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177X EE I, #% B ASHRAE 32. 1 bRl ) 223K
AT T —AJE AR 24 h WbRER AR . 25T
BRI Ee . A B R134a 5 HFO-1234yf RGERYVERE
B AR, A 1 7R S i 1) 1 AN 1
WE N, HFO-1234yf RGE W REAERS = (i T
1.5%) . BARE N 26 pros. ATLVAE H, HFO-
1234yf PERE S R134a A4, 40 2R FFIC & RS
B/ WA E I BN R B4 gi]
REIRTH B AT A PR

% 26 BT 24 h AN B A

24 h RIS TIRE/  TFHLEETEY 56 L T-HIF1Y

(kW - h) H Iyt % R/ C
R134a 7.14 68. 4 L4
HFO-1234yf 7.25 67.5 1.3

27 i TR R G R AR IO A

A VR B 2 7 AU HFO-1234yf A FIE 4.
k27 EMERE
T/ BARG Heihdn
5 R134a Z /% H5RI13aZb/%  HEREE/  HWORMIRREE RIS BB
W COP  FiEpa WEIRE HERE C it/ C wt/C R/ C

R134a BRI 100 100 100 100 100 82 0.3 1.1 0.2

HIAEME 100 100 100 100 100 91 0.5 1.1 0.2
HFO-1234yf S0 105 99 127 105 112 95 0.6 1.5 0.3

HREMA 102 98 119 104 106 84 0.6 1.4 0.2
HFO-1234ze SCRIMk 113 93 125 104 112 87 0.5 2.7 0.3

SR 111 91 123 103 109 97 0.5 2.6 0.3

MR 27T AXEFR 1 NEEAS R Gk & . HFO-
1234yf 5 HFO-1234ze [RRCR IR T 345 5 il v
539 L R134a $& 5 T 5% 5 13%, COP 43 ] I
R134a FEAR T 1%5 7% s A TR HIA a0 A5
F IR I R134a #2585 T 2% 5 11%, COP 4y
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1) HFO-1234yf 5 HFO-1234ze %% %] 1 H
i R134a ¥l & S AL BT i POE i 1A R
I B ARV E
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MIPERE S R134a 25 5 K % i HLRS VR 152 11
PR W ASUE /AT (SL/LL) #3254 n] REfF
BT A 1 AR X R & — 2 5 HFO-
1234yl PARHE IR BE 5 R4 L, A AT e AR X
UKFERRAE R T B 40 VR I i ke o A PR <8/

3) HFO-1234ze B % % [k R134a Ffil HFO-
1234y ik, 3xX 2 i T 28 & 4% 1) R 5450 2% F R
AEFLAYPERE G AL (RS S W gh Pl 2 4% R134a
FEER . SR, HFO-1234ze ) COP & R134a
1) 1. 11 A% R & T AT — S 5 v i 2 31 1
FARRCE (R134a 0% 2, 4% HFO-
1234ze TERABCIT 5 458 R 46 P11, 9 X 28 Kk 4 1E 2D
B B BE IR KM SR K

4) AWM R A HFO T Rge i Ak
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GWP {E il v 5 W

Arimoto S N KR T RN G T [ 5 23 4 45

1) = JCAN AR A 2 R 41 R32/R125/HFO-
1234yf, R125/HFO-1234yf/R134a 1 R32/HFO-
1234yf/R134a, 3K 28 5 T R&4tiatTt L. R
REFPROP 9. 0 f2fp it 47 TALHITE K 29 5
30 44 H T AR 2T R G AEA AL T A A
S50 26 g T HAS T GWP {4 fe

