 025 EEHSENER
E o

[0066] UV HuitbE i A TTEI R B 4ebH e st (Plmsls &

C ZEFRE - BUBER ) ZORIRER SRR BT AT Ry Y - T R E IS
VIRREVA 4 - 8% UV 285 (Pl REZ R %0 ) i —%
SMEHRE T MEREE] - AL > BE&AM UV R ZHEY B R EHRLE
TE BRI %0 B B R R B R AT U E Y

[0067] WmIEAKRSZFIHASY —RRER LS —IELEHADTEHER
TR > F AR L E RS R TS RS )
2 SRR - AL R E IR - JuRi B AR E S E E KA 99:1
£ 101 - BUAEIERE 2D —HEEE 5 i NPT R EEY | K -
R EE ~ B R R (GE N AR HEE) - BRRE - B B - &b
b (O _EHE - Z848% - 845 - RSP - Be - WBE - 77

5515 | » £ 38 HEUHHRHE)
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Rl -~ wmE - R LLI-=Z=&4 - REEEY  RFEREMERRES
FETIE T~ 2 BT BNABIR &Y

[0068) FE—ibLFhifl+ » JFLEHETBEERD—TEEEH - MU
E— N EEERI i REEY AN - AR EEE T
PRR&AE 2 BR4H © R - IREE - TR le Bl (SR N i )
Baiz ~ 05 - B - ARe?) (BN _8H R - =84k - 815 ~ 2R
E) -~ e~ Wills ~ 5HER - & L1L1-=Z8kk - REREY > %%
REVIERE ARSI R 2 EFEEERRESY) -

[0069)  Bh VAR K /S0AE A7 0] B8 E i T 5 AT A Rl < BE4H IR ik
(MEEANR - f - KEZBATHEE - &0 _HE(OME)) - KHES
Y ZEREGVERE AR AR EEVESY) -

[0070) EZHHAERIE] B4t M BRI AR R BT RIRIE AR H&H 3
2 15 f@RfFEF - HEB A Heb—fEK » HagE g £/ T FIFaH Rk
ZERAH BT BEWNRRNR T BRFRETHERET G Kbt
BFREENE - B0k - Bribe ~ REBIOE  OF 0 ¥kt 0 £l K3
fEESE - HERMEERIEFEEA RPN PIEES Exxon Chemical
(USA)$H & © Isopar® H (+—ke(Ci) e+ fi(Co) 2B EY) (&
aifg Cp 2 Cp ZEAMHE )~ Aromatic 150 (Co £ Cyy 75 HE ) ~ Aromatic
200 (Cy £ Cis 75 ) ~ K Naptha 140 (Cs £ Cu Al ~ 368 ~ KITHR
RREGY) - RIREEY)  ZFEREGVEREKEEFATER 2 AF A
HREY) -

55 16 | - £ 38 H(BHHREAE)
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[0071] EZMHEKI S KEDV—TEEEHEHEEE - ZEatEHEEE
AraEb RIFFEMLNGEEVERILEY > HdhEeEYea s/l —i
HENWEEETT  szHAEHE CH,=C(R)CO,R? » CH,=C(R?)C¢H4R* ~
K CH,=C(R*)C¢H,XRO IR » Her X {REEWT 5 R ~ RP ~ K R (GIEIT
EEE H H K Co-Co e B R AT4HR 2 BF4H 5 H R? ~ R* ~ R RO(2 0
HEEHER C K F AN RARTER < BF4E - H ol #E—
HEH H-Cl- e - SEWE - ool - SEAE P 2 - KHER
&y o WEEAGHHAEER < EHIERE T LIRGEE Zonyl**PHS BB H E. L.
du Pont de Nemours and Company, (Wilmington, DE, 19898, USA)% o
Zonyl® PHS {( — P ILEY) » HFHE MM 40 EEH L
CH,=C(CH;3)CO,CH,CHa(CF,CF)uF ( 7RFH 1 Zonyl ®4, B 5 15 B IS
B ZFM Hfmfg 1 £ 12 £ (R 2 £ 8) Bl 60 EEH b HE
W HiEls (CHy=C(CH;)CO2(CH2)nCH; » 71f8 & LMA) &%
@ o

