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HPT(P,T): 22i2t 2£8 73 AL E usts 24
SPX(P,X): Q&I HEE FH AERWE HMets T4
32 &1 QU= T IHK| SEXEZERYH XS = ESH|M S SYXE Fote 4%
AN HE 22Xt A dE = SdA
S e 2R 2D UE B IIK B4F (P B2 T)
M SR 22X E£3t4e % D, E3V(A 2 Z2 DD
HPD(P): & & =M Z3tHo AU E AHitot= &
HPDD(P): &= E =M Z3J|A 2 HELE A Mt &=
33 SEs ¥Y &4
TSP(P): &2 =M ESI2E(TS)E A&tst= &
PST(T): ==& FH ESIUH(PS)E Alttete &
4. O |
WA [O A 3-3] &= 6Mpa, =X 300C2 HE-SI(7F H&o] dF-E 710 = U
Ct. 2718 25t G370 (1) 2337|122 o £3719 2ot &=, (2)
20cz 2 wfo =79 HEiE st
it B C D
1 Property State O
2 |Pressure [bar] B0
3 |Temperature [C] 300
4 | Specific Volume [m¥kg] =vwptlC2,C3) 003614
6 |[Temperature [C] 269 4] | »
7 | Specific Yolume [m%kg] =widd(CE) 0,03619
2
9 |Temperature [*C] 270 4] [ »
10 | Specific Volume [m%kg]  =vidd(Ca) 0,035E9
11 Property State 1
12 | Temperature [C] =CEHCO-CEICT10-CTI+(CA-CT) 26907468
13 |Pressure  [Mpal =pst{C 123/ 10 5 A26R3
14 Property State 2
15 |Temperature [C] 20
16 | Quality =(CA=td{C 150/ (tdd(C 15 —Ad (T 153D 0000608
18 =ypt(50, 3005 003614 m3/kg
19 =vtdd(265) 003871 m3/g
20 =vtdd(2703 003559 m3g
21 =0BE+H 2T0-26E)AC20-C190+(C18-C19) 26911 ¢
22 =pstiC21) 54,294 bar
23 =xv(20,C18) 0.000608




WM [O X 4-7] &= 2Mpa, 2 250C2| £&7| 0.5kg0| O|&AQl EZEERH IFJH
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A, B C
1 Property State 1
2 |Pressure [bar] 20
3 | Temperature ] 250
4 | Specific Yolume  [m%kg] =vpt(C2.C3) 01114
E |Internal Energy [kliko] =upt(C2,C33/1000 2679.47
G
7 Froperty State 2
& |Pressure [bar] 2
9 | ZSpecific Yolume [n®/kg] =C4=POWERIC2/C8,1/1.25) 0.70320
10 | Quality =(CO—vpd(CE1 vpdd(CEI—vpd(CE) 0,79393
11 | Temperature [C] =tspiCa) 12023084
12 |Internal Energy [kl/ka]l =(UPDICE+C10+-(UPDDICE)-UPDCCEN/ 1000 2111.97
13 ['WwWork [kJ] =0 B+{CEB*CA-C2+CAi+=100/1-1,25) 164 52
14 |[Heat [kJ] =0 B={C12-CE+C13 -119.23
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COMMON /UNIT/ KPA, MESS

CEof =3t

KPA=M
MESS=N

KPA unit of pressure unit of temperature MESS error message
0 Pa K 0 No
1 bar (¢ others Yes
2 bar K
3 Pa (¢

others Pa K
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5.2 O A|
w A [0 X 8-5]: 4 MPa, 400 T2t 10 kPa AtO|Of| M ZS3t= RankineAlO| 20| Z&

StCH HEl £80| 85%, HZ E80| 80%%Y I AtO|E2 E8& +stHet

c234567
common /unit/ kpa, mess
kpa=3
mess=1
C = = = =
c P3 = 4MPa, T3 = 400 deg.
C = = = =
p3 =4.e6
t3 = 400.
h3 = hpt(p3,t3)
s3 = spt(p3,t3)
C = = = =
c P1 = 10kPa, sat. liq.
C = = = =
p1=10.e3
h1 = hpd(p1)
s1 =spd(p1)
C = = = =
c eta_pump = Wps/Wp, Wps=h2s-h1, Wp=h2-h1, Q_boiler=h3-h2
C - - - -
eta p=0.8
h2s = hps(p3,s1)
wps = h2s - h1
wp = wps/eta_p
h2 =h1 +wp
gb =h3-h2
C - - - -
c eta_turb = Wt/Wts, Wis=h3-h4s, Wt=h3-h4
C = = = =
eta t=0.85
h4s = hps(p1,s3)
wts = h3 - h4s
wt = eta_t * wts
h4 = h3 - wt
x4 = xph(p1,h4)
x4s = xph(p1,h4s)
C = = = =
c eta_rankin = Wnet/Q_boiler, Wnet=Wt-Wp
C = = = =

wnet = wt - wp

eta_r = wnet/gb

gb_ideal = h3 - h2s

wnet_ideal = wts - wps

eta_ideal = wnet_ideal/gb_ideal
c or Wp = v*(P2-P1)

v1=vpd(p1)
wpc = v1*(p3-p1)
print*, 'x4 ='x4,"' x4s ='x4s
print*, 'wp =',wp, ' wps =",wps, ' wpc =", wpc
print*, 'wt =", wt, ' wits =" wts
print*, 'gb =',qb, ' wnet =',wnet
print*, 'eff ="', eta_r, ' eta_ideal =',eta_ideal
C - - - -
c h,w, q:Jkg
c s 1 JIkgK, v : m¥/kg
C = = = =
stop
end



6. PROPATH B 45 — (1) H20

H20

MNo. | Name of Function and Argument(s) Range of Argument(s)
Function
1 | AIFPT(P,T)} ATPPT: Ion Product [(mol/kg)?] 611.2<P<100x10° [Pal
P#: Pressure [Pa], [bar] 273.15<T<1073.15 [K]
T#: Temperature [K], [°C]
6.112x107*<P<1000 [bat]
0<T <800 [°C]
o4 | AJTPT(R,T)
8A | AKPD(P)
&8 | AKPDD(D)
82 | AKPT(P,T) AKPT: Isentropic Exponent [-] 611.2<P<100x10° [Fa]
P#: Pressure [Pal, [bar] 273.15<T=1073.15 [K]
T#: Temperature [K], [°C]
6.112x10~*<P<1000 [baz]
0<T <800 [°C]
§C | AKTD(T)
D | AKIDD(T)
2 | ALAPP(P) ATLAPP: Laplace Coefficient |[m| 611.2<P=32.12x10° [Pa]
P#: Pressure [Pal, [bar] 6.112x107*<P=221.2 [bar]
3 | ALAPT(T) ALAPT: Laplace Coefficient [m] 273.15<T <6473 [K]
T#: Temperature [K], [°C] 0<T=<374.15 [°C]
4 [ ALHFP(P) ATHP: Latent Heat of Vaporization [J/kg] 611.2<P=<22.12x10° [Pal
P#: Pressure [Pal, [bar] 6.112x107%<P<231.2 [bar]
5 | ALHT(T) ALHT: Latent Heat of Vaporization |J/kg] 273.15<T <6473 [K]
T#; Temperature [K], [°C] 0<T=374.15 [°C]
6 | ALMPD({F) AIMPD: Thermal Conductivity of Saturated 611.2<P<22.12x10° [Pa]
Liquid [W/ {m-K)] 6.112x10~*<P<221.2 [bat]
Ps: Pressure [Pal, [bar]
7 | ALMPDD(P) | ALMPDD: Thermal Conductivity of Saturated | 611.2<P<22.12x10° [Pa]
Vapor [W/ (m-K)] 6.112x1073=P=321.2 [bar]
T#: Temperature [K], [°C]
& | ALMPT(P,T) | ALMPT: Thermal Conductivity [W/{m-K)] 611.2<P<100x10° [Pal
P#: Pressure [Pal, [bar] 273.15<T<1073.15 [K]
T#: Temperature [K], [°C]
6.112x107*<P<1000 [bar]
0<T <800 [°C]
o [ ALMTD(T) ALMTD: Thermal Conductivity of Haturated 273.15<T <6473 [K]
Liquid [W/ (m-K)] 0<T<874.15 [°C]
T#: Temperature [K], [°C]
10 | ALMTDD(T) | ALMTDD: Thermal Conductivity of Saturated | 273.15<T <647.3 [K]
Vapor [W/{m-K}] 0<T=374.15 [°C]
T#: Temperaturs [K], [°C]
11 | AMUPD(P) AMUPD: Coefficient of Viscosity of Saturated 611.2<P=32.12x10° [Pal
Liquid [Pa-g| 6.112x1073=P=321.2 [bar]
Px: Pressure [Pal, [bar]
12 | AMUPDD(P) | AMUPDD: Coefficient of Viscosity of Saturated | 611.2<P<22.12x10° [Pa]
Vapor [Pa-s] 6.112x107<P<221.2 [bar]
P#: Pressure [Pal, [bar]
13 | AMUPT(P,T) | AMUPT: Coefficient of Viscosity [Pa-g 611.2<P<100x10° [Pal
P#: Pressure [Pa], [bar] 273.15<T<1073.15 [K]
T#: Temperature [K], [°C]
6.112x10~3<P<1000 [baz]
0<T <800 [°C]
14 | AMUTD(T) AMUTD: Coefficient of Viscosity of Saturated 273.15<T=<647.3 [K]
Liquid [Pa-g] 0=T=374.15 [°C]
T#: Temperature [K], [°C]