WA IR IR EE A AR GWP HHIR R ST 5RHENER.
S AR R % 9 R S LA %28 REETIR
y ) T y REW WEER o e R4
YRGB B SEBL . IR AR GWP (1 ) il
2 HFO-1234yf, BT 5 X FH 257 a0 28 15 % 25 PR A TR IR 5 45 1 5 0.7
S =y N . 25 PR A ATE IR 0 45 1 5 0.7
N IFET HFO123091/R32 “JEIRATIRH N pe el 0 o
THE B RAT R, FF & T HFO-1234yf/R134a  #IAMIRRES IR —40 10 20 5 0.7
.y N . ~ N 4 B VA Y2 4 _ X
:E{ﬁs%ﬁ?ﬂ?é‘%ﬂ»ﬁﬁﬁﬁiT:ﬁ GWP {Ej‘] 1 000 ERYLAY R 21T 10 70 10 1 0.7
Fx29 FETHERGHABPELLER
TV 75 ) GWP akE % COPGHEXT W EGEXT O HPROR HFRE ZEERER BRE
(100 4FRT F R410A)/ F R410A)/ gE/C  #3/MPa  #3/MPa J#/C
i8] 1] ) % %
R410A 2 088 1 100 100 72 2.73 0.93 0.1
R407C 1774 1 104 70 69 1.86 0.59 4.8
R134a 1430 1 108 44 60 1.16 0.35
R32 675 21 103 110 90 2.79 0. 95
HFO-1234yf 4 2L 103 41 50 1.15 0.3
R32/HFO-1234yf 138 2L 103 63 63 1.73 0.56 7.2
RSB H 20% ¢ 80%)
R32/HFO-1234yf 272 2L 103 80 70 2.15 0.72 5.1
R HEATELLE N 40% ¢ 60%)
R32/HFO-1234yf 340 2L 102 87 73 2.32 0.79 3.6
R A 50% ¢ 50%)
R32/HFO-1234yf 474 2L 103 99 79 2.58 0.88 1.3
FRATELEE R 70% & 30%)
R134a/HFO-1234yf 574 1 105 44 54 1.21 0. 38 0.0
FHEIIEE N 40% ¢ 60%)
R32/R134a/HFO-1234yf 980 1 105 72 74 1. 89 0. 60 5.0
R B 35% ¢ 52% ¢ 13%)
R32/R125/HFO-1234yf 979 1 102 65 61 1.82 0. 60 5.8
R B A 15% & 25% & 60%)
F 30 FEEZTFERSHABEIMELLER
TV 735 ) GWP Ak I COPGREXT MR XS HFROR SR AR BBIR
(100 4E F R410A)/ F R410A)/ gE/C  #/MPa #j/MPa JE/C
[i] [ ) % %
R410A 2 088 1 100 100 69 2.42 0. 80 0.1
R407C 1774 1 103 68 66 1. 64 0. 50 5.0
R134a 1430 1 105 42 56 1.02 0.29
R32 675 2L 102 109 87 2.48 0.81
HFO-1234yf{ 4 2L 102 40 46 1.02 0. 32
R32/HFO-1234yf 138 2L 102 62 59 1.53 0.48 7.4
TR 20% ¢ 80%)
R32/HFO-1234yf 272 2L 102 79 66 1.91 0. 62 5.3
(J’ﬁi%%ﬁuﬁ%j 40% * 60%)
R32/HFO-1234yf 340 2L 101 86 69 2. 06 0. 67 3.7
R BN 50% ¢ 50%)
R32/HFO-1234yf 474 2L 102 98 75 2.29 0.76 1.3
TR T0% & 30%)
R134a/HFO-1234yf 574 1 103 43 50 1. 06 0. 32 0.0
(Jﬁ%é}é’ﬂltkjg 40% * 60%)
R32/R134a/HFO-1234yf 980 1 103 70 70 1. 67 0.51 5.2
RSB 35% ¢ 52% ¢ 13%)
R32/R125/HFO-1234yf 979 1 101 64 57 1.61 0.51 6.0