[0072] FE—LLEHEIF - HAEKIH T AL 0.01 £ 30 EEH
bt (LIAEBE R EST ) ZIRIE - A0 AR RS EE &8 <
R MY FORFE RS IR B s T 2 BB ~ 85~ o - B S
B RHEBEEWRHERE - BRIk FEEBNIE 2 & 6 E 0] 2L
P Zonyl® FSA - Zonyl® FSP ~ & Zonyl® FSI % DuPont % -

[0073] wJEAAZEIASH &Y —E(E R 2 55— ] 2RV IR 2 R4l 70 0]
BeBRELELLE - &BRELE(LEIGES M NHIAT4HK 2 B4 ¢

REREARCRE HEERF (CAS &85t 6629-10-3 )~ NN'-#(3,5- -

517 H - £ 38 HEWHHHE)
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3y

—
=,

=T B4R A A R
W B - B-(35--= 8 T E-4- KR E S KR (CAS & 5% 57
70331-94-1) ~ NN'-(Z5eMlIED)-1,2- e E Nk (CAS B #5595 94-91-

i (CAS Z8k5% 32687-78-8) ~ 2,2, -Fifig

B

7))~ RLZEVU-L B (CAS & 8%3% 60-00-4) ~ R HE - R HEEY)
ZEREVERBARRTERZEMeERELEEREVNESY) -
[0074] BUASRHAAH &) —HE R 2 n BERY IR & £ &H o3 B) 2 (i
LBEEE M NAIATAHAR < BE4H © ~ZFH (hindered)Fy ~ it ik
B B -~ T HE (& = F A W U # B B5(butylated
triphenylphosphorothionate) ~ 75 fti BE Bs BU a2 bk B B ~ 77 ZR e Ak it »
ik~ FHnE ~ IREEY) - BEREALY) - FEMH (oxetane) ~ HFURMER -
B ~ WEs - Bl - B~ AR~ BEER I~ R EMITTAY) - TTE
BEY) » D OGEEOR L - COREEIR WL - B TR R H
BREY) > ZERGYIEREARE TS~ ZEAREREVEEY) -
[0075] FREMIATEEE M MAIFTaHR ZBF4H © £ B W © /R =
T EEER  —HRUHBEEEES - K A REEEEE - TIPSR Irgalube®

63 B B Ciba Specialty Chemicals, Basel, Switzerland ( DL T f#

ol
i
et
\&t

|

"Ciba ) "I B AN - o7 0 B ARG IE Irgalube®™ 353 R
Irgalube®™ 350 i H Ciba; TE(L=FEAGAHEREE > o UABHE
Irgalube®™ 232 B H Ciba ; BiB&Rz - 7T LARGHE Irgalube®™ 349 (Ciba)ps
i Y Ciba ; Z[HonBEfEEs - P DL Irgafos® 168 EiEH Ciba ~ Ft&-(Z-
=T ARED) kRS 0 0] DAREIE Irgafos® OPH il H Ciba : (Z-1F

RO ER) 0 M RBRE IR E Bk NS - AT LARGIE Irgafos® DDPP

55 18 | » £ 38 H(BHHEAE)
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HifEE Ciba 5 wifg =i A ls - BIa0bRE = HERS - il = L& - b
B =T A5 ~ i == AR =Q2-L&CER) © ik =775k -
B fE b B = R A ls - WEBE = WHOREL S ~ Kbk R = 7E B S (trixylenyl
phosphate) : KR & Z Wi £-77 A wk Be s - AW B Z N AR AR
(IPPP) ~ ke bl S (= T B A ) FAF(TBPP) ¢ T Bk = R Am %
Fs o sEALAREAE Syn-O-Ad B A B% - A Syn-O-Ad” 8784 ; =4k
TEAL= R E RS - B LIRS Durad®620 RERE A% RNEIL
= RS o sELARE AR Durad® 220 K Durad®110 FfE A% &
Ml 0 14-“HEETR LA ORETR D 1L35-ZHEATR . Al
K ~ RUEEENMG (alloocimene) ~ MGG (FrhlE d-HEEMG ) SLdERE & R
K TR BREERE  FARIGEE C HEE AR A fEmE  6-3
Kok SLOHMG C RIE RS M BEIS C SRR E R > WEMLLER
AR RAE =R > WROREE - FHEOR  MIREEER A A