H20

No. | Nams of Function and Argument(s) Fangs of Argument(s)
Function
15 | AMUTDD(T) | AMUTDD: Cosfficient of Viscosity of Saturated 273.15<T<a47.3 [K]
Vapor [Pa-g| 0=<T=<374.15 [*C]
Tx: Temperature [K], [°C]
52 | BPPI(P.1)
50 | BSPT(D.T)
81 | ETPT(PT)
85 | EVPT(PT)
18 | CPPL(P) CPPD; Isobaric Specific Heat of Saturated 611.2<P<22.12x10° [Pal
Liquid [1/(ke-K)] 6.112x10~% <P<221.2 [bai]
Px: Pressure [Pal, [bar]
17 | CPPDD(P) CPPDD: Isobaric Specific Heat of Saturated 611.2=P=22.12x10° [Fa]
Vapor [1/(ke-K)) 6,112x 107 <P<221.2 [ba]
Px: Pressure [Pal, [bar]
18 | CPPT(P.T) CPPT: Isoharic Specific Heat [J/(kg-K]] 611.2=P <100x10% [Pa]
Px: Pressure [Pal, [bar] 273.15<T<1073.15 [K]
Tx: Temperature [K], [°C]
6.112x10~% <P<1000 [bar]
0<T <800 [°C]
15 | CPTD(T) CPTD: Isobaric Specific Heat of Saturated 273.15=T <647.3 [K]
Liquid [1/(kg-K)] 0<T<374.15 [°C]
T%: Temperature [K], [°C]
20 | CPTDD(T) CPTDD; Isobatic Bpecific Heat of Saturated 273.15<T <6473 [K]
Vapor [J/(ke-K)) 0=<T=<374.15 [*C]
Tx: Temperature [K], [°C]
21 | CRP{AY CREP: Critical Constants one of ‘H’, ‘P?, 37, ‘T and V?
H: A*=H" 2.1074x10° [1/ke] Specific Enthalpy
Pa: ‘47="P% 22.12x10° [Pa], 221.2 [bar] Pressure
S tAT=CE 4.4420%10% [J/ (kg K)] Specific Entropy
T ‘A’="T": 647.3 [K], 374.15 [°C] Temperature
Vi (A=Y 3.17x107° [m®/kg] Specific Volume
Th | CVPD(P)
76 | CVPDD(P)
77 | CVPT(R,T)
7B [ CVTD(T)
78 | CVTDD(T)
A | EPSPD(D)
38 | EPSPDD(P)
32 | EPSPT(R,T) EPSPT: Static Dielsctric Clonstant [-] 611.2=<P <100x10° [Pa]
P#: Pressure [Pal, [bar] 273.15=<T<1073.15 [K]
T+: Temperature [K], [°C]
6.112%10~*<P=1000 [bar]
0<T <800 [°C]
2C | EPSTD(T)
2D | EPSTDD(T)
80 | FO[AN FC: Fundamental Constants one of ‘W’ and ‘R’
M "A'="M": 18.0153 Relative Molacular Mass
R 'A’="R’: 461.51 [1/(keg-K)] Gas Constant
GA | CAMPD(D)
86 | GAMPDD{P)
85 | GAMPT(P,T)
9B [ GAMTD(T)
87 | GAMTDD(T)
23 | HPD(P) HPL: Specific Enthalpy of Saturated Liquid [J/kg] | 611.2<P<22.12x10° [Fa]
Px: Pressure [Pal, [bar] 6.112x10~*<P<231.2 [bat]
24 | HPDD(F) HPDD: Specific Enthalpy of Saturated Vapor [J/kg] | 611.25P <22.12x10° [Fa]

Px: Pressure [Pal, [bar]

f.112x 1075 <P<221.2 [bar]




H20

No. | Nams of Function and Argumesnt(s) Range of Argument(s)
Function
71 | HP3(P,S) HPE: Specific Enthalpy [1/kg] 611.2<P<100x10° [Pa]
P#: Pressure [Pal, [bat] SPT(P,273.16K)<8<
3: Bpecific Entropy [J/{ke-K)| SPT(P,1073.15K) [J/(ke-K)]
6.112x107% <P <1000 [baz]
8PT(P,0.01°C) <8<
SPT(P,800°C) [1/(ke'K)]
25 | HPT(P,T) HPT: Specific Enthalpy [1/kg] 611.2<P=100x10° [Pa]
P#: Pressure [Pal, [bat] 273.15<T=<1073.15 [K]
T Temperature [K], [°C]
6.112x107* <P <1000 [bar]
0<T <800 [°C]
26 [ HPX(P.X) HPX: Specific Enthalpy of Mixture [J/kg] 611.2<P<2212x10F [Pa
P#: Pressure [Pal, [bat] .112%107% <P <221.2 [bar]
X: Dryness Fraction [-] 0<X<1.0 [H
27 | HTD(T) HTD: Specific Enthalpy of Saturated Liquid [J/ke] | 273.15<T<647.3 [K]
T Temperature [K], [°C] 0<T=<374.15 [°C]
28 [ HTDD(T) HTDD: 3pecific Enthalpy of Saturated Vapor [I/kg] | 273.15<T <6473 [K]
Tk Temperature [K], [°C] 0<T=<374.15 [°C]
20 [ HTX(T.X) HTX: Specific Enthalpy of Mixture [T /kg] 278.15<T <6473 [K]
T Temperature [K], [°C] 0<T=374.15 [°C]
X: Dryness Fraction [-] 0<X<1.0 [
&4 | IDENTF('A") | IDENTF: CHARACTER TYPE FUNCTION one of ‘%, '8 and V?
for Package Identification {Length 20)
A= H207 Molecular Formula
3 A= WATER(IFC1967—IPTS1068)°
MName of Bubstance
VA=V 110,17 Version Number
58 | PLDT(I)
68 [ PMLT(T)
85 [ PRPD(P) PRPD: Prandtl Number of Saturated Liquid [-] 611.2<P=22.12x10° [Pa]
P#; Pressure [Pal, [bar] 6.112x107% <P <2212 [bai]
36 | PRPDD(P) PRPDL: Prandtl Number of Saturated Vapor [ 611.2<P<22.12x10° [Pa
P#; Pressure [Pal, [bat] 6.112x 10~ % <P <2212 [bai]
81 | PRPT(R,T) PRPT: Prandtl Number [-] 611.2<P=100x10° [Pa]
P#: Pressure [Pal, [bar] 273.15<T=<1073.15 [K]
Tx: Temperature [K], [°C]
6112 107% <P <1000 [baz]
0<T <800 [°C]
87 | PRTD{T) PETD: Prandtl Number of Saturated Liquid [-] 273.15<T<647.3 [K]
T# Temperature [K], [*C] 0<T=374.15 [*C]
88 [ PRTDD(T) PRTDD: Prandt] Number of Saturated Vapor [ 273.15<T<647.3 [K]
T#: Temperature [K], [°C] 0<T=374.15 [°C]
g9 | PEBT(T)
30 | PET(T) P8T# Jaturation Pressure [Pal, [bat] 173,15 <T <8473 [K]
Tx: Temperature [K], [°C] —100<T<374.15 [°C]
72 | PSID(T)
73 | PETDD(T)
31 | BIGP(F) SIGP: Burface Tension [N/m)] 611.2<P=22.12x10° [Fa]
P#; Pressure [Pal, [bat] 6.112x 1075 <P <2212 [bar]
32 | BIGT(T) BIGT: Surface Tension [IN/m] 273.15<T<647.3 [K]
T# Temperature [K], [°C] 0<T=374.15 [*C]
33 | 3PD(P) SPD: Specific Entropy of Saturated Liquid 611.25P=22.12x10° [Pa]
[3/ (ke-K)] 6.112%x 1075 <P <2212 [ba]
P#; Pressure [Pal, [bat]
34 [ SPDD(P) SPDD: Specific Entropy of Saturated Vapor 611.2<P=<22.12x10° [Pa]