BBt 15% £ 25% @ 60%)
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5 A ML) GWP kb HI% COPGHXT  #IaGHEXT  HESOR  HSUE ZBRE BER
(100 4Ef F R404A)/ F R404A)/ B/C  Jj/MPa Jj/MPa JiE/C
Ji] i) B % %
1 R404A 3922 1 100 100 76 1. 82 0.43 0.3
2 R407C 1774 1 104 94 94 1.64 0. 35 5.0
3 R134a 1430 1 108 58 81 1. 02 0. 20
1 R32 675 2L 100 151 129 2.48 0.58
5 HFO-1234yf 4 2L 104 57 67 1.02 0.22
6 R32/HFO-1234y{ 138 2L 106 87 83 1.53 0. 34 7.4
(ﬁi%@(ttjﬂ 20% : 80%)
7 R32/HFO-1234y{ 272 2L 103 111 94 1. 91 0. 44 5.3
RS EEE R 40% ¢ 60%)
3 R32/HFO-1234y{ 340 2L 102 120 99 2.06 0. 48 3.7
(BT 538X bR 50% ¢ 50%)
9 R32/HFO-1234yf 474 2L 101 136 110 2.29 0. 54 1.3
R EEE N 70% * 30%)
10 R134a/HFO-1234yf 574 1 106 60 72 1. 06 0.22 0.0
RS EEE N 40% * 60%)
11 R32/R134a/HFO-1234yf 980 1 105 97 100 1. 67 0. 36 5.2
RARATEEH 35% £ 52% ¢ 13%)
12 R32/R125/HFO-1234yf 979 1 103 90 81 1.61 0. 36 6.0
UER B 15% £ 25% * 60%)
% 32 RBHIATEIR
A R LY GWP ARME R COPGRHEXT  HIaGHEXT  HERE PR kR BN
(100 4EH F R404A)/ F R404A)/ g/ C  Jy/MPa  Jj/MPa JE/C
(][] B % %o
R404A 3922 1 100 100 93 1. 82 0.13 0.3
R407C 1774 1 108 89 125 1. 64 0. 09 5.
R134a 1430 1 112 51 104 1.02 0. 05
R32 675 2L 106 168 194 2.48 1.18
HFO-1234y{ 4 2L 105 52 78 1. 02 0. 06
R32/HFO-1234yf 138 2L 106 83 105 1.53 0. 10 7.4
(Jﬁ%ﬁ}é’ﬂltlﬁjg 20% * 80%)
R32/HFO-1234yf 272 2L 107 114 125 1. 91 0.13 5.3
BRI EEE N 40% ¢ 60%)
R32/HFO-1234yf 340 2L 107 127 135 2.06 0.14 3.7
URHATELLE N 50% ¢ 50%)
R32/HFO-1234yf 474 2L 107 150 156 2.29 0.17 1.3
(FLRAEL LR 70% ¢ 30%)
R134a/HFO-1234yf 574 1 107 54 88 1.06 0. 06 0.0
RN 40% ¢ 60%)
R32/R134a/HFO-1234yf 980 1 109 95 137 1. 67 0. 10 5.2
UFREEEE N 35% * 52%  13%)
R32/R125/HFO-1234yf 979 1 104 87 100 1. 61 0.10 6.0
R 9 15% & 25% ¢ 60%)
1430 B3] 574 fEFSEHLI COP L 2% 6% -l
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;iig 150% 3 JLEREZESIAIR
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IV ) GWP(100 ml#k: il COPGHIXT  film XY HOR HRE kK EEIR
AE ) [A] F R134a)/ F R134a)/ B/ C  Jj/MPa Jj/MPa Jf/C
IET”K%) % 0/o
R134a 1430 1 100 100 105 2.12 0. 20
R404A 3922 1 79 144 101 3.57 0.43 0.1
R407C 1774 1 95 159 124 3. 30 0.34 3.3
HFO-1234y{ 4 2L 91 89 87 2.05 0.22
R134a/HFO-1234yf (R 438 40% : 60%) 574 1 94 97 94 2.16 0.22 0.0

3.2 HAETEPR FE ke fe e ART S AL A= 1)
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o p-x Rt R AT TR BRI AL 5B . 345
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FIRRES B AR AN B 5 I A 240 DL HFO-
1234ze(E) 5 R32 1R A il ¥ H A #8 22 R BT 72
S I RE R AL

3.5 XFTFEA M Rl34a, RA10A, RA0AA 77 i
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PR S AR Oy S R B AR
k.

3.6 X T# M R134a, R410A, R404A &1 &
48, Wiz GWP B/ BRE HV8 R0OR 28 Rl
i AR SHEAREE AR T /) HEO i3 71
R P BB CAS T EEAE RUA TorHARil EAR
PR A R A AT AR B B AR COoP
504 R B BHE o SRR IR 1T s DT /N X
S BRIPTE AL W () 52