BYEER A b L2EREAWK  L2-3RE T IR T EIRANER

=4

.b

—EHEREALE D LI-BEaHE)RA LK © 3-45&-3-BHE-F

IH » #%40 OXT-101 (Toagosei Co., Ltd) ; 3-ZE-3-(CREE)HE)-F
05 > &40 OXT-211 (Toagosei Co., Ltd) ; 3-24F-3-((2-£&-C&8E)H
F)-EH - 240 OXT-212 (Toagosei Co., Ltd) ; HiIEMEE » HimREE (H

FilE ) JFilE ( ZAER ) Bl A 0 5iAIRIER(DMSA) © #&
fibihE (R)-2-(4-HEIRC-3-06E) N h-2-0ilz) ) + -FREREEE (R)-2-
HrAk-3-mbiE-N e ) 0 bE Rl (1,2-mEmR-3-Tilhy ) 0 5,7-%E(1,1-

B LE)-3-(2,3 (B 3.4) - HESRA]-2(3H)- S BRI EE o w1 DL

5519 | » £ 38 HEUHHRHE)
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P Irganox® HP-136 gl Ciba » FTEFEERE » KA > —
SN 5 3,3 -8 ik —(+/OB5 - TTLARGHE Irganox® PS 802 (Ciba)
HfEE Ciba 5 3,3'-Bi NlE (1 2)f5 - WTLARGHE Irganox® PS 800 R
5 Ciba; —-(2,2,6,6-PUH E-4-IRTEE) S —Fefs » o7 LAFGEE Tinuvin®
770 mEhEE Ciba 3 B-(N-F8 2 £-2.2.6,6-P0 HH KL -4 -FR B - IR e EL TR IH %
Fs > A DARSHE Tinuvin® 622LD (Ciba)iEiH Ciba ; HEEEAf5fy & &
AREME ¢ Br-o-Z50E 0 BE(CHEE) HEY E(DMAMS) © 2(=H Ay BB
BFE(TTMSS) 5 LWFE =L R EWEE  JHE=HAEW 5 2,5- 2%
TUIRHERE 205 -TRRAETR A 2-FE A TR AR 2- | A

SELBEE 0 ORARRR A  OR AR BERAE  RIEDRE SV

g
+
g

oy

[0076] BAARZEHHAH &%) — kL (5 F 2 m] BERY IR /2 24l o3 m] B At
G FRRERER - B RERER I EEE h NPIFTdH B4l © 1F
=0 (49 25°C) T RREZHERE - &5 httietsE+ - BuHhs
BT~ DEDE RS EE T - DEUERG B - DRULUSKRES BT - TEEPR KRS HE T - 1
ML MR 5 -~ DSPRIR IS B - R =TS EE - - RIEDE SRR 2
PRAHEYIG B 0 REEE M MY BRAAAYIZ EE+ ¢ [BF4]- -
[PF4]- ~ [SbF]- ~ [CF3S0s]- ~ [HCF,CF,S05]- ~ [CFsHFCCF,S05]- ~
[HCCIFCF,S05]- ~ [(CF3S01):N]- ~ [(CF;CF,80,),N]- ~
[(CF380,);C]- ~ [CF5CO,]- ~ K F-~ RHEEY) - fE—LEHH+ -
R ERGEE M N YA 2 BF4H © emim BFy (1-£5-3-H
ERDRIA B5 B - PO & B BE D ) 5 bmim BF4 (1-77 5&-3-H ELDRMERS i+ P

55 20 | - 2% 38 HBUHREAE)
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WHEZED ) 5 emim PFe (1-Z A-3-HH EDKIELG HE T N H Bl E ) 0 &
bmim PFe (1-7] Z-3-FHADKME 55 7 /N @b BL B0 ) - AT A Bt B o]
i Fluka (Sigma-Aldrich)

[0077) AE—LLFhHGIF - BBEBI ] Bz Bl - AR E AR
B EEY - BEAEE - EE R REERR - B - SRS R
REZE  SEOEEALER) - HAERE2,6- —-=4 T &-4-Hfp ; 2,6-"-
ST A48 2, 4-CHE-6-ZR Tl - AR - RELE - SR