1/ (ke K))]
P#: Pressure [Pal, [bat]

6.112x107% <P <221.2 [bat]




H20

No. | Name of Function and Argument(s) Range of Argument(s)
Function
35 | SPT(R,T) SPT: Specific Entropy [J/{ke-K)] 611.2<P=<100x10% [Pa]
P#: Pressure [Pa], [bar] 273.15<T=1075.15 [K]
T+ Temperature [K], [*C]
£.112x107% <P=<1000 [bar]
0<T <800 [°C]
36 | SPX(P.X) SPX: Specific Entropy of Mixture [J/{ke-K)] 611.2<P<32.12x10° [Pa]
P+ Pressure [Pa], [bar] 6.112x107% <P=221.2 [bat|
X Dryness Fraction [-] 0=X<1.0 [
37 | 8TD(T) STD: Specific Entropy of Saturated Liguid 273.15<T=647.3 [K]
[1/(keK)] 0<T<37415 ]
T#: Temperature [K], [°C]
38 | STDD(T) STDD: Specific Entropy of Saturatad Vapor 273.15<T<647.3 [K]
[1/(keK)] 0<T<574.15 [°C]
T+ Temperature [K], [*C]
30 | BTX(T.X) BTX: Specific Entropy of Mixture [J/{ke-K)] 273.15<T<647.3 [K]
T#: Temperature [K], [°C] 0=<T=374.15 [°C]
X: Dryness Fraction [-] 0=<X<1.0 [
&7 | TLDP(D)
85 | TMLP(D)
64 | TPH{PHj TPH#: Temperature [K], [°C] 611.2<P<100x10" [Pa
P#: Pressure [Pa], [bar] HPT(P,273.16K)<H<
H: Specific Enthalpy [J/ke] HPT(P,1073.15K) [J/kg]
6.112x107% <P<1000 [bar]
HPT(P,0.01°C) <H<
HPT(P,800°C) [J/kg]
6H | TPH2(P H)
65 | TP3(P,S) TP24%: Temperature [K], [°C] 611.2<P<100x10° [Pa]
P#: Pressurs [Pal, [bar] SPT(P,273.16K) <8<
8: Specific Entropy [J/ (ke-K]] SPT(P, 1073 15K) [/ (ke K)]
6,112 x107* <P=<1000 [bar]
SPT(P,0.01°Ch=3<
SPT(P,800°C) [1/(ke-K)]
&5 | TPS2(D.5)
88 | TPSEUPR(P) TPSEUP: Feeudo Boiling Point [K], [°C] 22,12x10° <P =100x10° [Pa]
P Pressurs [Pal, [bar] 221.2<P <1000 [bar]
0 | TPV(RY) TPV#: Temperature [K], [°C] 611.2<P<100x10° [Pa]
P#: Pressure [Pa], [bar] VPT(P,273.16K)<V<
V: Specific Volume [m?/kg] VPT(P,1073.15K) [m®/kg]
6.112x107% <P<1000 [baz]
VPT(P,0.01°C)<V <
VPT(P,800°C) [m?®/kg]
41 | TRPL{'A") TRFPL#: Properties at Triple Point one of 'P? and 'T?
P ‘A’=P” 611.20 [Pal, 6.112x107% [bar]
Pressure
T “A’="T": 273.14 [K], 0.01 [°C] Temperature
100 | TSRP(P)
40 | TSR(P) T8P#*: Saturation Temperature [K], [°C] 1.40749x107% <P<22.12x10° [Pa]
P+ Pressure [Pal, [bar] 14.0740%107° <P<221.2 [bai]
74 | T5PD(D)
75 | TSPDD(P)
42 | UPD(P) UPD: Specific Internal Energy of Saturated 611.2<P=3212x10° [Pa
Liquid [J/ke] 6.112x10~% <P<221.2 [bat]
Ps: Pressure [Pa], [bar]
43 | UPDD(P) UPDD: Specific Internal Energy of Satur ated 611.2=<P<22.12x10° [Pa

Vapor [J/kg]
Ps: Pressurs [Pal, [bar]

6.112x107° <P<221.2 [bat]




H20

No. | Name of Function and Argument(s) Rangs of Argument(s)
Function
79 | UPS(P,E) UPS: Specific Internal Energy [J/ke] 611.2=P<100x10% [Pa]
Px Pressurs [Pal, [bar] SPT(P273.16K)<8<
3: Bpecific Entropy [J/(ke-K)] SPT(P,1073.15K) [1/(kg-K)]
6.112x107% <P<1000 [bar]
SPT(P,0.01°C) <8<
SPT(P,g00°C) [1/(ke-K)]
44 | UPT(P,T) UPT: Bpecific Internal Energy [J/kg] 611.2=P<100%10° [Pa]
Px: Pressure [Pa), [baz] 273.15<T<1073.15 [K]
Tx: Temperature [K], [7C]
6.112x107 % <P<1000 [bar]
0<T <800 [°C]
45 | UPX(P.X) UPX: Specific Internal Energy of Mixture [1/kg] 611.2=P=22.12x 10° [Pa]
Px Pressurs [Pa), [bar] 6112x107*<P=221.2 [bat]
X Dryness Fraction [-] 0<X<1.0[]
46 | UTD(T) TUTD: Specific Internal Energy of Saturated 273.15<T<647.3 [K]
Liquid [J/kg] 0<T=<574.15 [°C]
Tx: Temperature [K], [°C]
47 | UTDD(T) TUTDD: Specific Internal Energy of Saturated 273.15<T=<647.3 [K]
Vapor [J/kg] 0=<T=374.15 [°C]
T+: Temperaturs [K], [°C]
48 | UTX(T,X) UTX: Specific Internal Energy of Mixture [J/lg] 273.15<T<647.5 [K]
T+: Temperature [K], [°C] 0=<T=374.15 [°C]
X: Dryness Fraction [-] 0=<X<1.0 []
48 | VPD(P) VPD: Specific Volume of Saturated Liquid [m”/kg] 611.2=<P=02.12x 10° [Pa]
Px: Pressure [Pal, [bar] 6.112x107% <P<221.2 [bar]
50 | WPDD{P) VPDD: Bpecific Volume of Saturated Vapor [m®/kg| | 611.2<P<32.12x10° [Pa]
Px: Pressure [Pa], [bar] 6112107 <P<221.2 [har]
80 | VPB(P.5) VP3: Specific Volume [m”/kg] 611.2=P<100x10% [Pa]
Px Pressurs [Pa)], [bar] SPT(P27316K)<8<
3! Bpecific Entropy [J/(ke-K)] SPT(P,1073.15K) [1/(kg-K)]
6.112x107 % <P<1000 [bar]
SPT(P,0.01°C) <8<
SPT(P,800°C) [1/ (kg1
51 | VPT(F,T) VPT: Bpecific Volume [m*/kg| 611.2<P<100x10° [Fa]
P#: Pressure [Pal], [bar] 273.15<T<1075.15 [K]
T#: Temperaturs [K], [°C]
6.112x107% <P<1000 [bar]
0<T <800 [°C]
52 | VPX({P.X) VPX: Specific Volume of Mixture [m” /kg] 611.2=P=02.12x 10° [Pa]
Px: Pressure [Pa), [bar] 6.112x107% <P<221.2 [bar]
X: Dryness Fraction [-] 0<X<1.0 [-]
53 | ¥TD(T) VTD: Specific Volume of Saturated Liquid [m®/kg] 273.15<T<647.3 [K]
Tx: Temperature [K], [°C] 0<T=374.15 [°C]
54 | VTDD(T) VTDD: Specific Volume of Saturated Vapor [m® /kg] | 273.15<T <6473 [K]
Tk Temperature [K], [*C] 0<T=374.15 [°C]
55 | VIX(T,X) VTX: Specific Volume of Mixture [m® /keg] 273.15<T<647.3 [K]
Tx: Temperature [K], [*C] 0=T=374.15 [°C]
X Dryness Fraction [-] 0<X<1.0 [H]
8E | WPD(P)
8F | WPDD(P)
83 | WPT(P,T) WPT: Velocity of Sound [m/s] 611.2=P<100x10" [Pa]

