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S50l 10-2805406

A7 3
A28l QoA , F7] 2AEY F FHS VT2 6 A %] R-1132a5 X F3l=, FAE.
AT 4

Azl QlolA, A7) 2AR F FFL 71EoZ 7 A 10 FL%e] R-11322F EeE, 2R

A1gel dAA, A7 2AEY F THS VTSR 34 WA 60 FTH%] R-328 £

Off
ol
-
fr

Algel QoI , A7l 2AEY F FHE 7IFOR 25 UK 55 T R-1234yf S TEE, RAE.

A6l oA, A7) ZAAEL = FHS V)F0Z 29 YA 55 299 R-1234yfE X sl RAHE.

ATl oA, 7]l 2=, 47 A=Y F TEFS VIeeE

7 TZF%] R-1132a, 50 %] R-32 % 43 FZF0h] R-1234yf;
7 %] R-1132a, 55 FH%9] R-32 % 38 TH0] R-1234yf;
8 @] R-1132a, 40 %] R-32 % 52 FZFhe] R-1234yf;
8 FT&F%] R-1132a, 60 %] R-32 % 32 %] R-1234yf;
EE

10 Z3%2) R-1132a, 55 =H%] R-32 @ 35 %2 R-1234yfS ¥ 3ele, A4S,
A7 9

A1gel oA, 47 2AELS 6 WA 7 TH] R-1132aE5 X8, A=
A7 10

AT WA A9F T o= & Fol JdoiA, ol 7| ALEE BAHoR o]Fo

PN
2
i

AT 11

a2A B A1 e 2AES e 2AEEEA,
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2T 39

A37el oA, A7) VIE FUE Ee RAELS EdE XS0, Y] EXY A ES R-410A, R454B,
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s=s5

1

pud

ke)

ool o

=
.

R-410A%} 7 7]

L

HA=

0|

ka4

I
x4E,

56

iy

yige] 41y
7l € & °F

A4
AT% 55
24
AT
A4
A% 57
A
2 7% 58
A4
273 59
AHA
27% 60
A4
A7 61
AHA
T 62
AHA
A% 63
AHA
3T% 64
AHA

[0001]

w
)
)

N

A el -l

[0002]

A
=

Z A 2"l (air-conditioning system)<

=1 v A
= ©

B

AAH W s g

[0003]

A o2 R-32(HZF 2 2 eh) 9} R-125(HNELZSF 2 2ol gh)

A= =

L
L

SISk

]
&

71 A

5

[0004]

o))

=R

=
5

H]-7}41 4 (non—f lammable) *Jv R-410A%
o olyx] Au|7} WrolxX]uk, R-410A9] =4 (X

e}

IPCC AR4

A 23 A= (GWP) = =H(2107,

L
L

R

h=

H71
olE] AE °]§).

9



[0005]

[0006]

[0007]

[0008]

[0009]

[0010]

[0011]

[0012]

[0013]

[0014]

[0015]

S=S0ol 10-2805406

R-32(T]ZF 0 2 Eh) = R-410A9] tjeto = A AQtE o] ghth. R-32& 2313t 719X (nidly flammable) &2 & A
EFE T (ASHRAE &7 Al=EIS- o8& A] "2L"). o]= HAsiA AAlE Fulo A R-410A%} W23 dUA] &S
AF3kaL, 6759 GWPE Zt=th. Lelvh, R-32% thre] ©ido] Qdtth: o] ¢&7] MlE £ %% R-410ARTE @A
3] ¥31, o9 #F ¢ E TS R410ART ¥ S 4 Atk & E9 "2 W2 (demand cooling)" Hi=
A FY Ve AAEFoEM, oYd ¢ w2 HE 255 BASE AL sheeit. ey, ol AlAEe] &
ZFd oux &8 AAAA F Ak R-329 F71EQ @He o] GWP(675)7) FolmREZ R 2-SYW
W, oS Eo] HEgZFORIZIRI £ Bilsi o So, eyl GiPet nlud o ofd3s e
o},

R-329] R-1234yf(2,3,3,3-HEHZF o2 IR 3) T R-1234ze(E)(£1,3,3,3-HEHZFe 2z 2 d)7o o)gd
Hjgt& (binary blend) & R-32, E]EE} Fo 2T ZH(R-1234ze(E) T R-1234yf)3} A3 AR 4HQ wig=
(ternary blend)o] =3 A FA=ZA A=A, olgdr FA odE 4669 GWPES zZt:= R-32/R-
1234y£(68.9%/31.1%)¢] o]d &3¢ R-454B 2 6982 GWPE zri= R-32/R-125/R-1234yf(67%/7%/26%)] 4+
S3EQ R-452BE X Fet). ol A= R-410A9 HlaLEte] FhAE GIPE Zal, fHad WE =EE AT
G oslth, e, olEe) GIP @e RA2sh Ma, SolEREReR-SaR Wl Ei Gsiel GIPS) v
wys W oH3] Fr}.

A AL WS Fets d dojA, 2 tE Q9lEoe] I myyojok k. WA, FA7 71E Aulol A
MZ(retrofit) T+ A3 FA(conversion fluid)EA AFgE AolAY, A o7 WARA & R-410A A
28 AAE ol&te AMEE PR "EF-A(drop-in)" 224 AMgE A A5, 7IE AAE v-7HA K
Ao AHgE 7dte 2 S Fo|r] wiEdl, 1w v-7fdAge] ulg- e

A FAZE 4] AHZE A" AAA ARgE A9 g, w0 He] TkdAge] 8 e d
DARE, a1 kAN FA 9] AR % o 73 Ee:
oA &8 7hed S A71(d A=H)7E £ 7] fFAe] had EF
39 A= 7 dASHA AlgtEn = S3el
el vl-g- whekA shot

0. oft

>

| A, oleldt A BRH g Hop s

R4 fLS =
Az AAelvt. arE, 7] FAo 5FonA 3§

w %5101 9% wsa} ve sle xom 14 A8 4 ol oAl Qe AT Bast e,

Ho}p FA|H o2, R-452B B R-454A9] A v %7 WlE *EE 2y, R-329 FHOE A8 ¢ ¥
2 GWPE 71A ™, R-410A9} W3t (8% 2 (P2 #7|H+= duA 5&)S 2zt o vitES e Aol
423 Aolth. R-32 @ R-454BE= RF oF 2 & 340 wE" 1aA =

N
L
re
ox W
=)
]

HA e

wO"2L"), A7) Tl ue GEP wi@ES 7Hdd T 2L

po
S
A
o
jur]
=
o
»
o
=
S
o

-t EFe 2"l (R-1132a), HEFZMEH(R-32), 2,3,3,3-HlESEF 2223 (1234yf), %
(R—125) 1,1-t&F 2w (R-152a), 1,1,1,2-HEHZFLZH(R-134a), EdWx-
S RZIZA(R-1234ze(E)) 2 1,1,1,2,3,3,3-FESF 22X 2R (R-227ea) &2 FAH To
& sk sted xdehe AES AeToRA 7] Bl uE 2 % A7 89E 9
7] 2AEE ERESFo R dA(R-1123), Z29H(R-200), T2HA(R-1270), o]i% -t
2(C0y, R-74D 2 F7dd o e AgE Aol shte] F7H4Ql shetes LR

3|

fru

4

o

2

1

)
> o & r&l
e -1ﬂ1
o

(R-600a) 2 o]

olg|gt A= oldtollA & e 2HEEAM AFHH.