B AL Elk  BE =8 T A&ER - S Her4Y © RIEOE -
A R > B 4.4 -A- Q- HA-6- =8 T Hp) © 4.4'-bii A
(3-FHE-6-= THp) + 2,2'-Bii (4 HE-6- =8 T Hy) © R ~ &2
e EL-EE T o AR ¢ 4,4 -TH EHELEE(2 6- - = 4R T BRlR) - 4,4'-EE(2,6- -
=& T AR 5 2,2'-80 4.4-FARR RROTAEY) 2,2 - HAEE(4- LA
-6-=&K T Hy) 5 2,2'-ap H AR (4-FH E-6- =4 T i) 5 4,4-50 ] BE(3-H
B-6-=4% T HY) : 4,4-n0 P EE(2,6- - =4 T £fp) ; 2,2'-u0 H AL
(4-FE-6-Ffp) 5 2,2'-00 2 T B8 (4,6- " Hfy 5 2,2'-5p FHALEE(4- FH A
6-FR AR ~ 2,2-20 4,4-B7K F% - BUFE 2,2 -mn H AEE(4- L E-6-=4)
THY » TEACEHSE (BHT » 3¢ 2,6- "-=4 T B-4-Hfp) - &5
JRF 2 By - AR 2,6- -=%-o- " HERE-HHE - 4,4-H 5
(6-=&k T B-EHE): KRELCRE S BEEER S 2,6- =R THE
AN N'- T H B A H ) o Bl > AR - Q- A4 RE-S- =T
BT 0 BG5- -2 T A4 R - RIEDEEY) 0 ZFE

=

VIE A g T AE s LB EE R EY) -

N=)
/bR

clﬂﬁ

55 21 | » 2% 38 HBHHREAE)
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[0078) AfE—SLFhadId - FBER O] (ka0 EATsl ~ B — 1R E M
b - A HME RO+ > BER ]G 5 E ZERBEMLEY R
e KREEE A LEYEKREAFBEALEY)  ZFER el
B e

[0079) BLUAZEHH 2 4H &Y — (i 2 nl BEaY IR 2 40 70 nl R X
R HER] o RHERI Al BB —LEY) - RO EZERKEFEBE (LS
YIsiR  AEEZALEVBVREEENL &Y - fE— LT fF - DI4EAH
aVzBE: > RHEGUEESTE 1| H&E 2B (ppm)ELY 5000 ppm
LEREFAEREEY T - A HAMEROIT - REEEI%LI4T 10 ppm £
&7 1000 ppm Z GREFFAE - AEHMEHEHIF > REEE{HLILY 20 ppm
£ 500 ppm ZHEREFAE o £ HMEGI T - REEEIHRLIZY 25 ppm
£4500 ppm ZHEREFAE o AL HME G - REEEIARLIZY 50 ppm
£ 4500 ppm L HURBEFAE - B > REEE] (% L4 100 ppm £ £ 300
ppm R EAL -

[0080]) /REfERI 7T 48 B 1 T IFT4A R < BF4H © E&IR(LYI(HFC) -
mAb@mREY) ~ BAKEYI(CFC) ~ @R A EYI(HCFC) ~ AR ({E
V)~ 2Ry - Bt R{IEEEY - b{beY - BF - BEEE - —
SALH - REHE o B REEE B E N Y ATAH R B
=& HEMHFC-23) ~ “H8 & HE(CFC-12) ~ & 4% H% HCFC-22) -
FHBE(R-40) ~ BAHFLL(HCFC-31) ~ F LEE(HFC-161) ~ 1L1- & 24
fE(HFC-152a) ~ 1,1,1- =& L (HFC-143a) ~ A& L FE(CFC-115) -

