ISO 17584:2022-08 (E)

Refrigerant properties

Contents Page
0T =T o Vi

L Yo 11T T ) o vii

1 £ o o o - OSSR 1

2 NOIrMAtive refEreNCEeS .......coi i mmn e 1

3 TermsanddefinitioNs ... 1

4 Calculation of refrigerant properties .........cccccciiniiin i ————— 2
4.1 7= T - N 2
4.2 Pure-fluid equations of state ... ———— 3
4.3 Mixture equation of State ... —————— 5
44 IMPIEMENEALION ... s s 7
4.5 Alternative implementation ... s 7
4.6 Testing implementations against requirements ... —— 7
5 Specificationsforindividualrefrigerants ..o ————————— 7
5.1 =Y =T | 7
5.2 R744 -- Carbon dioXide ........cccccciimiiiiiiciicrrrrrinncsssmsrrr s s ssns s e s mmnr e e e s s e mme e e e s s s mnmnnnes 7
5.21 Range of validity .........ccccciiiiiiiii i —————— 7
5.2.2 Reducing parameters, molar mass, and gas constant ...........cccccooeccciiemniinnncccssme e 9
5.2.3 Reference state parameters ... s e 9
5.3 L I - V3 14 o - 10
5.3.1 Range of validity ..........cccciiiiiimii i ———————— 10
5.3.2 Coefficients and exponents of the ideal-gas part [Formulae (3) to (5)] ...ccccoerrrvermrrrccserrrncnnes 10
5.3.3 Coefficients and exponents of the real-gas part [Formula (2)] .....cccccoommirrecmmrrcecerrscseeernenes 10
5.34 Reducing parameters, molar mass, and gas constant ............cccoociiinniiccnnees 1

5.3.5 Reference state parameters ... e e smn e e e s s s nmne e e e e s e nnnns 1

5.4 R12 -- Dichlorodifluoromethane ... 14
5.4.1 2= 14T T30 IRV £= 1| e 11 3 O 14
5.4.2 Reducing parameters, molar mass, and gas constant .........c.ccccoecceiemniinccccscenre s 15
5.4.3 Reference state parameters ... ——————————— 15
5.5 R22 -- Chlorodifluoromethane ... s e e 18
5.5.1 Range of validity ..........cccciiiiimiin i —————— 18
5.5.2 Reducing parameters, molar mass, and gas constant ... 19
5.5.3 Reference state parameters ... e 20
5.6 (2 VARl Ty {11 ToY o] 44 T=1 4 F- T T 22
5.6.1 Range Of Validity ..........cccciriieiiiiccce e sme e e e 22
5.6.2 Reducing parameters, molar mass, and gas constant .........c.ccccoccccicmiiinnnccccscsene e s csseeenes 23
5.6.3 Reference state parameters ..........oooicccccciiiriiiisccsscr e e e sms e s e s s s nmne e e e e s s nnnns 23
5.7 R123 -- 2,2-dichloro-1,1,1-trifluoroethane .........ccccccciiiiiiiemeiiiii e e 26
5.71 Range of validity ..o ——————— 26
5.7.2 Reducing parameters, molar mass, and gas constant .........c..cccoocceiirmninccccsceneee s 27
5.7.3 Reference state parameters ... —————————— 27
5.8 R125 -- Pentafluoroethane ... s 30
5.8.1 Range of validity ........c.cccciiiiimiir i ———————— 30
5.8.2 Reducing parameters, molar mass, and gas constant ... 31

5.8.3 Reference state parameters ... s smn e s nmne e e e s nnnne 31

59 R134a -- 1,1,1,2-tetrafluoroethane .........ccccciiiiiiieeeiiiiiiii i s s s e e s s s aa s e nens 33
5.9.1 Range of Validity ..........ccocoiiieiiiicccr e e s 33



5.9.2
5.9.3
5.10
5.10.1
5.10.2
5.10.3
5.11
5.11.1
5.11.2
5.11.3
5.12
5.12.1
5.12.2
5.12.3
5.12.4
5.12.5
5.13
5.13.1
5.13.2
5.13.3
5.14
5.14.1
5.14.2
5.14.3
5.15
5.15.1
5.15.2
5.15.3
5.16
5.16.1
5.16.2
5.16.3
5.16.4
5.16.5
5.17
5.17.1
5.17.2
5.17.3
5.17.4
5.17.5
5.18
5.18.1
5.18.2
5.18.3
5.18.4
5.18.5
5.19
5.19.1
5.19.2
5.19.3
5.19.4
5.19.5
5.20
5.20.1
5.20.2
5.20.3
5.20.4
5.20.5
5.21
5.21.1
5.21.2