¥owwe] 248 FRHOE of 1 Ei 2 EE 3 EE 4 U o 60 FI4S) R-1132aF FHA. frelsh
=, ol#3 RAES oF 1 T 2 e 3 e 4 WA 2F 50 3% R-1132a, & B9, ¢ 1 e 2 & 3
EE 4 WA 9F 40 FF%9] R-1132a, A& E9], ¢F 1 =& 2 & 3 T 4 A oF 30 2% R-1132a8 X

ghelt), AAdsAE, B dye] 2AdELS oF 1 EE 2 EE 3 EE 4 YA ok 25 F%9 R-1132a, dE =
2 WA oF 20 T#%9] R-1132a, <& o], 3 E= 4 WA oF 20 $F%] R-1132a5 XEFHeIeh. wpebzsbAl=,

_8_



[0016]

[0017]

[0018]

[0019]

[0020]

[0021]

[0022]

[0023]

[0024]

[0025]

[0026]

[0027]

SSS0ol 10-2805406

olg]st ZAEL oF 5 UA] ¢F 20 FF%9] R-1132a8 X 3Fsit),

B oulgo] RS EAR o oF 1 U ¢k 99 Zao] R-32 i oF 2 x| ok 98 F:pe] R-322 53},

et A=, ol 2AELS oF 2 A < 95 FH%e R—32, o & o], ¢ 3 WA °F 95 FHF%e R-325 X

g HHe A, & 2 2= oF 5 WA oF 90 T R-32, dlE 501, o 5 WA ¢F 85 FHF%] R-

32, A& =], oF 10 WA ¢F 80 T2F%°] R-32% E%f‘z LS E, olEe 2AdES <F 156 A < 75
F0o] R-32, <& Eol, °F 15 WA ¢ 70 %] R-32& XT3},

2 o] S FAAFeR oF 1 YA oF 99 FH%e] R-1234yf & oF 2 WA oF 98 FF%e] R-1234yf &
shosith, SElstAlE, olgst RAEL oF 2 U] ¢F 90 299 R-1234yf, & Eo], 5 A <k 90 =%
R-1234yfE Z g3ttt HAAE, & Ao 2SS oF 7 A oF 85 FH%2] R-1234yf, o& £°], ¢F 8 U

A ok 80 THY] R-1234yfE Xttt nfgASHAE, ol# s 2AHELS < 10 WA oF 75 TH% R-1234yf,
dE So], oF 10 WA ok 70 %] R-1234yf, oS 5], ¢k 10 WA ok 65 %] R-1234yf S F 33},

s, ¥ ool 2AEE oF 1 WA oF 60 T8%S] R-1132a, °F 1 WA °F 99 T4 R-32 % oF 1 1]
2] oF 99 ZEpe] R-1234yfE ¥ 3Falt), olgsl RAHEL EAFom oF 1 UX oF 50 FH%e] R-1132a, oF 2
Y2 ¥ 97 %] R-32 D ¢k 2 X ¢k 97 %9 R-1234yf S FHe-3hr),

Ade A=, & 2l 2= o A °F 60 TF%°] R-1132a, °F 1 WA °F 97 F&%2] R-32 2 °F 1 U]
A oF 97 TR%S] R-1234yf5 EFTTE. o3 2B TR oF 2 WA oF 50 T%%S] R-1132a, °F 2

]
A oF 96 FFasl R-32 R oF 2 A oF 06 | R-1234yT T T,

e

freEletals, 2 2yl 2SS oF 1 WA oF 40 T3%2] R-1132a, °F 5 WA °F 90 T%%e] R-32 % °F 5 U]
A oF 90 F%e] R-1234yf; Ei= oF 2 WlA] oF 40 %] R-1132a, °F 5 WlA] °F 90 FF% R-32 % °F 5
A oF 90 F@%e] R-1234yf: Tt oF 2 WlX] oF 40 F%S] R-1132a, oF 4 ulX] oF 94 F%9] R-32 % oF 4

WA oF 94 FF%e] R-1234yf & E 3},

ahgAaAE, E o] 248 oF 3 WA oF 20 $2%9] R-1132a, °F 10 WA oF 80 TF%e] R-32 % °F 10
UlA oF 75 FE%e] R-1234yf; T oF 3 Ul oF 30 T%e] R-1132a, °F 10 WA <F 91 T2%] R-32 2 oF
6 A oF 87 FH%e| R-1234yf 5 X3},

AdeiAl=, 2 2] 2SS oF 5 WA oF 20 T%e] R-1132a, °F 20 WA °F 70 T %] R-32 R °F 10

ulA oF 65 TE%e] R-1234yf; Ti= oF 4 ulA] oF 25 %] R-1132a, °F 15 WA] <F 88 T2%] R-32 & oF

8 WA oF 81 F&%°] R-1234yf & X3t}
B

B oRE, A ot 99 %, deiHoz o
=
=

WAl oF 90 &%, RhEASHAE oF 1 WA ¢F 80 %%, dE 501 Al ok 75 TG, o

i) -
Yx oF 70 %9 A3t oFoF R-1132a, R-32 2 R-1234yf S &-§-3tr),

Ll
oot
Ho
et
¥
X0,
o
7
4
>~
>
o,
£
N
N
rir
of

271 71" 2w T 49 AL FUHH R obsteh A (R-744, (02)
7170l R-1132a5 AR o2 7170 A4 7hdde Farls olds A, 457 e 2= 2

2% ZFol=(temperature glide)E Z7FA7|= Z3ko] v},

A7) AR AR F Aole Qe FHeR 11,25 TR 2ddR-1123)S FHE 5 ek, & 2w
ol R-1123& AF&3} o=

= = ol HL& R-329}F H|d £FS AT 24,

olth. R-1123 F-iteo] Egjol]l o3, R-410A¢} M]3 &S Zte 2AES T (WP webs dA e R-1132a

2 R-1234yf H] &Y E53 A9 R-1132a/R-32/R-1234yf A&7 vluwste] 7kA"E 4 9. R-1123S =2

g o] A Eo A 0& s|AE Qo mATE b Al AHEE F dth. BASR, Y] 2AECA R-11239]

B &2 AAstd & Aol 2AE T (ASHRAE X+ 34 35 BollA AHeod ub) o9 ot 99 BFd %
=

(worst-case fractlonated composition)ol A R-11239] Ho} & F%7} 40% w]wto] == 3},

EASE A%, B oagel 2B BHHOR oF 1 WA o 30 FPae) R-1123; E o 2 EE o 5 A o
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[0028]

[0029]

[0030]

[0031]

[0032]

[0033]