1,2-7 &-1,1,2,2-V0 & £ $Z(CFC-114) ~ 1,1-_ &F-1.2.22-VU & 2L I=E

5522 | - 25 38 HBWHHRE)
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(CFC-114a) ~ 2-8-1,1,1,2-IU &, Z f#(HCFC-124) ~ H % £ e (HFC-
125) ~ 1,1,2,2-VU &, £ J5(HFC-134) ~ 1,1,1,2-VU &, £ 5% (HFC-134a) -
1,1,1,3,3,3-75 & N Im(HFC-236fa) ~ 1,1,1,2,3,3.3-t & N JE(HEC-
227ea) ~ 1,1,1,2,2,3,3-t & AN GE(HFC-227ea) ~ 1,1,1,3,3-A & A Ik
(HFC-245fa) ~ 1,1,1,2,2-F & W FE(HFC-245c¢b) ~ 1,1,1,2,3-7 & N %
(HFC-245¢b) ~ 1,1,2,2-PU 4 W KE(HFC-254¢b) ~ 1,1,1,2-P0 & A 1
(HFC-254eb) ~ 1,1,1-= & W JEHFC-263fb) ~ 1,1-— H-2-8 £ &
(HCFC-1122) » 2-8-1,1.,2-= & L f#(CFC-1113) ~ 1,1,1.,3,3-A & | I
(HFC-365mfc) ~ 1,1,1,2,3,4,4,5,55-+ & & fZ(HFC-43-10mee) -
1,1,1,2,2,3,4,5,5,6,6,7,7,7- T TH&E e ~ /N& T 06~ 3,3.3- =& NE -
=g b - AER - FEEERLY - 2&8RLY - &8 - 2L
a% - BbbEY & BB —S (L 28WN0) » RHEEY) - 1F
—EEw G T REEEI GRS ZReY e A _NESEAHERL
)~ H—EEHERCY NS E 2 IRLY 2 HE o 1 HAME
f1 o REER % 2 /D —1E CFC R % /0—7fE HCFC ~ HFC ~ ( PFC 22 &
UK
[0081] EZ mEeR| o] ITHE ERMEREHAESY + - LIGESHH

HMERIH S5 ERVIRRE ~ JTRsC A2 - hoh - BB E R
A ERE SRR E S RO o] R RIS S AR Y E

o PN - AE—(EE G F - SREEEIE S Y BT o E R R A E S Y
EIRFE - NI FF R e BUEE P (L2 AV B R R -

55 23 | - 25 38 H(BUHHRHE)
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[0082] EAAERHH 2 4H &) — e {8 A Z /5 A ] 2 (U i 40
US2007-0284555 frgfil 2 &l - HLISIH A 0F AASC -

[0083] FEEAEHYE - F&E RaE AR IESHEES 2R ITEIE
el Ry B R B o AR AT - EERELERINEER > HE
NG ER%H 2 LIRSV 2B E AR EHEFAL - BEl
REREV R EANEIAZHECYFR T HFC-32 ~ HFO-1234yf
K COL LISN » AN KRIRE 0.5 BE T /LY A -

[0084) FE—EHEHITF - AT ATEEE ZHGY) A LUEMERN 2
FEE > DA a i E Z [ 1sH 7 - BE A RTFHAZH T E
B HRUEBEERGSTHeRFETy - EF Tk > A ERRA -

[0085] AFIHHEVEAZTRAREBES B EIRERLTES
(GWP) = [ES) > ASUAE aPIg B ARET S HAlEH Z @8Rtz
FARZ 2ERIR(ETES > HE 2B RENENEL

35 (L

(00861  A<SCef FirtlR 2 484 70 ol PR F 2 B4R & IS0 4 - B
#ifi e - L&A b HFC-32 « HFO-1234yf « J& CO, 4ALAY A HR
S G RIE B A8 o B4 - B& %A i HFC-32  HFO-
1234yf ~ F COy 4RI A HER G 2 LY TR BIS « 5 « X
BT RLEP R-410A TR - BRI S - BEEA L HFC-32 -
HFO-1234yf + R CO» 41 HAT S R & 9.2 40 &0 T FR 1 5 25 SR B0
LU R MR R-410A B R B UM - @&M HFC-32 « HFO-

55 24 | 0 25 38 H(RWHREE)
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1234yt ~ & CO, R 2R SR BV L tH eV o] FfE RZE B EIR 245
K R-410A BYE Y - 19 > & EA Bl HFC-32 ~ HFO-
1234yf ~ & CO, Y ARG 2 H &Y FE R3S Z8 Kk i
1 R-410A BYEAY) - b4 > ®& M HFC-32 ~ HFO-1234yf ~ % CO,
HRCHY 2 TR &V eV a] FE BBl 28 R o R-410A BB X
Py ol HASFRHME SYHER S R e Z(E B AR ERE S
FomBl e T 2

[0087) [Nt - AR nEH—ERANESE 28l 28 - K
BELf L ERINTIRFEEY) sV EaEA Ll HFC-32 »
HFO-1234yf ~ J CO 8k 2 2R EY) » HiR2mazd &y - Bt
AREELH 2B EAEEFLUERNIRFEHEY  ZHeYE
2 HFC-32 ~ HFO-1234yf ~ & CO dHp 2 2 BUR &Y » KR % 5%
He?) - BRI > AGEZERATERS ~ 2258 - REES -
R —EERAT - AR 2l hAZERTER LT - L5 —#HE
FEglg - R AAl 2 A ER T ERRE 2T - £ —EE RIS
AR Rl hAZER AT RE ST - B —HERAT - AR%
A HAZERATAEZERAT - LB —HERAT - ARLElZ AL
{E A AL EAZR -