P+ Pressure [Fa], [bar]
T+: Temperaturs [K], [°C]

273.15<T<1073.15 [K]

6.112x1073 <P=<1000 [baz]
0<T =800 [°C]
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H20

No. | Name of Function and Argument{s] Fange of Argument(s)
Function
G | WID(T)
&8H | WTDD(T)
56 | XPH(P,H) | XPH: Dryness Fraction [ 611.2<P=<22.12x10° [Pal
P#: Pressure [Pa], [bar] 6.112x107% <P =221.2 [bar]
H: Specific Enthalpy of Mixture [J/kg] HPD({P)<H<HPDD(P) [I/kg]
57 | XP3(R,3) XP3: Dryness Fraction [] 611.2<P=<22.12x10° [Pal
Px: Pressure [Pa], [bar] 6.112x107% <P <321 .2 [bar]
9: Specific Entropy of Mixture [J/ (kg-K}] SPD(P)1<3<3PDD(P) [J/(ke-K}]
58 | XPU(P,U) | XPU: Dryness Fraction |- B11.2<P<22.12x10° [Pa]
P#: Pressure [Pa], [bar] 6.112x 107 * <P <221 .2 [bar]
1J: Bpecific Internal Energy of Mixture [J/kg] UPD({P)<U<UPDD(P) [I/kg]
59 | XFPV(RV) | XPV: Dryness Fraction [-] 611.2<P=22.12x10° [Pal
Pi: Pressure [Pa], [bar] 6.112%107% <P <221 2 [bar]
V: Specific Volume of Mixture [m® /kg] VPD(P)<V<VPDD(P) [m® /ke]
60 | XTH(T ,H) | XTH: Dryness Fraction [-] 273.15<T<647.3 [K]
T#: Temperature [K], [°C] 0<T«374.15 [°C]
H: Specific Enthalpy of Mixture [J/kg] HPD(T)<H<HPDD(T) [I/kg]
61 | XT3(T,8) | XTS: Dryness Fraction [] 273.15<T <6473 [K]
T#: Temperature [K], [PC] 0=T=374.15 [°C]
3: Specific Entropy of Mixture [J/ (kg-K)] SPD(T)<8<8PDD(T) [J/(keK)]
62 | XTU(T,U) [ XTU: Dryness Fraction [-] 273.15<T<647.3 [K]
T#: Temperature [K], [°C] 0<T«374.15 [°C]
1J: Bpecific Internal Energy of Mixture [J/kg] UPD(T)<U<UPDD{P] [J/ke]
63 | XTV(T,V) | XTV: Dryness Fraction [ 273.15<T<647.3 [K]

T#: Temperature [K], [PC]
V: Specific Volume of Mixture [m® /kg]

0<T«374.15 [°C]
VPD(T)<V<VPDD(T) [m?/ke]
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AIR

(2) AIR
No. | Name of Function and Argument(s) Range of Argument(s)
Function
T | AIPPT(D,T)
04 | AJTPT(P,T)
A | AKDD(D)
B | AKEDD(D)
82 | AKPT(P,T) AKPT: Isentroplc Exponent [-] 0=P=450x10% [Pa]
P#: Pressure [Pa], [bar] B0<T<1523.15 [K]
T# Temperaturs [K], [°C]
0<P <4500 [bar]
—215.15<T<1250 [°C]
see Fig I1-2-3
&C | AKTD(T)
D | AKTDD(T)
7 | ALADD(D)
5 [ ALADT(T)
4 [ ALHP(P) ALHP: Latent Heat of Vaporization [J/kg] 40x10°=P<3.6x10° [Pal
Ps: Pressure [Pa], [bar] 0.4=<P <36 [bar]
5 [ ALET(T)
5 [ ALMDPD(D)
7 | ALMPDD(D)
& | ALMPT(P,T) | ALMPT: Thermal Conductivity [W/({m-K)] | 0=P=100x10% [Pa]
P#: Pressure [Pa], [bar] 85<T <2000 [K]
T# Temperaturs [K], [°C]
0<P <1000 [ba]
—188.15<T=<1726.85 [OC]
see Fig I1-2-1
5 [ ALMTD(T)
T0 | ALMTDD(T)
1T | AMUPD(F)
T2 | AMUPDD(P)
13 | AMUPT(P,T) | AMUPT: Coefficient of Viscosity [Pa-g| 0=P=100x10% [Pa]
P#: Pressure [Pa), [bar] 85<T <2000 [K]
T#: Temperaturs [K], [°C]
0<P<1000 [bar]
—188.15<T=<1726.85 [OC]
see Fig I1-2-2
T4 [ AMUTD(T)
T5 | AMUTDD(T)
o2 | BPPT(P,T)
50 | BSDT(D,T)
51 | BIPT(P.T)
53 | BYPT(P,T)
T6 | CPPD(D)
17 | CPPDD(P) CPPDD: Isobarlc Specific Heat of Saturated | 1000=<P=3.76625x 10° [Pa]
Vapor [J/(kg-K)] 0.01<P<37.6625 [bar]
P#: Pressure [Pa], [bar]
18 | CPPT(P,T) CPPT: Isobaric Specific Heat [J/(kg-K)] 0=P=450x10% [Pa]
P#: Pressure [Pa), [bar] B0<T<1523.15 [K]
T+ Temperaturs [K], [°C]
0<P <4500 [bar]
—213.15<T <1250 [°C]
see Fig I1-2-3
18 | CPTD(T)
20 | CPTDD(T) CPTDD: Isobaric Specific Heat of Saturated | 60<T<132.52 [K]
Vapor [J/(kg-K)] —213.15<T<—140.63 [°C]
T+ Temperaturs [K], [°C]
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No. | Name of Function and Argument(s) Rangs of Arpument(s)
Funetion
21 | CRP{"A% CRP: Critical Constants one of ‘H*, ‘P*, ‘3", 'T? and ¥V’
I CAP='TT" 34.248 x10° [J/ke] Specific Enthalpy
Pi: A’='P’ 3,7625% 10° [P4),37.6625 [bat]
Pressure
S tAM=1E7 4.3843%10° [1/ (ke K)] Specific Entropy
T (A='T 132,52 [K],~140.63 [°C]
Temperature
Vi A=Y 31048051077 [m® /kg] Specific Volume
A | CVPD(D)
76 | CVPDD(P) CVPDD: Isochoric Specific Heat of Saturated 1000=P<3.76625x10° [Pa]
Vapor [J/ (ke-K)] 0.01<P<376625 [bar]
P#: Pressurs [Pa], [bar]
77 | CVPT(P.T) CVPT: Isochoric Specific Heat [J/(kg-Kj] 0<P<450x10° [Pa]
P#: Pressurs [Pa], [bar] 60<T <1523.15 [K]
Tx: Temperature [K], [°C]
0<P <4500 [bar]
—213.15<T <1250 [°C]
zee Fig II-2-3
7B | CVTD(T)
78 | CVTDD{T) CWVTDD: Tsochoric Specific Heat of Saturated 60<T=132.52 [K]
Vapor [J/ (kg-K)] —213.15<T<—-140.63 [°C]
T#: Temperature [K], [°C]
2A | EPSPD(P)
2B | EPSPDD({P)
22 | EPSPT(P.T)
2C | EPSTD(T)
2D | EPETDD(T)
g0 | FC'A%) FC: Fundamental Constants one of ‘b’ and ‘R’
M: "A’="IM" 28.96 Relative Molecular Mass
R ‘A’="R’: 287.22 [J/(ke-K)] Gas Constant
TA | CAMPD(D)
56 | GAMPDD(P)
95 | GAMPT(P,T)
8B | GAMTD(T)
97 | GAMTDD(T)
23 | HPD(P) HPD: Specific Enthalpy of Saturated Liquid [J/kg] 40x10°=P<3.6x10° [Pa]
P#: Pressurs [Pal, [bar] 0.4<P<36 [bar]
24 | HPDD(P) HPDD: Specific Enthalpy of Saturated Vapor [J/kg] | 1000=P=3.76625x10° [Pa]
P#: Pressurs [Pa], [bar] 0.01<P<37.6625 [bar]
71 | HP3(P.8) HPE: Specific Enthalpy [1/kg] 1000=P<450x10° [Pa]
P#: Pressurs [Pa], [bar] 0.01<P=<4500 [bar]
3: Bpecific Entropy [J/(ke-K)] see Fig I1-2-5 for 8
25 | HPT(P,T) HPT: Specific Enthalpy [J/ke] 1000=P<450x10° [Pa]
P#: Pressurs [Pal, [bar] 60<T<1523.15 [K]
T#: Temperature [K], [°C]
0.01<P<4500 [bat]
—213.15<T <1250 [°C]
gee Fig II-2-3
26 | HPX(P.X) HPX: 8Bpecific Enthalpy of Mixture [J/kg] 40x 10" <P <3.6x10° |[Pa]
P#: Pressure [Pa], [baz] 0.4<P <36 [bar]
X: Dryness Fraction [-] 0<X<1.0 [
27 | HTD(T) HTD: Specific Enthalpy of Saturated Liquid [J/kg] | 68<T <132 [K]
T#: Temperature [K], [°C] —205,15<T<—-14115 [°C]
28 | HTDIVT) HTDD: 8pecific Enthalpy of Saturated Vapor [J/keg| | 60<T <132.52 [K]
Tx: Temperature [K], [°C] —313.15<T<-14063 [°C]
28 | HTX(T.X)
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No. | Name of Function and Argument(s) Rangs of Argument(s)
Function
84 | IDENTF('A”) | IDENTF : CHARACTER TYPE FUNCTION | ons of ‘C?, 8" and “V’
for Packags Identification (Length 20}