3.7 HOMREZ AT IR B # % Rk | HFO-
1234yf A R134a, 8O KM E | H A7 E IR
T HFO-1234yf Fiig F PAG I 1 T 76 45 T A6 2R
AR B AT R i, 28 A R PR i 25 10 1, O
& 1 HFO-1234yf 5 R134a 7EIRGHE 8 ¥ BE s /MY
A i A 7 At N A R I S AL L DL A
1,2,4 mm B2 B2 3000 38 N 09 JR 3 1 35 3R 20
W BRR T2 R e 8l it — 2B e it
HFO-1234yf R4 MR Gedefit 1l SRt
3.8 YNGR M S Y A2 7 il 3 B DuPont 5
Hneywell 23 5] 59" ROF A BER , © 2480 A&
AR PR T DR 30 ] ) s ) AL 5 7% 40
o A5 5 E bR b — 22 2 1 25 I 5 A R
A YA B T Y A IR P
YOKAILLH 8 5 S TR R 7 i L T P T
V15 & Mg T 52 AL, LA H BT 7E Y R134a,
R123,R410A, RA04A [ PERE by HE v, e+ 55 L
T iE I HEO 78 R R A v 7 2547 18
FATHEE S Ay AN S B A 1) A% A U el A i
HAT TS PR R  FR T AR R DR —
A LR BB T AR

3.9 DuPont, Honeywell 5 K4 /A5 —F0A N,
ANRE fA] B AR FH AR GWP R0 1¥8 T S 5
[ V2 25 I TAAE 2R G 0 A 3K A 7 R S i 1)
ME—FE b5 B AL 18 7R G0 1 e % 5 B DA M
Ry O R /- A o ) S 7 N /AN I N )
TEWI 5 LCCP f84:4E R — U1 R4 2R
TS W M R 25 G VP AR B

3.10  HA A5 FESAE [ 25 ] A S v S,
TETE Ry B i P e 838 IR GWP {1V
I BRI AL AR L S0 % 1 B4 e 1 5 2
AU, 4% B8 E ARk BRI, Pl A ik EI K
) ) ¥4 25 1A 7 o R 3K 2 2 8 ] V4 ZE T Ml o Sy g %
A HIE HFC A= 7 518 2% 0 E PREOR . A W RETEAR
KRy 3~5 N TE L™ i BRI T



2012(5) TEVIE ANPGRS B HE T 5 YA 5000 PR 7 1 dpe Ak Jie 5 2R (B5mi) 17
3,11 NI EAGIRAFCLL R32 R R22 By IR Lk constants: 2006 J]. Rev Mod Phys, 2008,80(2):

RPN 14 R PRk [l BB A e ) R B
RE A EINE AL T A 5EE Pr_E AR
GW P {EL i ¥ 0 B WIT 55 107 T 114 2 Je 55 AR - 3~5
AN FRATEIE 52 1 R32 AU R22, 2 i1
S FE T T N3 A RS R P98 S5 7
AMEXET AR ERK ﬁﬁﬂfﬁﬁ\]ﬁi%&Aﬁ%

R FETa e S, 10 5 TR 1A 25 AT b ORIl
VR B 2R 3 BRI UK
3.12 AR FIRE PR EXF HFO K& IR A HIE

IS0 B 2 Jee 5 R, s AT LB, K 294 52

R B HFC 355 W 7t 15

TRMIBIERZ G X m K GWP {1 HFC 7 i

18 S BRI E] A Sy B S S 1) 2~ 3 4F

R[] PN 5 ¢ 35 ] R 110 3k 26 125 (] ZB Tt 2 23 3 0k i

jcﬁr”e/g R22, R134a, R410A, R404A Y [E 5E 55

T 5V i AR GWP R A

EFE%J‘E,\E{MIW?WE’J%EAH?%D

P

(1] HIIE. AR GWP ARG AL 18 HEC [T 5t
ML) ], B A i, 2010,40(5) ;47— 56

(2] HEIIE. HFO-1234yf 5 HFO-1234ze(E) #4145 50
MIREE LR, BEE 2314 ,2010,40(7) : 29— 39

[3] Calm J M, Hourahan G C. Physical, safety, and
environmental data for
refrigerants [ C] // The 23rd IIR International
Congress of Refrigeration. Prague, Czech Republic,
2011

[4] Brown J S. HFO’s: new, low global warming
potential refrigerants[ J |. ASHRAE J, 2009,51(8);
22—29

[5] Leck T. Evaluation of HFO-1234yf as a replacement
for R-134a in refrigeration and air conditioning
applications [ C] // Proc 3rd IIR Conference on
Thermophysical Properties and Transfer Processes of
Refrigeration. Boulder, CO, USA, 2009