[0034]

[0035]

[0036]

[0037]

[0038]

Hetdo e, B ouwgel 24%
T

1123, & &9, % 4 TF =

R-1123& Ffach. utdAslE, o 2L

B ouligo] A Eo] R-134as A3
oF 30 FE%e %o m EATT)

ko 2 R-125% dh&-3hr),

)
v Uwel 240l R-600as ks
ok 1
-1

Dl AR Feeke 2 agel mgs

SS90l 10-2805406

WA oF 20 %] R-1123, <& E9,

1 WA oF 40 %%, 95 51, oF 2
< &%
TH, A5 =, o 1 WA

u
il

of, °F 1 WA

= g A&, R-1132a, R-32, R-1234yf % R-152a; R-1132a, R-32, R-
1234yf 2 R-134a; R-1132a, R-32, R-1234yf 2 R-1234ze(E); R-1132a, R-32, R-1234yf

9 R-125; TE R-

1132a, R-32, R-1234yf 2 R-227ead 2XESIsit). 9J4leo] AAE glof7] f3l, ol& A= 74 71414 wf

570e) RS et 2 3ol nigdd 2AELS §7] HellA AAEY dar, o]7]A "7]E"E R-1132a, R-

32 9 R-1234y % e, |49 o

gl e, ols 2=

ANNA ANAE v} 2 sheld A

7] + CO, 2 R-1234ze(E);
7] & +CO, 2 R-125;

7]13% + CO2 % R-152a;

713 + CO, 2 R-134a;

7] ¥ + CO» 2 R-227ea;

73+ R-1123 2 R-1234z¢(E);
712 +R-1123 2 R-125;

7] 3+ R-1123 2 R-152a;

7] + R-1123 2 R-134a;

7] ¥ + R-1123 2 R-227ea;

7] 4+ R-290 2 R-1234z¢e(E);
7] & +R-290 Z R-125;

7] 3 + R-290 2 R-152a;

7] 5 + R-290 2 R-134a;

7] + R-290 % R-227ea;

713+ R-1270 2 R-1234ze(E);
7] +R-1270 2 R-125;

7] + R-1270 & R-152a;
7] + R-1270 2 R-134a;

7] ¥+ R-1270 & R-227¢a;

7] & + R-600A 2 R-12347¢e(E);
7] 2 + R-600A & R-125;

7] + R-600A 2 R-152a;

7] 3 + R-600A 2 R-134a;

7] 3 + R-600A 2 R-227¢a;

7] + R-1234ze(E) 2 R-125;
7] 3 + R-1234z¢(E) 2 R-152a;
7] 4+ R-1234z¢(E) 2 R-134a;
7) 3 + R-1234ze(E) % R-227¢a;

7] 2 +R-125 2 R-152a;
7] ¥ +R-125 2 R-134a;

7] 5 + R-125 & R-227e¢a;

718 +R-152a @ R-134a;
7] ¥+ R-152a ¥ R-227ea;
7] + R-134a; & R-227ea

_10_



[0039]

[0040]

[0041]

[0042]

[0043]

[0044]

[0045]

670S) A giehs B odgel wgAe 2YBE ) Eol ANl Y,

SS=50ol 10-2805406

o]7]14 "7)]E"& R-1132a, R-32

§l_
2 OR-1234yfS UG, o4le] AAAE glofr] e, ol A= A7 ZIAE wheh e Zeld AL

O:

(e} =10 & 2=
¢s FHE 4 9.

714 + CO2, R-1123 & R-1234z¢(E); 7132 + COs, R-290 2 R-1234z¢(E);

7] + CO,, R-1123 2 R-125; 713 4+ CO», R-290 2 R-125;
714 + CO», R-1123 2 R-152a; 713 + CO,, R-290 & R-152a;
7]+ CO,, R-1123 2 R-134a; 7] + COs, R-290 2 R-134a;

7] + CO,, R-1123 2 R-227ea; 7] + COy, R-290 % R-227ea;

714 + €O, R-1270 2 R-1234z¢(E); 7] + COs, R-600a 2 R-12347¢(E);

7]¥- + CO,, R-1270 & R-125; 7]3- + C0s, R-600a & R-125;
718 + CO,, R-1270 & R-152a; 7] + CO,, R-600a & R-152a;
7] + CO,, R-1270 2 R-134a; 7] 2 + CO,, R-600a & R-134a;

7]+ CO,, R-1270 2 R-227¢a; 7] 3 4+ CO,, R-600a 2 R-227¢a;

7] + R-1234z¢(E), R-125 2 R-152a; 7] 3 +R-125, R-134a @ R-227ea;

7] 4 + R-1234ze(E), R-125 2 R-134a; 7] 4% + R-125, R-134a 2 R-152a;

7]¥ + R-1234ze(E), R-125 2 R-227ea; 7] + R-125, R-152a 2 R-227ea;

7] + R-1234z¢(E), R-152a & R-134a; 7] + R-227ea, R-152a = R-134a;

7] ¥ + R-1234z¢(E), R-152a & R-227¢a;

7]¥- + R-1234z¢(E), R-134a 2 R-227e¢a;

7] ¥ + R-1123, R-290 ' R-12347¢(E); 7] % +R-1123, R-1270 2 R-1234z¢(E);

7]3 + R-1123, R-290 ¥ R-125; 7] + R-1123, R-1270 2 R-125;
714 + R-1123, R-290 2 R-152a; 7132 + R-1123, R-1270 % R-152a;
7] + R-1123, R-290 2 R-134a; 7] 3 + R-1123, R-1270 2 R-134a;

7]¥- 4+ R-1123, R-290 L R-227ea; 7] % +R-1123, R-1270 2 R-227ea;

7]4- + R-1123, R-600a 2 R-12347¢(E); 7] +R-290, R-1270 2 R-1234z¢(E);

7] %L + R-1123, R-600a & R-125; 7] ¥ + R-290, R-1270 & R-125;
7]¥ + R-1123, R-600a & R-152a; 7] + R-290, R-1270 & R-152a;
7] ¥ + R-1123, R-600a % R-134a; 7] % +R-290, R-1270 2 R-134a;

7] 3 + R-1123, R-600a & R-227¢a; 7] ¥ + R-290, R-1270 & R-227¢a;

7]+ + R-290, R-600a 3 R-1234z¢(E); 7]+ + R-600a, R-1270 2 R-1234z¢(E);

7]E- + R-290, R-600a 2 R-125; 7] + R-600a, R-1270 % R-125;
7]¥ + R-290, R-600a & R-152a; 7] 2 + R-600a, R-1270 & R-152a;
7] 3 + R-290, R-600a 2 R-134a; 7] 3% +R-600a, R-1270 2 R-134a; &=+

7] + R-290, R-600a 2 R-227¢a; 7] % +R-600a, R-1270 2 R-227¢a.