ChtA="C CATR Molecular Formula

2 tA="2" "ATRY Name of Substance

Ve CAT="V? 110,17 Version Number

&6 | PLDI(T)

88 | PMLT(T)

&5 | PRED(T)

8 | PRPDD(P)

&1 | PRPT(P,T) PEPT: Prandt]l Number [ 0<P=0.1473x10° [Pa]

P#: Pressure [Pal, [bat] 85<T=<1523.15 [K]

T#: Temperaturs [K], [°C] 0.1473x 10° < P<3.3x10° [Pa)
TSPDD(P)<T<1523.15 [K]
3.3x10° <P =42.701x10° [Pa)
159<T<1523.15 [K]
42791 % 10° <P<92.72x10° [Pa]
TPV(P,1.42x10~% m® /kg)

<T<1523.15 [K]
92.72x10° <P=<100x10° [Pa]
225.15<T<1523.15 [K]
0<P<1.473 [bat]
~188.15<T<1250 [°C]
1.473<P <33 [bar]
TSPDD(P)<T<1250 [°C]
33<P<427.01 [bat]
—78.15<T <1250 [°C]
427,91 <P<027.2 [baz]
TPV(P,1.42x10™% m® /kg)
<T<1250 [°C]
027.2<P <1000 [ba1]
—40<T <1250 [°C]
& | PRID(T)
& | PRIDD(T)
55 | PSBT(T)
50 | POT(T)
72 | PETD{T) PSTD#: Pressurs [Pal, [bar] on Bubble-Point 68<T<132.42 [K]
Curve (Saturated Liquid) —205.15<T=<—-140.73 [°C]
T#: Temperaturs [K], [°C]
73 | PSTDD(T) PSTDD#%: Pressure [Pal, [bar] on Dew-Point B0<T=<132.52 [K]
Curve (Saturated Vapor) —2153.15<T=<—140.63 [°C]

T#: Temperaturs [K], [°C]

51 | SIGD(P)

52 | SIGT(T)

33 | SPD(P) SPD: 8pecific Entropy of Saturated Liquid 40x10° =P=3.6x10° [Pal
[1/(ke-K)] 0.4<P <36 [bat]

P#: Pressure [Pal, [bar]

34 | SPDD(F) SPDD: 8pecific Entropy of Saturated Vapor 1000=P <3 76625 x10° [Pa]
[1/(ke-K)] 0.01<P <37.6625 [bat]
P#: Pressure [Pal, [bar]
35 | 8PT(P,T) SPT: Specific Entropy [J/(ke-K)] 1000=P=450x10° [Pal

P#: Pressure [Pal, [bat]
T#: Temperaturs [K], [°C]

60<T<1523.15 [K]

0.01<P <4500 [ba]
—213.15<T<1250 [°C]
see Fig I1-2-3
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No. | Name of Function and Argument(s) Range of Argument(s)
Function
36 | SPX(P.X) SPX: Bpecific Entropy of Mixture [J/(kg-K)] 40x10° <P <3.6 10° [Pal
Px: Pressure [Pa], [baz] 0.4<P <36 [bar]
X: Dryness Fraction [-] 0=X<1.0 [
37 | 8TD(T) STD: Specific Entropy of Saturated Liquid 68<T=1532 [K]
[1/ (kg K)] —205.15<T<-141.15 [°C]
T#: Temperature [K], [°C]
38 | STDD(T) STDD: Specific Entropy of Saturated Vapor B0<T<132.52 [K]
[1/ (kg K)] —213.15<T<—140.63 [°C]
Tx: Temperature [K], [°C]
30 | STX(T.X)
67 | TLDP(P)
63 | TMLP(P)
64 | TPH(P,H) TPH#: Temperature [K], [°C] 1000=P <450x10° [Pal
Px: Pressure [Pa], [baz] 0.01<P <4500 [bat]
H: Bpecific Enthalpy [J/kg] see Fig I-2-4 for H
60 | TPE2(E.H)
65 | TP3(P.8) TP8% Temperature [K], [°C] 1000=P <450x10° [Pal
P#: Pressurs [Pal, [bar] 0.01<P <4500 [bar]
3: Specific Entropy [J/(ke-K)] see Fig II-2-5 for 8
63 | TPS2(P.3)
88 | TPSEUP(P)
0 | TEV(RV) TPVs: Temperature [K], [°C] 1000=P <450x10° [Pal
Px: Pressure [Pa], [baz] 0.01 <P <4500 [bat]
V. Specific Volumes [m®/kg] see Fig I1-2-6 for V
L | TROL(AY)
100 | TSBP(P)
20 | TSP(P)
74 | TSPD(F) TSFD# Temperature [K], [°C] on Bubble-Point | 40x10° <P <3.77434x 10° [Pa]
Curve (Saturated Liquid) 0.4<P<37.7434 [bar]
P4 Pressure [Pa], [bar]
75 | TSPDD(P) TSPDD#: Temperature [K], [°C] on Dew-Point 1000<P<3.76625x10° [Pa)
Curve (Saturated Vapor) 0.01<P<37.6625 [bat]
Px: Pressure [Pa], [bar]
42 | UPD(P) TUPD: Specific Internal Energy of Saturated 40x10° <P <3.6 x10° [Pa]
Liquid [1/ke] 0.4=P <36 [bar]
Px: Pressure [Pa], [bar]
43 | UPDD(P) TUPDD: Specific Internal Energy of Saturated 1000<P <3.76625x10° [Pa]
Vapor [J/kg] 0.01<P<37.6625 [bar]
P#: Pressurs [Pal, [bar]
79 | UPS(R,3) UPS: Specific Internal Energy [J/kg] 1000<P <450x10° [Pal
P#: Pressure [Pa], [baz] 0,01 <P <4500 [bat]
3: Specific Entropy [J/(ke-K)] gee Fig I1-2-5 for 8
44 | UPT(P,T) UPT: Specific Internal Energy [J/kg] 1000=P <450x10° [Pal
P+ Pressurs [Pa], [baz] 60=T=1523.15 [K]
T#: Temperaturs [K], [°C]
0.01<P <4500 [baz]
—2153.15<T<1250 [°C]
ses Pig II-2-3
45 | UPX(P.X) UPX: Specific Internal Energy of Mixture [J/kg] | 40x10% <P <3.6 x10° [Pal
P#: Pressure [Pa], [bai] 0.4<P <36 [bar]
X: Dryness Fraction [-] 0<X<1.0 [
46 | UTD(T) UTD: Specific Internal BEnerpy of Saturated 68<T=132 [K]
Liquid [J/ke] —205.15<T<~141.15 [°C]
T#: Temperaturs [K], [°C]
47 | UTDD(T) UTDD: Specific Internal Energy of Saturated 60<=T=132.52 [K]