[6] Grebenkov A J, Hulse R, Pham H, et al. Physical

properties and equation of state for trans-1, 3, 3, 3-

current and alternative

tetrafluoropropene[ C] // Proc 3rd IIR Conference on
Thermophysical Properties and Transfer Processes of
Refrigeration. Boulder, CO, USA, 2009

[7] Akasaka R. Fundamental equations of state with an
identical functional form for HFO-1234yf and HFO-
1234ze(E) [C]// The 23rd 1IR International Congress
of Refrigeration. Prague, Czech Republic, 2011

[8] Mohr P J, Taylor B N, Newell D B. CODATA

recommended values of the fundamental physical

[9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

633—730

Higashi Y, Tanaka K, Ichikawa T. Critical
parameters and saturated densities in the critical
region for trans-1, 3, 3, 3-tetrafluoropropene ( HFO-
1234ze(E))[J]. J Chem Eng Data, 2010,55(4):
1594—1597

Kano Y, Kayukawa Y, Fujii K, et al. Ideal-gas heat
capacity for 2, 3, 3. 3-tetrafluoropropene ( HFO-
1234yf ) speed-of-sound
measurements [ J ]. Int J Thermophys, 2010,31(11/
12): 2051—2058

Kano Y, Kayukawa Y., Fujii K, et al. Speed-of-

sound measurement in gaseous phase for novel

determined from

refrigerants by using a spherical resonator[ C]// Proc
the 9th Asian Thermophysical Properties Conference,
Beijing, China, 2010

Lemmon E W, Jacobsen R T. An international standard
formulation for the thermodynamic properties of 1,1, 1-
trifluoroethane (HFCG-143a) for temperatures from 161
to 450 K and pressures to 50 MPa[ J]. J Phys Chem Ref
Data, 2000,29(4); 521—552

Kobayashi K, Tanaka K, Higashi Y. Measurements of
PpTx properties for binary HFO-1234yf + HFC-32
mixtures[ C| // The 23rd IIR International Congress
of Refrigeration. Prague, Czech Republic, 2011
Akatsu M, Tanaka K, Higashil Y. Measurements of
saturated densities and critical parameters for the
binary HFO-1234yf + HFC-32 mixtures [ C] // The
23rd IIR International Congress of Refrigeration.
Prague, Czech Republic, 2011

Tanaka K, Higashil Y, Akasaka  R.
Thermodynamic-property modeling of HFO-1234ze
(E) + HFC-32 mixtures for evaluating cycle
performance [ C] // The 23rd IIR International
Congress of Refrigeration. Prague, Czech Republic,
2011

Lemmon E W, Jacobsen R. Equations of state for
mixtures of R-32, R-125, R-134a, R-143a, and R-

152a[J]. J Phys Chem Ref Data, 2004,33(2); 593—
620
Onaka Y, Miyara A, Tsubaki K, et al. Cycle

evaluation of refrigerant mixtures of CO,/DME and
HFC-32/HFO1234z¢ (E) [C] // The 23rd IIR

International Congress of Refrigeration. Prague,
Czech Republic, 2011
Koyama S, Takata N, Fukuda S. Drop-in

experiments on heat pump cycle using HFO-1234ze
(E) and its mixtures with HFC-32[ C] // Proc 13th
Int. Refrigeration and Air Conditioning Conference.
Purdue, 2010



18

B2 i HV&AC 2012 4455 42 45 5 1]

(RESEa S

[19]

[20]

[21]

[22]

[23]

[24]

[25]

[26]

[27]

[28]

[29]

[30]

Zilio C, Brignoli R, Brown ] S. Experimental analysis
of minichannel air cooled condenser operating with
R1234yf[ C]// The 23rd IIR International Congress of
Refrigeration. Prague, Czech Republic, 2011

Longo G A. HFO1234yf vaporisation inside a brazed
plate heat exchanger[ C]//The 23rd 1IR International
Congress of Refrigeration. Prague, Czech Republic,
2011

Cooper M G. Heat flows rates in saturated pool
boiling—a wide ranging examination using reduced
properties [ M| // Advanced in Heat Transfer.
Orlando, Florida; Academic Press, 1984:157—239
Gorenflo D. Pool boiling [ M] // VDI Heat Atlas.
Dusseldorf, Germany, 1993

Bobbo S, Groppo F, Scattolini M. RI1234yf as a
substitute of R134a in automotive air conditioning
solubility measurements in commercial pag[ C]// The
23rd TIR International Congress of Refrigeration.
Prague, Czech Republic,2011