%] R-1132a, <F 20 WA ¢F 65 T Z%<]
7

8 R
FRES TR Aedn. As fdl, ol B EE

FEAAoRE, B Iy Al A 2AAES 6 WA % 15 T,
= E

AdstA=, & 2ol Al A 2= oF 25 WA oF 65 T, vk sl
S =01, oF 40 WA o 60 TF%] R-325 R
£

E 55 F299] R-1234yfE 3H&-3hc),

2
Ll
ur
o Q@
_IO
w
(e
T £ o
N
_IO

o
32 @ ¢k 47 WA oF 51 %] R-1234yfE E3Fsir),

_11_

g sl oF 6 A <
g 59, &7 A & 10 FH%] R-1132a5 {3t ol o], £ WE Al Y 2AAELS & 6 WX
hy A

-32 9 ok 15 WH] ok 60 ZF%e] R-

AL A === olatelA]

12 %%,

2L 2

o] Al A 2AEE2 oF 20 WA oF 60 TF%, RhEASHAE oF 256 WA °F 55 F%,

°F 6 WA °F 8 %] R-1132a, °F 42 WA °F 45 T=%] R-
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ok 7 T R-1132a, oF

[0047]
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o
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oF 32 TH%e] R-1234yf; ¥

oF 8 FH%9] R-1132a, °F 60 T 2% R-32 ¥

[0050]

55 =% R-32 @ ¢F 35 FH%o] R-1234yf.

ok 10 =% R-1132a, <F

[0051]

e +0.5 =3%/-1 3% R-1132a;

Q%

51€

A E B, Ax
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9]
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=]
=

A

d

z=
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z24
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[0058]

oF 50 T R-32 E oF 43 FH9%] R-1234yf

7 TF%2 R-1132a,

[0059]

;ﬁo

(a) 6 WA 18 T&H%] 1,1-t]&3F =g (R-1132a);

(b) 25 WA 65

i

[
=

|

(c) 20 WA 60 =% 2,3,3,3-HEHZFLE 223 (R-1234y1)

2 6 A 12 %2 R-1132a
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‘11._———0
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2 7 A 10 %2 R-1132a
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2 34 YA 60 T=%9] R-32
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i
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[0090]
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2o 7" BE gstEde ddH A Zhesith. dE o], EF22318E A (fluorochemical )&
- A

ek Linde AGAMS} #& A3} 7t~ FF

>
S
>
ofo
u)
)
=)
2
-4
o

[o
e
oot
QL
£
(e
e
1o
BN
o,
il
-3
>
re
]
it
ol
[t
=
o2
rlo
uft
AC)
o,
>
i
e
52
e
o
ox
N
BN

FHH] ol o) £ Pstel ALFE ol "eprolek, B dYAL £0.5 T, oIF Hol, £0.5 FF
wel oW e TeaTh

4ol A2 glel7] S1sl, BedolA AR B Ayl mBeA guel Fol Welel vl PAH Ay 2
saghe Aol gao 45 WHHY 4w, ©, AR WSls B Uy g §e sl ol EguEs
Ao ols|sofo} Tk

SRR, BoIwe] 2AES oF 650 Tut, olE Eof, °F 600 MRk, & Eof, °F 500 WWke] GWPE 2t
oAb e AE,  E o] 2SS oF 480 Wb, ClE 5o, of 450 MW, olE Ho], °F 400 MWk} GIPE
Zreth, A, 2 e 248 oF 300 HNh, olE Eo], oF 220 WX 9F 300, oF £, oF 280 v
gk, ol & Eof, oF 250 wivke] GIPE ZETh

R A U o] 2= R-1132a9 vaste] ki A 919 .aE Zte

4 o)A E AlY Wy Eo 7 ASTM ¥ E-6812 ¥ 3l ASHRAE ¥ 340 u}
i

o (a) 9 =& 7k skgh; (b) o H2 A3 oy
4 o pid. wEREAL, B W
s} owoﬂﬁ R-1132a%} ms}oq 2 7kl el 23ColA e 7114 o}ﬁi, 60Cll
= 60TCAAY 7k B F; AV 2n(disE 25); 1 F7]dAY F
&5, 7hAA @A B A4 S5 ASHRAE 340 AR W] whel AAE A, 27

Z= ASTM E659-789] Well 93] 500 mlY] F&] Zeh=ToA AA Y.

J}H

AN, B ] 2ARE wsldgoltt. A Sol, B we] 2HES ASHRA-34 e
2 A8l 60T AW melA ul-7hdAelth, felshAE, -20C WA 60T o 3
Adow EAat 27 EdEe Ea w-skdgold.

ool A =, %71 A A7} ASHRAE 34 ¥ 2o o3 n]-71e14d¢l A
of, ¥ X.}Hl AES FH2 FF3he Ad 98 /g EFES ¥
Q2 )
[e] =

% =
T A= %%71 Fo A ole] 71AA dAVE F

R-1132a/R-32/R-1234yf (40 H3]%/49 H3%/11 F3%; 11.4 cn/Z2] 94 H5)9 Y FAEY d4& S& b
ole] P R-32/R-1234yf o] EIAAN A& F% FA(ZH|["Laminar flame speeds of 2,3,3,5-
tetrafluoropropene mixtures" Papas, P et al. Proceedings of the Combustion Institute 36 (2017) 1145-
5, ol 2 A W] el Agel 2Rl wslel, & WIAL R} ol2l Hotel A5
¥ A A (WCFF, ASHRAE 3% 34 35 BollA A% whollAe] &(F7]) ¥%=7F F 35% v/v WRF & wlghz s}
A o 306 /v NT AS, 1 WHel ZRES o 10 w/E VR Wk FEE A5E Aolghn A A,

whghd | o] 2ol FEE R ok AbEjolA, R-1132a7}F o]o] Hotol 9o EFw AA(WCFF, ASHRAE X< 34 H-
=2 BolA A upe e E(Hy) F=7t oF 35% v/v vwr @ upEAsAlE o 30% v/v wwkel Ag-, 2 oar
Hol 2E2 & 10 en/ & W|THY] A4 SE(E o2 &) 2L 7t EF)E 5 Aolgta P
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[0095]

[0096]
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[0098]

[0099]

[0100]
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[0103]

[0104]

[0105]

[0106]

[0107]

[0108]

[0109]

[0110]
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ayrg ) o AAFH A, 2 dge] AELS ok 35¢ v/y wuk @ upbA s Al ok 30% v/v H]uke] o] A
ool Ao BH¥ AAWCFF, ASHRAE %5 34 H= BollA Ao® vh)oA el R-1132a¢] E(¥y]) L& zt:=

o, o

©

]

em/Z TRk, wpgAEAE F 9.5 en/Z UR, dE
11—

0 =
cm/Z wEH, dE o], ¢k 8.5 em/FR EE OF 8 en/E HPe dA £ E zleT)

2 So], B wyo] niekAe oA ALY 2AEL o] WCFFol A 28% v/ve] R-1132a 2 ok 8.7 cm/%9] A4

e ek 8] F HIE V)FoR oF 90% v/v °l5te] doz B o] ZAES ¥IEE 715 A
A 2o 2 = o2 oF 35¢% v/v 1
¥ %29 R-1132a5 E3ich. vl sHAE, A 878 Addo]