Vapor [J/kg]
T#: Temperature [K], [°C]

—213.15<T<—140.63 [°C]
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Mo, | Name of Function and Argument(s) Range of Argument(z)
Function
T | UTX(T.X)
40 | VPD(P) WPD: Specific Volume of Saturated Liquid [m®/ke] 40%10° <P =3.6x10° [Pa]
Px: Pressure [Pa], [bar] 0.4<P <36 [bar]
50 | VEDD(P) VPDD: Bpecific Volumes of Saturated Vapor [m”/kg| | 1000<P <3 76625 x10° [Pa]
Px: Pressure [Pal, [bar] 0.01<P<57.6625 [bar]
80 | VPB(P,8) VPE: Specific Volume [m® /kg] 1000=P =450x10% [Pa]
Pa#: Prassure [Pa], [bar] 0.01<P <4500 [bar]
8: 8pecific Entropy [J1/(ke-K)] gee FigI1-2-5 for 8
51 | VPT(R,T) VPT: Specific Volume [m®/kg| 1000<P <450 10° [Pa|
Pu: Pressure [Pa], [bar] 60<T=<1523.15 [K]
T+: Temperature [K], [°C]
0.01 <P <4500 [bar]
—213.15<T<1250 [°C]
see FigI1-2-3
52 | VPX(P.X) VPX: Specific Volume of Mixturs [m? /keg| 40x10° =P =3.6x10° [Pa]
P#: Pressure [Pal, [bar] 0.4=P =36 [bar|
X Dryness Fraction [-] 0<X<1.0 [
53 | ¥ID(T) WVTD: Bpecific Volume of Baturated Liquid [m” /kg] G8<T<132.51 [K]
T#: Temperature [K], [°C] —205.15<T<—140.65 [°C]
54 | VIDD{T) VTDD: Specific Volume of Saturated Vapor [m® /kg] | 60<T<132.52 [K]
T Temperature [K], [°C] —213.15<T=—140.65 [°C]
55 | VIX(T.X)
8E | WPD(P)
F | WPDD(P)
83 | WPT(P,T) | WPT: Velocity of Sound [m/4 0<P=450x 10" [Pa]
Px: Pressure [Pa], [bar] 60<T=<1523.15 [K]
T#: Temperature [K], [°C]
0<P <4500 [bai]
—213.15<T<1250 [°C]
see FigI1-2-3
8G | WID(T)
8H | WIDD(T)
56 | XPH(P.H) XPH: Dryness Fraction |- 40x10° <P <3.6x10° [Pa]
P#: Prassure [Pal, [bar] 0.4<P <36 [bar]
H: Specific Enthalpy of Mixture [1/(ke-K)] HPD(P)<H<HPDD(P) [J/ke]
57 | XPB(P,8) XPE: Dryness Fraction [-] 40x10° <P =3.6x10° [Pa]
Pu#: Pressure [Pal, [bar] 0.4<P <36 [bar]
8: Bpecific Entropy of Mixture [J/ (ke-K)] SPD(P)<3<SPDD(P) [J/(ke-K)]
58 | XPUP,U) XPU: Dryness Fraction |- 40%10° <P =3.6x10° [Pa]
Px#: Pressure [Pa], [bar] 0.4<P <36 [bar]
1J: 8pecific Internal Energy of Mixture [J/kg] UPD(P)<U<UPDD(F) [I/kg]
50 | XPV(PV) XPV: Dryness Fraction [-] 40x10° <P =3.6x10° [Pa]
Pu#: Pressure [Pa], [bar] 0.4<P <36 [bar]
V: Specific Volumne of Mixture [m®/ke] VPD(P)<V<VPDD(P) [m® kel
80 | XTH(T.0)
61 | XTE(T,S)
82 | XTU(T,0)
63 | XTV(T,V)
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CO2

(3) CO2
MNo. | Name of Function and Argument(s) Range of Argument(s)
Function
1 | AIPPT(P,T)
94 | AJTPT(P,T) | AJTPT: Joule Thomson Coefficient [K /Pa] 10000<P =0.5185 x10° [Pal
P# Pressure [Pal, [bai] 220<T=1100 [K]
Tx: Temperature [K], [°C] 0.5185x10° <P<60x10° [Pa
TMLP(P)<T<1100 [K]
60x10° <P=100x 10% [Pa)
TMLP(P)<T<700 [K]
0.1<P<5.185 [bat]
—53.15<T<826.85 [°C]
5.185<P <600 [bar]
TMLP(P)<T<826.85 [°C]
600 <P <1000 [bat]
TMLP(P)<T<426.85 [°C]
8A | AKPD(P)
8B | AKPDD(P)
82 | AKPT(P,T) AKPT: Aldabatic Exponent [-] 10000=P <0.5185x10° [Pal
P#: Pressure [Pa], [bat] 220<T<1100 [K]
Tx: Temperature [K], [°C] 0.5185x10° <P<60x10° [Pa
TMLP(P)<T<1100 [K]
60x10° <P=<100x10° [Pa]
TMLP(P)<T<700 [K]
0.1<P<5.185 [bat]
—53.15<T<826.85 [°C]
5.185<P <A00 [bat]
TMLP(P)<T<826.85 [°C]
600 <P <1000 [bar]
TMLP(P)<T<426.85 [°C]
&C | AKTD(T)
8D | AKTDD(T)
2 | ALAPP(P) ALAPF: Laplace Coefficient [m)] 0.5185x10° <P<7.3825x10% [Pa]
P Pressure [Pa], [bat] 5.185<P «<73.825 [bar]
3 | ALAPT(T) ALAPT: Laplace Coefficient [m] 216.58<T=304.21 [K]
T#: Temperaturs [K], [°C] —56.57<T«31.06 [°C]
4 [ ALHP(P) ATLHP: Latent Heat of Vaporization [J/kg| 0.5185%x10° <P <7.3825x10" [Pa
P Pressure [Pa], [bat] 5.185<P<73.825 [bar]
5 | ALHT(T) ATLHT: Latent Heat of Vaporization [J/kg] 216.58<T=<304.21 [K]
T#: Temperature [K], [°C] —56.57<T=51.06 [°C]
6 [ ALMPD(P) ALMPD: Thermal Conductivity of Saturated 1.286x10° <P« 7.3825x 10° [Pa]
Liquid [W/{m-K)] 12.86<P «73.825 [bat]
Px#: Pressure [Pa], [bat]
7 | ALMPDD(F) | ALMPDD: Thermal Conductivity of Saturated | 0.5185x10°<P«7.3825x10° [Pal
Vapor [W/{m-K)] 5.185<P=<73.825 [bar]
T#: Temperaturs [K], [°C]
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CO2