Reducing parameters, molar mass, and gas constant ...........cccccooccciiriinnnccccsecers e 34
Reference state parameters ... 34
R143a - 1,1,1-trifluoroethane ... e e s e e s eemmaa e 37
Range of validity .........ccccciiiiimiiiii i —————— 37
Reducing parameters, molar mass, and gas constant ............ccccocciiiiiccinne 38
Reference state parameters ... e e s e e e e e nnmnnes 38
R152a - 1,1-diflUOroethane ...ttt s s s rsss s s e e e s s s na s s se s e e s nnnnanns 40
RanNge Of Validity .........cccceiiiiiciiiiccrr e e e s smr e mr e s e s s smn e e e e s 40
Reducing parameters, molar mass, and gas constant .............ccooocoiiinccccsn e 41
Reference state parameters ... nn e e e e e 41
R404A -- R125/143a/134a (44/52/4) ... e s 44
Composition of RAD4A ...t s e 44
Range of validity ... 44
Interaction parameters (Formulae 19 and 20) ...........cccciiiiiiinniinr e 44
Coefficients and exponents of the excess functions (Formula 21) .........ccccviiiiiiiiinciinnininns 44
Reference state parameters ... s 45
R407C -- R32/125/134@ (23/25/52) ...coecceeeeiierceenissceesssssmsessssmsessssmeesssssmsesssssnsesssssnsesssssnnessssnnens 47
RanNge Of Validity .........cccceiiiiieiiirccrr e e e mr e s e 47
Interaction parameters (Formulae 19 and 20) ...........ccccerieeemmrrccscrrrrsssee s sere e e e s 47
Reference state parameters ...........occiiiiiiccccece e e nn e e e e e nnmnnes 48
R410A -- R32/125 (50/50) .......ceeiieeeeerieeeeersssseerssssmeesssssme e s ssssms e e ssssmnesssssmsesssssmsesssssmnessssanesssssnnees 51
RaNge Of Validity .....cccceiiiiiiicirii s e e e s e s s sm s e e e s nmn e e e e e s n s nnmnnns 51
Interaction parameters (Formulae 9 and 20) ........cccccciiiiicccccerirn s cscrr e s mnnes 51
Reference state parameters ... ——————— 51
R507A == R125/143@ (50/50) ...coeiiiceeieiiiiciersicscesscsmee s s ssms e s sssme e s s ssms e s s s ssme e s s s sme e sssssmnesssssmsnssssnnnnes 54
Range of validity ... 54
Interaction parameters [Formulae (19) and (20)] .......cccciiiiimmiininmminssnsr e 54
Reference state parameters ... e 55
R LU o e - 4 - 57
RaNge Of Validity .........cccceiiiiieiiiicre e e e e s smr e s smn e e s 57
Coefficients and exponents of the ideal-gas part (Formulae 3 t0 5) .......ccccccmricecerrrccccerrnnnnes 57
Coefficients and exponents of the real-gas part (Formula 2) .........cccccoveiriirirscccccecceeeeeensees 57
Reducing parameters, molar mass, and gas constant ...........cccccoiriiiirnnrrrnrnssssssss s 58
Reference state parameters ... coiiiiiiiiccccscrrr e e e nnmnnes 58
R600a - ISODULANE ....coooeiiiiiccciiiie i srserr e sme e s s s s smn e e e s s s s nmn e e e e e nesa s sannn e e nesanssnnnnnns 61
Range of validity ... 61
Coefficients and exponents of the ideal-gas part (Formulae 3 t0 5) ........ccccciiiiiiriicicniniinnns 61
Coefficients and exponents of the real-gas part (Formula 2) .........cccociiiiiiiiiiicicnincicnniiinns 62
Reducing parameters, molar mass, and gas constant ... 62
Reference state parameters ... e e 63
R1336mzz(Z) - (cis-1,1,1,4,4,4-hexafluorobutene) ..........cccccmrrieecmriccscersscsee e e 66
(=T T L= 3 o1 ARV 11T L1 66
Coefficients and exponents of the ideal-gas part (Formulae 3 t0 5) .......ccccccrrrcecerrrccccnrnnnnnes 66
Coefficients and exponents of the real-gas part (Formula 2) .........cccccviverriiiisscccceceeeeeeensees 66
Reducing parameters, molar mass, and gas constant ...........ccccccirriiirnnnrnnnssnssssssss s s 67
Reference state parameters ... ciiiiiiiiicccscr e e e e e e e anmnnes 67
R1234z¢(E) -- trans-1,3,3,3-tetrafluoropropene ..o 69
Range of validity ... 69
Coefficients and exponents of the ideal-gas part (Formulae 3 t0 5) ........cccccviiiicnriicicnniiinnns 69
Coefficients and exponents of the real-gas part (Formula 2) ..........ccocmiiiiiiniiicicnnnccinnniians 70
Reducing parameters, molar mass, and gas constant .............cccooocoiiiimiiicccccssnrn s 70
Reference state parameters ... e s e nn e e e e nnmnnes 70
R1234yf -- 2,3,3,3-tetraflUOrOPropene ..........ccooiccecieiicccrrrrccre e e 73
RaNge Of Validity .........ccociiiiiiriiiccrr e e e e e smn e e e n e e s 73
Coefficients and exponents of the ideal-gas part (Formulae 310 5) ....ccccccerrvriccciccereneennnnees 73
Coefficients and exponents of the real-gas part (Formula 2) .........cccccoierriirisccccccecceeeeeenses 73
Reducing parameters, molar mass, and gas constant ...........cccccoiriiiirinrrrnrsssssssss s 74
Reference state parameters ... ————— 74
R1233zd(E) -- trans-1-chloro-3,3,3-trifluoropropene ..........cccciiminniiccr e 76
Range of validity ... 76
Coefficients and exponents of the ideal-gas part (Formulae 3 to 5) ........ccccviiiiinriicinnininnns 76



5.21.3 Coefficients and exponents of the real-gas part (Formula 2) ..........cccciiiiiiniiniicincinniniaes 77

5.214 Reducing parameters, molar mass, and gas constant ... 77
5.21.5 Reference state parameters ... e 77
Annex A (normative) Requirements for implementation of equations of state ...........c..cccccmrricicnernnnees 81

Annex B (informative) Calculation of pure-fluid thermodynamic properties from an equation of

SEALE Lo 83
Annex C (informative)Calculationofmixturethermodynamicpropertiesfromanequation of state ......... 86
Annex D (informative)Literaturecitationsforequationsofstateandverificationvalues ..............ccccrnnn.een. 88
Annex E (informative) Variation of mixture properties due to composition tolerance .......................... 96
7] o1 o T | o 1 3/ 98



		2026-06-24T08:43:33+0000
	DIN Deutsches Institut fuer Normung e. V.
	Dokument ist zertifiziert