Aol g2 glell7] flall, EdolA AR "viv'e "E 5T FR'E UERE AoR o]FEojok g},

2 odtgo]l 2AEL A AE F 10K viwk, wiEds Al oF 7 e of 6K nvt, Bu o wlEF s AE oF
5K mlgk, o2 Eof, oF 4K wint 2 W} o wpEF s A= oF 1K vvte] 7] e $EFV|dAM 9 & 8o
=E et

Houlwo]l 2AELS A /H-7tAA | e GIP, A f8A E34 L iAE WA AS EAY AF daeA|
23 285 Yehge Aeg oA, o3 ¥ A B4 T d5FE sl mo AAsA Zsdn

Hodtho]l 2AHEL E4E 07 R-410A2 A9 Hojm 80%, oS 5o], R-410A2] Z] Hoji 85%¢1 &7 Izt
g5zt blgdsiAE, B oagol 2AES R-410A9 AL Holm 90%, oS Eo], R-410A¢] A< <
95% WA oF 130%¢1 &4 W¥7t &S Zerh. A AAFE A, E wye] 2AES R-410A9 219 oF 15%
ul, ol& Eo], R-410A9] #°] °F 10%, Xt} ©] upghastAl= R-410A] 219 oF 5% oulQl &4 W¥7 &3S 7z
=0

A AAYEH A, 2 wge] 2AE9 AtolE a& (AT AS, (0P)2 R-410A2] <F 10% ©]W, w4 siAl= R-
410A9] °F 7% o], & £, R-410AY 5% olujelt}. nlAstAlI=, 47 AlelE A& R-410A%} T53HAY
olith ¢ &t}

AAsAE, B by AR 4E7) wlE 2k A 2AEC] giAstL dE 7€ W) fFA(dE B
R-410A TE R-32)9 oF 15K o], ul&AlelAl= oF 10K &= AlAo] ¢k 5K ojjo|t}. fEstAE, & 2y
2459 &7 & X R-329 ART U ).

o

O

s, B ouyel 2RSS 5719 4% dHe -2 e 5719 And o v o
AN e A, 2 PR 937 U AE S5/ dHE RAAE FRSE $37)9 Ao

WA 24Ee B4H0R J)E A gl Agslel A, 714 HC Yuist A BA| ALgH
BE BSFe f8As A8l o5 Mudon AAd WAl Agel ola rAsEAY P} e
sd 4 itk

FA A, DA Aol ASEE 49, B uye] xyEe aalsh AgtEn.

Adale, A7) aRAE B4, AeEh, EH WACEB), EH olsE=(PR), EHNAA 2T
(PAG), B 22 o 2EIZ(PAG ol 2El2), Fejuld olH=(PVE), Zel(sh-2dd) 9 o9 xFo

2 e womyE JdYEn. PAG B POEE E EHe] A B dis) A4 vk g &&Aoltt.
FeEletAlE, A7 F2AE M EAE F7tR 2T

e A, 7] RSl tA SR, EaselE, s SR L oEAjels % old EFEE 74
d omie e,

Adspl, B owgel 24ge delAs A 4 ot

FEAE, 7] ddAE E-(2-FERRNEY)-EAHE, (FREZZY) EAHE, EF-(2,3-1HER
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Zuy) 3d K 5.6
7] 49 2t bar Ot
29 22l (Suction line) 32 75} bar 0.00
$%7) %4 et bar 0.00
4871 F9 7 K 1.1
SdERY && 70.0%
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HAH 34 LEC0) 54.4
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AgE A EERT Quartic
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LFR databank June 25th
Matlab 2} % & (workspace) 3} | 2019.mat'
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R-32 1 1
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[0199]

[0200]

AN 27(4, 5 & 6 FF%] R-1132aE X 5= MY ZAE)

3R Z2AEEF%)

R-1132a 4 4 4 4 4 4 4
R-32 36 38 40 42 44 46 48
R-1234yf 60 58 56 54 52 50 48
H ko] 73-9-9] A Al (Worst-Case

Formulation)(Z2 %)

R-1132a 4.5 4.5 4.5 4.5 4.5 4.5 4.5
R-32 35 37 39 41 43 45 47
R-1234yf 60.5 58.5 56.5 54.5 52.5 50.5 48.5
Z oto] A$-9] /1A A Al (Worst-Case Flammable

Formulation)(F-3] %)

R-1132a 22.8% 22.2% 21.7% 21.1% 20.6% 20.0% 19.6%
R-32 59.9% 61.6% 63.2% 64.7% 66.1% 67.5% 68.8%
R-1234yf 17.3% 16.2% 15.2% 14.2% 13.3% 12.4% 11.6%
T ZAEEZF%)

R-1132a 5 5 5 5 5 5 ]
R-32 36 38 40 42 44 46 48
R-1234yf 29 57 55 53 51 49 47
F ool 99 AAEZ%)

R-1132a 5.3 5.5 5.3 5.5 5.5 52 5.5
R-32 35 37 39 41 43 45 47
R-1234yf 59.5 STFS 55.5 533 51.5 49.5 47.5
Foto] 59 713 A A (F-1] %)

R-1132a 26.6% 25.9% 25.3% 24.6% 24.0% 23.5% 23.0%
R-32 57.2% 58.9% 60.5% 62.0% 63.4% 64.8% 66.1%
R-1234yf 16.2% 15.2% 14.3% 13.4% 12.5% 11.7% 10.9%
A ZAEERT%)

R-1132a 6 6 6 6 6 6 6
R-32 36 38 40 42 444 46 48
R-1234yf 58 56 54 52 50 48 46
F oto] A A A (B F%)

R-1132a 6.5 6.5 6.5 6.5 6.5 6.5 6.5
R-32 35 37 39 41 43 45 47
R-1234yf 58.5 56.5 54.5 52.5 50.5 48.5 46.5
Fote] A5-9 71AA A A (F-3] %)

R-1132a 30.1% 29.3% 28.6% 28.0% 27.2% 26.7% 26.1%
R-32 54.7% 56.4% 58.0% 59.5% 61.0% 62.3% 63.6%
R-1234yf 15.3% 14.3% 13.4% 12.6% 11.8% 11.0% 10.3%
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[0201]

[0202]

AA o] 28(7 € 8 99 R-1132a2 XT3 Y ZAE)

TA ZAAEEF%)

R-1132a 7 7 7 7 7 7 7
R-32 36 38 40 42 44 46 48
R-1234yf 57 55 53 51 49 47 45
F ool A -5-9] A A" F%)

R-1132a T3 15 7.5 7.5 7.5 75 7.5
R-32 35 37 39 41 43 45 47
R-1234yf 575 555 535 515 49.5 47.5 45.5
Fote] A -%-9f 7+ AA F-3 %)

R-1132a  332% 323% 31.6% 309%  303%  29.6%  29.0%
R-32 52.5% 54.1% 557% 572%  58.7%  60.0%  61.3%
R-1234yf  144% 13.5% 12.7% 119% 11.1%  104%  9.7%
TR ZYERZF%)