No. | Name of Function and Argument(s) Range of Argument(s)
Function
& | ALMPT(P,T) | ALMPT: Thermal Conductivity [W/{m-K)] 10000=P <0.5185 x10° [Pal
P#: Pressure [Pal, [bar] 220<T<1100 [K]
T Temperature [K], [°C] 0.5185% 10° <P<PST(240K) [Pa]
TSP(P)<T <1100 [K]
PET(240K)«P<a0x10°
240<T<1100 [K]
60x10% <P<100x10° [Pa)
240<T <700 [K]
0.1<P<5.185 [bar]
—53.15<T<826.85 [°C]
5.185<P <PST(-33.15°C) [bai]
TSP(P)<T <826 .85 [°C]
PST(—33.15°C)<P<600 [bar]
—33.15<T<826.85 [°C]
600 <P <1000 [bat]
—33.15<T<426.85 [°C]
9 | ALMTD(T) ALMTD: Thermal Conductivity of Saturated 240<T<304.21 [K]
Liquid [W/(m-K)] —38.15<T<31.06 [°C]
T#: Temperaturs [K], [°C]
10 | ALMTDD(T) | ALMTDD: Thermal Conductivity of Saturated | 216.58<T<304.21 [K]
Vapor [W/{m-K)] —56.57<T=531.06 [°C]
T#: Temperature [K], [°C]
11 [ AMUPD(F) AMUPD: Coefficient of Viscosity of Saturated 1.286x10° <P <7.3825x 10° [Pal
Liquid [Pa-s] 12.86<P<73.825 [bat]
P+ Pressure [Pa)], [bar]
12 | AMUPDD(P) | AMUPDL: Coefficient of Viscosity of Saturated | 0.5185x10° <P<7.3825x10° [Pa]
Vapor [Pa-g| 5.185<P<73.825 [bar]
P#: Pressure [Pa), [bar]
13 [ AMUPT(P, T} | AMUPT: Coefficient of Viscosity [Pa-g 10000=P <0.5185 x10° [Pal
P#: Pressure [Pal, [bar] 220<T<1100 [K]
T#: Temperature [K], [°C] 0.5185% 10° <P<P3T(240K) [Pa]
TSP(P)<T <1100 [K]
PAT(240K) < P<60x10°
240<T<1100 [K]
60x 10% <P<100x 10° [Pa]
240<T <700 [K]
0.1<P<5.185 [bar]
—53.15<T<826.85 [°C]
5.185<P <PST(—33.15°C) [bat]
TSP(P)<T <826 .85 [°C]
PST(—33.15°C)<P<600 [bar]
—33.15<T<826.85 [°C]
600 <P <1000 [bat]
—33.15<T<426.85 [°C]
14 [ AMUTD(T) AMUTD: Coefficient of Viscosity of Saturated 240<T<304.21 [K]
Liquid [Pa-] ~33.15<T<31.06 [°C]
T#: Temperatures [K], [°C]
15 | AMUTDD(T) | AMUTDD: Coefficient of Viscosity of Saturated | 216.58<T=5304.21 [K]

Vapor [Pag|
T#; Temperature [K], [°C]

—56.57<T<31.06 [°C]

18
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92

EDDT(D,T)

BPFPT: Volumetric Coefficient of Hxpansion

[1/K]
Px#: Pressure [Pal, [bat]
T#: Temperaturs [K], [°C]

10000<P<0.5185x 10° [Pa]
220<T<1100 [K]
0.5185x10° <P <60x10° [Pa)
TMLP(P)<T <1100 [K]
60x10%<P<100x10° [Pal
TMLP(P)<T <700 [K]

0.1<P<5.185 [bar]
—53,15<T <826.85 [°C]
5.185<P <600 [bar]

TMLP (P)<T <826.85 [°C]
600<P <1000 [bar]
TMLP (P) <T <426.85 [°C]

80

BSPT(D,T)

BSPT: Isentropic Compressibility [1/Pa]
P#: Pressurs [Pa], [bat]
T4 Temperature [K], [°C]

10000<P<0.5185x 107 [Pa]
220<T <1100 [K]
0.5185x10% <P <A0x10% [Pa
TMLP(P)<T <1100 [K]
60%10° < P=100x10° [Pa]
TMLP(P)<T <700 [K]

0.1<P<5.185 [bar]
—53.15<T <826 .85 [°C]
5.185<P <600 [bar]
TMLP (P)<T <826.85 [°C]
600<P<1000 [bar]

TMLP (P)<T <426.85 [°C]

91

BIPT(5,T)

BTPT: Isothermal Compressibility [1/Pa]
Px#: Pressure [Pal, [bat]
T#: Temperaturs [K], [°C]

10000<P <0.5185x 107 [Pa]
220<T=1100 [K]
0.5185%10° <P <60%10° [Pa]
TMLP(P)<T <1100 [K]
60108 <P<100x10° [Pa]
TMLP(P)<T <700 [K]

0.1<P<5.185 [bar]
—53,15<T <826.85 [°C]
5,185<P <600 [bar]
TMLP(P) <T <826.85 [°C]
600 <P <1000 [bar]
TMLP(P) <T <426.85 [°C]

93

EVDPT(P,T)

BVPT: Pressurs Coefficient [1/K]
Ps: Pressure [Pal, [bat]
T#: Temperaturs [K], [°C]

10000=<P <0.5185x 10° [Pa]
220<T=1100 [K]
0.5185x10° <P <60 x10° [Pal
TMLP(P)<T <1100 [K]
60108 <P<100x10% [Pa]
TMLP(P)<T <700 [K]

0.1<P<5.185 [bar]
—53,15<T <826.85 [°C]
5.185<P <600 [bar]
TMLP (P)<T <826.85 [°C]
600<P<1000 [bar]
TMLP(P)<T <426.85 [°C]

14

CPPD(P)

CPPD: Isobaric Specific Heat of Saturated
Liquid [J/{ke-K)]
Px: Pressure [Pal, [bat]

0.5185%10F <P<7.3825x10° |Pa)
5.185<P<73.825 [bar]

17

CPPDD(P)

CPPDD: Tsobaric Specific Heat of Saturated

Vapor [J/(kg-K)]
P#: Pressurs [Pa], [bar]

0.5185%10° <P<7.3825x10° |Pa)
5.185<P <73.825 [bai]

19
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No. | Nams of Function and Argument(s) Rangs of Argument(s)
Function
18 | CPPT({P,T) CPPT: Isobaric Specific Heat [J/(kg-K]] 10000<P <0.5185 <10 [Pa]
Px: Pressure [Pal, [bar] 220<T=1100 [K]
T#: Temperature [K], [°C] 0.5185x10° =P=60x10° [Pa]
TMLP(P)<T=<1100 [K]
60x10° <P<100x10° [Pa
TMLP(P)<T<700 [K]
0.1<P<5.185 [bat]
—53.15<T<826.85 [°C]
5.185<P <600 [bar]
TMLP(P)<T=<836.85 [°C]
800<P <1000 [bax]
TMLP(P)<T<426.85 [°C]
19 | CPTD(T) CPTLD: Isobaric Specific Heat of Saturated 216.58<T<304.21 [K]
Liquid [1/(kg-K)] —56.57<T<31.06 [°C]
Tx: Temperature [K], [7C]
20 | CPTDD{T) CPTDD: Isobaric Specific Heat of Saturated 216.58<T<304.21 [K]
Vapor [J/(keK)] —56.57<T«31.06 [°C]
Tx Temperature [K], [*C]
21 | CRP("A") CRP: Critical Constanta one of ‘H?, ‘P?, ‘%", “T" and V*
H: A= 636.64x10° [J /ke] Specific Enthalpy
Px: ‘A’="P" 7.3825x10%[Pa), 73.825 [bar] Pressure
S CAP="S"% 3.5570x10% [1/(ke-K)] Specific Entropy
T ‘A’="T": 304.21 [K], 31.06 [°C] Temperature
VA=V 2,1459%10°° [m®/ke] Spedific Volume
TA | CVPD(P)
™ | CVPDD(P) CVPDD: Isochoric Specific Heat of Saturated 0.5185x 10° <P=7.3825 x10° [Pa]
Vapor [J/(kg'K)] 5.185<P <73 825 [bar]
P#: Pressure [Pal, [bar]
7 | CVPT(RT) CVPT: Isochoric Specific Heat [J/{kg-K}] 10000=P <0.5185x10° [Pa]
P#: Pressure [Pal, [bar] 220<T<1100 [K]
Tx: Temperature [K], [°C] 0.5185x 10° <P<A0x10° [Pa
TMLP(P)<T=<1100 [K]
60 x10° <P<100x 10° [Pg]
TMLP(P)<T<700 [K]
0.1<P<5.185 [bat]
—53.15<T<826.85 [°C]
5.185<P <600 [bar]
TMLP(P)<T<826.85 [°C]
800<P <1000 [ba]
TMLP(P)<T=<436.85 [°C]
7B | CVTD(T)
78 | CVTDD(T) CVTDD: Isochoric Specific Heat of Saturatad 216.58<T=304.21 [K]
Vapor [I/(kgK)] —56.57<T<31.06 [°C]
Tx: Temperature [K], [7C]
A | EDSPD(D)
2B | EPSPDD(P)
22 | EPSPT(P.T)
22 | EPSTD(T)
2D | EPSTDD(T)
89 | FOUAY FC: Fundamental Constants one of ‘B’ and ‘R’
M PAP="T" 44009 Relative Molecular IMass
R 'A’="R’: 188.92 [J/{ke-K)] Gas Constant
oA [ GAMPD(P)
86 | GAMPDD(P) [ GAMPDD: Ratio of Specific Heats of Saturated 0.5185x 10° <P<7.3825x10° [Pal