[0088) Feim—EHEFIT » AL Frig R (h—E Y E £ #
B> HEaza#day  ZHeeaiA Lf HFC-32 -~ HFO-
1234yf ~ }z COr R Z AR =Y > HARIERF IR TR 2T 2 Stz
ey - Bt AREENACHEReRE#HaY > wdaVas

5525 | » £ 38 H(BUHHHE)
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i1 HFC-32 ~ HFO-1234yf ~ } CO, dHp Z A IR EY) - HARAEFFINEL
ERIT 2 5ZEEY - A—MEROIT > AHEZERBRERERS -

[0089]) ZSREA4EBL S ~ Z=d - REAVE ALz 3d4s - BR4Et% -
REtes ~ MIIREE - HAEREZ (AP BT HAALSE > f£—F K
A R AR AL 5 — B Bt E A NI EGSCR - 2GR A Aa T -
REE R TBBREE R AR > HRE SRR T ERER
R HY BN S 2k 3 25 b e - ORISR AR L AR 2 Al - A 22 SR B
EOMAR A 2 S as e R S e B By - DURF 288 a5 T 2 LR S8 FiE
R 2 AR EE 2R Lol 28 o RBSRAGHE AR - F R AL
PB4 DR = H B T RORTE - 2481% - Wim B (BERHY ) SRBe /< Bl
REEas 0 RTALILER 2 B HAPEE RIS - SRR REET
RAG B M L R 1T AL /2 B as T L i BE /KT i R Bl AL 25 3 8 o 2 (R BE
KAV feImEE 4 IEER -

[0090] Ff2alEhnzh /8 1 TE 2 A (1 Al A HAR (1 /4 Al =D

BZER LB~ Ve BER - BOEEFEREZER - Lol - 3O

HyZEfE (BHICECERR ) > BB M ~ A8 ~ SUERY) > sFAE KM
RETEE - PEE(townhouse) ~ S A JEZ( 5 Z (attached house)E(EL
F{E% (single family home) ~ B&[5% ~ P KM ~ RS ~ BHECK
BB ESATEOR S ~ RREBCRHEREAE -

(0091] FAEE " FfF4I(in the vicinity of) | EiF&H LAY 2
ARGy ARF S AN 2 ERNEHMN R 2ol 288 - (EEEEHK
HARFISHZE RSB 28 R e EE o AL R E IR

th

55 26 | - 2% 38 H(BUHHREAE)
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ZERE > T ) B &R A EEGY 2 RGN % BEaS R AL I E
FRNSEMNEIRER > EEPKARSBNERKEEE 2
e E R EE -

[0092] #REE—FEAZEFHRBE LG TENR R-410A ZJ5% » H
& REEYE % R-410A £z 2= PHEEE 248 F LIARE R-410A
ZAEYEEEAA B HFC-32 ~ HFO-1234yf ~ K CO, 2Rk 2 2 B
a¥) - Bt (EZEFHEEE LG FTER-410A 2 JEEERHEEY)
BRFZ R-410A EZZEFBEE RS T LU R-410A - ZEYEE
Fg HFC-32 ~ HFO-1234yf ~ F CO, 4H1k 2 /A 8R4 -

[0093] AEBALHEEEBERNEAELHKE (ST ERAR
RIEHAEE ) » RIS R » A - R rigr 2 dHEY v A
{EBHEFTE R-410A 355t 2 5% R-410A ZBERY) > skBEFERD
NARRENEETFEZRED - A HEYTANEREFRZ R-
410A - ZHHEFTRESE A S HFC-32 ~ HFO-1234yf ~ K CO, HYHT
HEMEWESTE 2 R HEEE -

[0094) AEsFZER T+ > FiiE ey 2 —SEHHTRIERS
#t o AR R /DB RSB (Y 2 S EAE LA S AIERE (B A AIAE
DK

[0095)] FE—{EEHEH FRE—EANER R-410A ZJ577% - #
fiEE e HEER HFC-32 » HFO-1234yf ~ K CO: dHRHY 2 BIEEY)