R-1132a 8 8 8 8 8 8 8
R-32 36 38 40 42 44 46 48
R-1234yf 56 54 52 50 48 46 44
FHoto] A9 A A=A F%)

R-1132a 8.5 8.5 8.5 8.5 8.5 8.5 8.5
R-32 35 37 39 41 43 45 47
R-1234yf 565 545 525 505 48.5 46.5 445
Fote 359 ZFAA AA -2 %)

R-1132a  36.1% 353% 344% 338% 33.0% 323% 3L.7%
R-32 504% 52.0% 53.6% 55.1%  56.5%  57.9%  59.2%
R-1234yf  13.6% 12.7% 119% 112% 10.5%  9.8%  9.1%

_46_

SS=50dl 10-2805406



[0203]

[0204]

A 293 FF%2 C0.E E33= AH A E)

A ZAEEF%)

R-1132a 4 4 4 4 4 4 4
R-744 3 3 3 3 3 3 3
R-32 36 38 40 42 44 46 48
R-1234yf 57 55 53 51 49 47 45
Fote] A 4o AAEZ%)

R-1132a 45 45 45 4.5 45 45 45
R-744 284 25 25 2.5 25 2.5 2.5
R-32 35 37 39 41 43 45 47
R-1234yf 58 56 54 52 50 48 46
F ote] 7359 7+ A A (F-3) %)

R-1132a  182% 17.8% 174% 17.0% 16.6%  163%  16.0%
R-744 20.5% 202% 19.8% 19.5%  192%  18.9%  18.6%
R-32 48.1% 49.7% 512% 52.6%  S4.0%  553%  56.5%
R-123dyf  13.1% 123% 11.6% 109%  10.2%  9.5%  89%
A ZAEAEAF%)

R-1132a 5 5 5 5 5
R-744 3 3 3 3 3 3
R-32 36 38 40 42 44 46 48
R-1234yf 56 54 52 50 48 46 44
F ote] 7399 AA (D F%)

R-1132a 55 55 5.5 5.5 5.5 5.5 5.5
R-744 25 25 25 25 25 25 25
R-32 35 37 39 41 43 45 47
R-1234yf 57 55 53 51 49 47 45
Foke] B9 7+ AA T3 %)

R-1132a  21.4% 209% 20.5% 20.1%  19.6% 192%  18.8%
R-744 19.7% 19.4% 19.1% 188%  18.6%  183%  18.0%
R-32 46.4% 47.9% 49.4% 50.8%  522%  53.5%  54.7%
R-1234yf  124% 11.7% 11.0% 103%  9.6%  9.0%  84%
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[0205]

[0206]

Al 30(3 FF%2 C0.E E3H3= AH A E)

A ZAEEZE%)

R-1132a 6 6 6 6 6 6 6
R-744 3 3 3 3 3 3 3
R-32 36 38 40 42 44 46 48
R-1234yf 55 53 51 49 47 45 43
ool A-9-9 AA(AHF%)

R-1132a 6.5 6.5 6.5 6.5 6.5 6.5 6.5
R-744 2.5 2.5 2.5 2.5 2.5 2.5 2.5
R-32 35 37 39 41 43 45 47
R-1234yf 56 54 52 50 48 46 44
Foto] Z-9-9 7k A A A (F-7 %)

R-1132a  244% 23.9% 23.4% 22.9%  224%  22.0% 21.5%
R-744 19.0% 18.8% 18.5%  18.2%  18.0% 17.7%  17.5%
R-32 448% 463% 47.8% 492%  50.5%  51.8%  53.0%
R-1234yf  11.8% 11.1% 104% 9.8%  9.1%  86%  8.0%
T 2AAEHEF%)

R-1132a 7 7 7 7 q i 7
R-744 3 3 3 3 3 3 3
R-32 36 38 40 42 44 46 48
R-1234yf 54 52 50 48 46 44 42
F oto] 7399 A A (A H%)

R-1132a 75 7.5 7.5 75 7.5 75 7.5
R-744 2.5 2.5 2.5 2.5 2.5 2.5 2.5
R-32 35 37 39 41 43 45 47
R-1234yf 55 53 51 49 47 45 43
F ot A 99 71AA A A (F-3 %)

R-1132a  272% 26.6% 26.1% 25.5%  25.0%  24.5%  24.1%
R-744 18.4% 18.1% 17.9% 17.6% 174% 172%  17.0%
R-32 433% 44.8% 462% 47.6%  48.9%  502%  51.4%
R-1234yf  112% 105% 9.9%  93%  87%  81%  7.6%
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[0207]

[0208]
[0209]

[0210]

Al 31(3 FF%2 C0.E EH3= AHd =4 E)

A ZAEEF%)

R-1132a 8 8 8 8 8 8 8
R-744 3 3 3 3 3 3 3
R-32 36 38 40 42 44 46 48
R-1234yf 53 51 49 47 45 43 41
H ool A9 AA(AHE%)

R-1132a 8.5 8.5 8.5 8.5 8.5 8.5 8.5
R-744 2.5 2.5 2.5 2.5 25 2.5 2.5
R-32 35 37 39 41 43 45 47
R-1234yf 54 52 50 48 46 44 42
F ool A9-9] 7tAA AA(F-H %)
R-1132a 29.7% 29.1% 28.6% 28.0%  27.5%  27.0%  26.5%
R-744 17.8% 17.6% 17.3% 17.1% 16.9% 16.7% 16.5%
R-32 41.9% 43.4% 448% 46.2% 47.5% 48.7% 49.9%
R-1234yf 10.6% 10.0% 9.4% 8.8% 8.2% 7.7% 7.2%
A ZAEEF%)
R-1132a 9 9 9 9 9 9 9
R-744 3 3 3 3 3 3 3
R-32 36 38 40 42 44 46 48
R-1234yf 52 50 48 46 44 42 40
2 ot9] 73$-9 AAEAF%)
R-1132a 9.5 9.5 9.5 9.5 9.5 9.5 9.5
R-744 2.5 2.5 2.5 2.5 2.5 2.5 2.5
R-32 35 37 39 41 43 45 47
R-1234yf 53 51 49 47 45 43 4]
Fote) 399 7+aA A A5 %)
R-1132a 32.1% 31.5% 30.9% 30.3% 29.7% 29.2% 28.7%
R-744 17.2% 17.0% 16.8% 16.5% 16.3% 16.1% 16.0%
R-32 40.6% 42.1% 43.4% 44.8% 46.1% 47.3% 48.5%
R-1234yf  10.1% 9.5%  8.9%  8.3% 7.8% 7.3% 6.8%
AA ¢ 32(3 FF%9 COL.E X3 AHY A E)
FAH ZAAEAEF%)
R-1132a 10 10 10 10 10 10 10
R-744 3 3 3 3 3 3 3
R-32 36 38 40 42 44 46 48
R-1234yf 51 49 47 45 43 41 39
FHote] 7499 AA (A HF%)
R-1132a 10.5 10.5 10.5 10.5 10.5 10.5 10.5
R-744 2.5 2.5 2.5 25 2.5 2:5 2.5
R-32 35 37 39 41 43 45 47
R-1234yf 52 50 48 46 44 42 40
Fote] A9-< 71 A AA (K1 %)
R-1132a 344% 33.7% 33.1% 32.5% 31.9% 31.3% 30.8%
R-744 16.7% 16.5% 16.3% 16.1% 15.9% 15.7% 15.6%
R-32 39.3% 40.8% 42.2%  43.5% 44.8% 46.0% 47.2%
R-1234yf 9.6% 9.0% 8.4% 7.9% 7.4% 6.9% 6.4%
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[0211] A Ao 33(4 F2%9) CO,(R-744)2 X F3E AlY ZAE)