Spatz M.  HFO-1234yf technology update—part 11
[C] // VDA Winter Meeting. Saalfelden, Austria,
2009

Del Col D,Bortolin S, Torresin D, et al. Flow boiling
of R1234yf in a 1 mm diameter channel[ C] // The
23rd IIR International Congress of Refrigeration.
Prague. Czech Republic,2011

Li Minxia, Dang Chaobin, Hihara Eiji. Flow boilng
heat transfer of refrigerants mixture HFO1234yf and
R32 in a smooth horizontal tube[ C]// The 23rd IR
International Congress of Refrigeration.
Czech Republic, 2011

Kamiaka T, Arakawa Y, Dang C, et al. Vapor-liquid
equilibria of binary refrigerant mixtures containing HFO-
1234yf[ C]// The 23rd IIR International Congress of
Refrigeration. Prague, Czech Republic,2011

Shigeru K, Daisuke B,
heat

Prague,

Hitoshi N. Experimental
drop
R1234ze(E)
condensing in a horizontal micro-fin tube[ C]J // The

study on transfer and pressure

characteristics of pure refrigerant
23rd IIR International Congress of Refrigeration.
Prague, Czech Republic, 2011

Koyama S, Yonemoto R. Experimental study on
in horizontal

heat

condensation of pure refrigerants

microfin  tube—proposal of correlation for

transfer and frictional pressure drop [ C] // Proc

International Refrigeration Conference. Purdue,
USA, 2006
Miyara A, Tsubaki K, Sato N, et al. Thermal

conductivity of saturated liquid of HFO-1234ze (E)
and HFO-1234ze (E) 4+ HFC-32 mixture[ C] // The

23rd IIR International Congress of Refrigeration.

[31]

[32]

[33]

[34]

[35]

[36]

[37]

[38]

[39]

[40]

[41]

[42]

Prague, Czech Republic,2011

Yamaya K, Matsuguchi A, Kagawa N. Study on the
isochoric specific heat capacity of a R32 + R1234ze
(E) mixture in the liquid phase[ C] // The 23rd 1IR
International Congress of Refrigeration.
Czech Republic, 2011

Kontomaris K. Global warming impact of low GWP
chiller refrigerants[ C] // The 23rd IIR International
Congress of Refrigeration. Prague, Czech Republic,
2011

Little A D. Global comparative analysis of HFC and

Prague,

alternative technologies for refrigeration, air-
conditioning, foam, solvent, aerosol propellant, and
fire protection applications[ R], 2002

Calm J M. Emissions and environmental impacts
from air-conditioning and refrigeration systems/[ J].
Int J Refrig,2002, 25(2): 293—305

Calm J M. Comparative efficiencies and implications
for greenhouse gas emissions of chiller refrigerants
[J]. Int ] Refrig,2006, 29(5): 833—841

Leck T. Property and performance measurements of
low GWP fluids for AC and heat pump applications
[C] // The 23rd IIR International Congress of
Refrigeration. Prague, Czech Republic, 2011

Yana Motta S, Spatz M. Latest developments in low
global ~warming refrigerants for  commercial
supermarket refrigeration [ C] // The 23rd IIR
International Congress of Refrigeration.
Czech Republic, 2011

Lemmon E W, McLinden M O, Huber M L. NIST
reference  fluid thermodynamic and transport
properties—Refprop 7. 0[ DB]. NIST Std Database,
2002

Yana Motta S, Spatz M, Vera Becerra E. Analysis of

Prague,

LGWP alternatives for small refrigetion (plug in)
applications [ C] // The 23rd IIR International
Congress of Refrigeration. Prague, Czech Republic,
2011

DeAngelis ] M, Hrnjak. Experimental study of system
performance improvements in transcritical R744 systems
with applications to bottle coolers| R], 2005

Arimoto H, Yamada Y., Tsuchiya T, et al
Environmentally friendly low GWP refrigernts for
stationary AC&.R applications [ C] // The 23rd IIR
International Congress of Refrigeration.
Czech Republic, 2011

Lemmon E W, Huber M L,
REFPROP fluid
transport properties| DB]. NIST Standard Reference
Database 23, Version 9.0, 2007

Prague,

McLinden M O.

reference thermodynamic and

B
o