ZEHEYIE Rsz R-410A Y (W) AN ZESHEEVE 2401 -

5527 H - £ 38 HRUHHHE)
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[0096] FZ 7 AN —(EEE S - mEsEA L HFC-32 -
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Rz 8 (£ E )% B & (Intergovernmental Panel on Climate Change,
IPCC)SE VIR h & » Working Group I, 2007 (AR4) - i AZEHH4H &
UL MR ERG T 2B E M EET BV RE Y CPIEERE
B L RS Es TR RS Bl Bt es ORISR ) ~ 2algE ST (A8

730~ R EEGE R HEROmE (Compr Disch Temp) :

BRI 50°F (10°C)
=y g4 115°F (46.1°C)
EEL 2 20°F (11.1 K)
A1 B 15°F (8.3 K)
JSL T SN 70%
=1
. HEH R-
N7 SE A -
ERwi%) | WP f;ém,g 410A HYEE *Eﬁz‘\;; Compr Disch
‘ (AR4) : 5 Temp » °C
C COP (%)
(%)
R-410A (100) | 2088 0.1 100 100 81.5
EhE A
R32/R1234yf/CO3, wt%
40/51/9 272 8.3 98% 98% 74
21.5/75.5/3 148 8.4 72% 101% 65
21.5/72.5/6 148 10.5 79% 100% 68
21.5/69.5/9 148 12.3 86% 100% 71
R32/R1234yf
59/41 400 1.9 92% 103% 84
58/42 393 . 92% 103% 84
57/43 386 2.1 91% 103% 84
56/44 380 2.2 91% 103% 83
55/45 373 2.3 90% 103% 83
R32/ R1234yf/CO,, wt%
59/41/1 400 2.4 94% 102% 85
59/39/2 400 2.9 96% 102% 86
59/38/3 400 3.5 99% 102% 87
59/37/4 399.8 3.9 101% 102% 87
59/36/5 399.7 14 103% 101% 88
59/35/6 400 1.8 105% 101% 89
59/34/7 400 53 107% 101% 90
59/33/8 400 5.7 109% 100% 90
58/41/1 393 2.5 94% 102% 85
58/40/2 393 3.0 96% 102% 86
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58/39/3 393 3.5 98% 102% 86
58/38/4 393 4.0 100% 102% 87
58/37/5 393 4.5 102% 101% 88
58/36/6 393 4.9 104 % 101% 89
58/35/7 393 5.4 107% 101% 89
58/34/8 393 5.8 109% 100% 90
57/39/4 386 4.1 98% 102% 85
56/40/4 380 4.2 98% 102% 85
55/40/5 373 4.8 99% 101% 85
54/42/4 366 4.4 97% 102% 84
53/41/6 359 5.5 100% 101% 85
52/42/6 353 5.6 99% 101% 84
51/43/6 346 5.7 99% 101% 84
50/45/5 339 5.4 96% 101% 83
49/46/5 333 5.5 96% 101% 83
48/47/5 326 5.7 95% 101% 83
47/48/5 319 5.8 94% 101% 82
46/49/5 313 6.0 94% 101% 82
45/48/7 306 7.0 97% 101% 83
44/53/3 299 5.2 90% 102% 83
44/52/4 299 5.7 92% 102% 83
44/51/5 299 6.2 94% 101% 84
44/50/6 299 6.7 97% 101% 85
44/49/7 299 7.2 99% 101% 86
44/48/8 299 7.7 101% 100% 87
43/53/4 286 6.4 91% 99% 81
43/52/5 286 6.9 93% 99% 81
43/51/6 286 7.3 95% 98% 82
43/50/7 286 7.8 97% 98% 82
43/49/8 292 5.8 90% 100% 80
42/53/5 292 6.3 92% 99% 81
42/52/6 292 6.7 94% 99% 82
42/51/7 292 7.2 96% 98% 82
42/50/8 292 7.6 97% 98% 83
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BEFEAE JT4E R-410A BYRBTERE 11 2 +5% 4 © 4N » & 1 By —E4H &R
RAVEETRRE ML R-410A BYBGFRRE I 2 £2% W - il H FrA H &V EUR
BERAEEESCE (WHEEH R-410A #J COP) » HEEEF ZHIAEEY
s A R-410A YIE 2B -
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