TR ZAERAF%)

R-1132a 4 4 4 4 4 4 4
R-744 4 4 4 4 4 4 4
R-32 36 38 40 42 44 46 48
R-1234yf 56 54 52 50 48 46 44

FHetel A5-9 AA R F%)

R-1132a 4.5 4.5 4.5 4.5 4.5 4.5 4.5
R-744 3.3 3.5 3.5 3.5 3.5 3.5 3.5
R-32 35 37 39 41 43 45 47
R-1234yf 57 55 53 51 49 47 45

F o] 759 7t A A (F %)
R-1132a  168% 165% 16.1% 158%  154%  15.1%  14.8%

R-744 26.6% 262% 25.8% 254%  25.1% @ 24.7% = 24.4%
R-32 44.6% 46.1% 47.6% 48.9%  503%  51.5%  52.7%
(0212] R-1234yf  11.9% 11.2% 10.5%  9.9% 9.2% 8.7% 8.1%
[0213] AAd 34(4 2% COLE XT3 ALY ZAHE)
A ZAAEEAF%)
R-1132a 5 5 5 5 5 5 5
R-744 4 4 4 4 4
R-32 36 38 40 4 44 46 48
R-1234yf 55 53 51 49 47 45 43
Fote] 79-9 AA(AHF%)
R-1132a 5.5 5.5 5.5 55 5.5 5.5 55
R-744 3.5 3.5 3.5 3.5 3.5 3.5 3.5
R-32 35 37 39 41 43 45 47
R-1234yf 56 54 52 50 48 46 44
Fote] A9-9 7tAA A A (FH %)
R-1132a 19.9% 19.4% 19.0% 18.6%  183%  17.9%  17.6%
R-744 25.7% 253% 25.0% 24.6%  243%  23.9%  23.6%
R-32 432% 44.6% 46.0% 47.4%  48.7%  50.0%  51.2%
R-1234yf  113% 10.6% 10.0%  9.4% 8.8% 8.2% 7.7%
T ZAEEHZF%)
R-1132a 6 6 6 6 6 6 6
R-744 4 4 4 4 4 4 4
R-32 36 38 40 4 44 46 48
R-1234yf 54 52 50 48 46 44 42
2 ot9] 7349 AA(EAF%)
R-1132a 6.5 6.5 6.5 6.5 6.5 6.5 6.5
R-744 3.5 3.5 3.5 3.5 3.5 3.5 3.5
R-32 35 37 39 41 43 45 47
R-1234yf 55 53 51 49 47 45 43
F ool Z-9-9 714 A A (F-H %)
R-1132a 227% 222% 21.8% 213%  209%  205%  20.1%
R-744 249% 24.5% 242% 239%  23.5%  232% @ 22.9%
R-32 41.8% 43.2% 44.6%  46.0%  47.3%  485%  49.7%
02141 R-1234yf  107% 10.1% 9.5%  8.9% 8.3% 7.8% 7.3%
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[0215]

[0216]

Ao 35(4 FF%2 C0.E EH3= AHd A E)

FA ZAAEEZF%)

R-1132a 7 7 7 7 7 7
R-744 4 4 4 4 4

R-32 36 38 40 42 44 46 48
R-1234yf 53 51 49 47 43 41
Foto] 799 AA(AH%)

R-1132a 7.5 75 15 7.5 7.5 75 75
R-744 35 3.5 3.5 3.5 3.5 3.5 35
R-32 35 37 39 41 45 47
R-1234yf 54 52 50 48 46 44 42
F ot 99 714 A A (FH %)

R-1132a  253% 24.8% 243% 23.8% 234% 23.0% 22.5%
R-744 24.1% 23.8% 23.4% 23.1% 22.8% 22.6% 22.3%
R-32 40.5% 41.9% 433% 44.6%  459%  47.1%  483%
R-1234yf  102% 9.6% 9.0% 84%  79%  74%  6.9%
T3 2AEEF%)

R-1132a 8 8 8 8 8 8
R-744 4 4 4 4 4

R-32 36 38 40 42 46 48
R-1234yf 52 50 48 46 42 40
Foto] 799 A A (AF%)

R-1132a 8.5 8.5 8.5 8.5 8.5 8.5 8.5
R-744 55 3.5 %3 3.5 3.5 3.5 35
R-32 35 37 39 41 45 47
R-1234yf 53 51 49 47 43 41
Foto] 8- 714 A A %)

R-1132a  278% 27.2% 267% 262%  257%  252%  24.8%
R-744 233% 23.0% 22.7% 225% @ 22.1% 21.9%  21.6%
R-32 39.2% 40.7% 42.0% 433%  44.6%  458%  47.0%
R-1234yf  97%  9.1% 86%  80%  75%  7.0%  6.6%
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[0217]

[0218]

Ao 36(4 FTF%2 C0.E E3= AHd A E)

FA ZAEEZF%)

R-1132a 9 9 9 9 9 9 9
R-744 4 4 4 4 4 4 4
R-32 36 38 40 42 44 46 48
R-1234yf 51 49 47 45 43 41 39
F oo 352 A A (A F%)

R-1132a 9.5 9.5 9.5 9.5 9.5 9.5 9.5
R-744 3.5 3.5 3.5 3.5 3.5 3.5 3.5
R-32 35 37 39 41 43 45 47
R-1234yf 52 50 48 46 44 42 40
FHotel 349 7Hd A AA (F- %)

R-1132a 30.1% 29.5% 29.0% 284%  27.9%  27.4%  26.9%
R-744 22.7% 223% 221% 21.8%  21.6% 213% 21.1%
R-32 38.1% 39.5% 40.8% 42.1%  434%  44.6%  45.7%
R-1234yf 9.2% 8.7% 8.1% 7.6% 7.1% 6.7% 6.2%
T E2AERAF%)

R-1132a 10 10 10 10 10 10 10
R-744 + 4 4 4 4 4 4
R-32 36 38 40 42 44 46 48
R-1234yf 50 48 46 -+ 42 40 38
F oo 359 A A (EZF%)

R-1132a 10.5 10.5 10.5 10.5 10.5 10.5 10.5
R-744 3.5 3.5 3.5 3.5 3.5 3.5 33
R-32 35 37 39 41 43 45 47
R-1234yf 51 49 47 45 43 41 39
FHote B4 7t A A (F %)

R-1132a 32.3% 31.6% 31.1%  30.6% 30.0%  29.5%  29.0%
R-744 22.0% 21.7% 21.5% 21.3%  21.0%  20.8%  20.5%
R-32 37.0% 38.4% 39.7% 41.0%  422%  43.4%  44.6%
R-1234yf 8.8% 8.3% 7.7% 7.3% 6.8% 6.3% 5.9%
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[0219] AAlA 37(5 FF%Y C0.E X33t AHd A E)

TR ZHAEEF%)

R-1132a 4 4

R-744 5 ] 5 5 5 5 5
R-32 36 38 40 42 44 46 48
R-1234yf 55 53 51 49 47 45 43

F oo A5 AAEZ%)

R-1132a 4.5 4.5 4.5 4.5 4.5 4.5 4.5
R-744 4.5 4.5 4.5 4.5 4.5 4.5 4.5
R-32 35 37 39 41 43 45 47
R-1234yf 56 54 52 50 48 46 44

2 otel 399 44 AA %)

R-1132a 15.6% 15.3% 15.0% 14.7% 14.4% 14.1% 13.9%
R-744 31.9% 31.4% 31.0% 30.6% 30.2% 29.8% 29.4%
R-32 41.6% 43.1% 44.4% 458% 47.0% 48.2% 49.4%
R-1234yf 10.8% 10.2%  9.6% 9.0% 8.4% 7.9% 7.4%

TR ZHAEEF%)

R-1132a 5 5 5 5 5 3 5
R-744 5 5 5 5 5 5

R-32 36 38 40 42 44 46 48
R-1234yf 54 52 50 48 46 44 42

F oo -] AA(AZF%)

R-1132a 5.5 5.5 5.5 5.5 5.5 35 5.3
R-744 4.5 4.5 4.5 4.5 4.5 4.5 4.5
R-32 35 37 39 41 43 45 47
R-1234yf 55 53 51 49 47 45 43

#ote) 399 44 AAFH%)

R-1132a 18.5% 18.1% 17.8% 17.4% 17.1% 16.8% 16.4%
R-744 30.9% 30.5% 30.1% 29.7% 29.3% 28.9% 28.5%
R-32 40.3% 41.7% 43.1% 44.4% 45.7% 46.9% 48.0%
R-1234yf 10.3%  9.7% 9.1% 8.5% 8.0% 7.5% 7.0%

[0220]
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[0221]

[0222]

AAle] 38(5 FF%2 C0.E EH3= AH =4 E)

T ZAEEF%)

R-1132a 6 6 6 6 6 6 6
R-744 5 5 5 5 5 5 5
R-32 36 38 40 ¥y 44 46 48
R-1234yf 53 51 49 47 45 43 41
F oto] 799 AlAl(AZF%)

R-1132a 6.5 6.5 6.5 6.5 6.5 6.5 6.5
R-744 4.5 4.5 4.5 4.5 45 45 4.5
R-32 35 37 39 41 43 45 47
R-1234yf 54 52 50 48 46 44 42
F ool A 29 714 A A (K1 %)

R-1132a  212% 20.7% 20.3% 20.0%  19.6%  19.2%  18.9%
R-744 29.9% 29.5% 29.2% 28.8%  28.4%  28.1%  27.8%
R-32 39.1% 40.5% 41.9%  432%  44.4%  45.6%  46.7%
R-1234yf  98%  92% 87%  8.1%  7.6%  71%  6.6%
T Z2ZEEF%)

R-1132a 7 7 7 7 7 7
R-744 5 5 5 5 5 5 5
R-32 36 38 40 ¥y) 44 46 48
R-1234yf 52 50 48 46 44 42 40
F oto] 7399 AlA @ HF%)

R-1132a 7.5 75 7.5 75 7.5 75 5
R-744 4.5 4.5 4.5 4.5 45 45 45
R-32 35 37 39 41 43 45 47
R-1234yf 53 51 49 47 45 43 41
Foto] A 29 7t A A (51 %)

R-1132a 23.7% 232% 22.8% 22.4%  21.9%  21.6%  21.2%
R-744 29.1% 28.7% 283% 28.0%  27.7%  27.3%  27.0%
R-32 38.0% 39.4% 40.7%  42.0%  43.2%  44.4%  45.5%
R-1234yf  93% 88% 82%  77%  12%  6.8%  63%
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[0223]

[0224]

[0225]

[0226]

Ao 39(5 FF%2 C0.E EH3= AH A E)

T3 ZAAEEH%)

R-1132a 8 8 8 8 8 8 8
R-744 5 5 5 5 5 5 5
R-32 36 38 40 42 o 46 48
R-1234yf 51 49 47 45 43 41 39
Hote] 49 AAEZ%)

R-1132a 85 85 85 8.5 8.5 8.5 85
R-744 45 45 45 45 45 45 45
R-32 35 37 39 41 43 45 47
R-1234yf 52 50 48 46 o 42 40
Fote] B39 7tA A AA G %)
R-1132a  26.0% 255% 25.0% 24.6% 242%  238%  23.4%
R-744 28.1% 279% 27.5% 272% 269%  26.6%  263%
R-32 36.9% 383% 39.6% 40.8%  420%  432%  44.3%
R-1234yf  89% 84% 79% 74%  69%  64%  60%
I 2H=EZ%)
R-1132a 9 9 9 9 9 9 9
R-744 5 5 5 5 5 5 5
R-32 46 46 46 46 46 46 46
R-1234yf 40 40 40 40 40 40 40
F ko] 49 AAEZ%)
R-1132a 9.5 9.5 9.5 9.5 95 9.2 9.5
R-744 45 45 45 45 45 45 45
R-32 45 4s 45 4s 45 45 45
R-1234yf 41 41 41 41 41 41 41
Fote) 359 7+ A AR %)
R-1132a 259% 259% 259% 259% 259%  25.9%  25.9%
R-744 26.0% 260% 260% 260% 260%  260%  26.0%
R-32 42.1% 421%  421%  421%  421%  42.1%  421%
R-I234yf  6.1%  61% 61%  61%  61%  61%  61%
Al 40(5 %) 0,8 E33t= AHd ZAE)
T 2 EET%)
R-1132a 10 10 10 10 10 10 10
R-744 5 5 5 5 5 5 5
R-32 46 46 46 46 46 46 46
R-1234yf 39 39 39 39 39 39 39
F kel -2 AR " F%)
R-1132a 105 105 105 105 105 105 105
R-744 45 45 45 4.5 45 45 45
R-32 45 45 45 45 45 45 45
R-1234yf 40 40 40 40 40 40 40
F ote] B4-9l 7kAA AAF-3 %)
R-1132a  27.8% 27.8% 27.8% 278% 27.8%  27.8%  27.8%
R-744 253% 253% 253% 253%  253%  253%  25.3%
R-32 4L1%  411%  411%  411%  4L1%  411%  4L1%
R-1234yf  58% 58% 58% 58%  58%  58%  58%
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