Vapor [-]
Px: Pressure [Pa), [bar]

5.185<P <73.825 [bat]

20
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95

GANMPI(P,T)

GAMPT: Ratio of Bpecific Heats [
P Pressure [Pal, [bat]
Tx: Temperaturs [K], [°C]

10000<P <0.5185x10° [Pa]
220<T<1100 [K]
0.5185x10F <P=A0x10° [Pa]
TMLP(P)<T=1100 [K]

60 x10° <P <100 10° [Pa]
TMLP{P)<T<700 [K]

0.1<P<5.185 [bar]
—53,15<T<826.85 [>C]
5.185<P <600 [bar]
TMLP(P)<T<826.85 [°C]
600<P<1000 [bar]
TMLP(D)<T<426.85 [°C]

9B

CAMTD(I)

a7

GAMTIDD(T)

GAMTDD: Ratio of Specific Heatz of Saturated
Vapor [-]
T#: Temperaturs [K], [*C]

716 56<T<304.21 |K]
—56.57<T<31.06 [°C]

23

HPD(T)

HPD: Specific Enthalpy of Saturated Liquid [T/kg]
Px: Pressure [Pal, [bar]

0.5185x10° <P <7.3825x 10" [Pa]
5.185<P=75.825 [bar]

24

HPDD(P)

HPDD: Specific Enthalpy of Saturated Vapor [J/kg]
P# Pressurs [Pa], [bar]

0.5185x10° <P<7.5825x10° [Pa]
5.185<P <73.825 [bat]

Tl

HPS(P,8)

HPS: Specific Enthalpy [1/kg]
Px: Pressure [Pal, [bar]
3: Bpecific Entropy [1/ (kg K)]

10000<P<0.5185x10F [Pa]
SPT(P220K) <8<
SPT(P,1100K) [1/(ke-K)]
0.5185x 10° <P=@0x10° [Pa]
SPT(P,TMLP(F))<S<
SPT(P,1100K) [J/(keK))
60x10° <P<100x10° [Pa)
SPT(P,TMLP(F))<S<
SPT(P,700K) [J/{kg-K)]

0.1<P <5.185 [bar]
SPT(P,—53.15°C) <8<
SPT(P,826.85°C) [J/(ke-K)]
5.185<P <600 [bar]
SPT(P,TMLP(P)) <8<
SPT(P,826.85°C) [J/(ke-K)]
600<P <1000 [bar]
SPT(P,TMLP(P)) <8<
SPT(P,426.85°C) [J/(ke-K)]

25

HPT(E,T)

HPT: Specific Enthalpy [J/kg]
P Pressure [Pal, [ba]
T#: Temperaturs [K], [*C]

10000<P<0.5185 x10° [Pa]
220=T=1100 [K]
0.5185x10° <P=60x10° [Pa)
TMLP(P)<T<1100 [K]

60 %108 <P<100x10% [Pa]
TMLP(P)<T<700 [K]

0.1<P<5.185 [ba1]
—53,15<T<826.85 [°C]
5.185<P <600 [bar]
TMLP(P)<T<826.85 [°C]
600<P <1000 [bar]
TMLP(P)<T<426.85 [°C]

26

HPX(P.X)

HPX: 8pecific Enthalpy of Mixture [J/kg]
P# Pressurs [Pa], [bar]
X Drynsas Fraction [-]

0.5185x10°F <P<7.5825x10° [Pa]
5.185<P <73.825 [bat]
0<X<1.0 [

27

HTD(T)

HTID: Specific Enthalpy of Saturated Liquid
[1/ke]
T#: Temperaturs [K], [*C]

216,56 <T<304.21 [K]
—56.57<T<31.06 [°C]

21
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Function
28 | HTDD(T) HTDD: Specific Enthalpy of Saturated Vapor 216.58 <T<304.21 [K]
[1/ke] —568.57<T<31.08 [°C]
T#: Temperature [K], [°C]
20 | HTX(T.X) HTX: Specific Enthalpy of Mixture [J/kg] 216.58<T<304.21 [K]
T#: Temperaturs [K], [°C] —56.57<T<31.06 [°C]
X: Dryness Fraction [-] 0<X<1.0 [
84 | IDENTF{*A’) | IDENTF: CHARACTER TYPE FUNCTION one of 'C7, '8 and V?
for Package Identification {Length 20)
G 'AT="CE CC0R Molecular Formula
3 A= "CARBON DIOXIDE Name of Substance
ViCAT="?0110.1 Version Number
86 | PLDT(T)
68 | PMLT(T) PMLT#: Pressure on Melting Curve [Pal, [bat] 216.58<T <237 [K]
T#: Temperaturs [K], [°C] —56.57<T<—36.15 [°C]
85 | PRPD(P) PEPD: Prandt] Number of Saturated Liquid [-] 1.286x10° <P 7.3825%10° [Pa]
P#: Pressurs [Pal, [ba] 12.86<P=73.825 [bar]
86 | PRPDD(F) PREPDL: Prandt]l Number of Saturated Vapor [ 05185 x10° <P «7.5825x 107 [Pa]
P#: Pressurs [Pal, [bar] 5.185<P=73.825 [bar]
gl | PRPT(P,T) PEPT: Prandtl Number [-] 10000 <P=<0.5185x10° [Pa)
P#: Pressure [Pal, [bar] 220<T <1100 [K]
T#: Temperaturs [K], [°C] 0.5185 x10% <P <PST(240K) [Pa]
TSP(P)<T<1100 [K]
PST (240K ) <P <60 x 10°
240<T <1100 [K]
B0x10% <P <100%10°% [Pa]
240<T<700 [K]
0.1<P<5.185 [bai]
—55.15<T<826.85 [°C]
5.185<P<PST(~35.15°C) [bar]
TSP(P)<T<826.85 [°C]
PST(—35.15°C) <P<600 [bat]
—33.15<T<826.85 [°C]
600<P <1000 [bat]
—33.15<T<426.85 [°C]
&7 | PRTD(T) PETD: Prandt]l Number of Saturated Liguid [-] 240<T «304.21 [K]
T#: Temperaturs [K], [°C] —33.15<T«351.06 [°C]
28 | PRTDD(T) PETDD: Prandt] Number of Jaturated Vapor [] 216.58 <T=304.21 [K]
T#: Temperaturs [K], [°C] —56.57<T=351.06 [°C]
55 [ PSET(P)
30 | PET(T) PS8T%: Saturation Pressure [Pa], [bar] 216.58<T<304.21 [K]
T#: Temperaturs [K], [°C] —56.57<T<31.06 [°C]
T3 | PSTDD)
73 | PSTDDI(F)
31 | SIGP(P) SIGP: Surface Tengion [N/m] 0.5185%10°<P<7.3825%10% [Pa]
P#: Pressure [Pal, [bar] 5.185<P=73.835 [bar]
32 | SIGT(T) SIGT: Burface Tension [N/m] 216.58<T=304.21 [K]
T#: Temperaturs [K], [°C] —56.57<T<51.06 [°C]
33 | SPD(P) SPD: Specific Entropy of Saturated Liquid 0.5185 % 10° <P <7.3825% 10° [Pa]
[1/(ke-K)] 5.185<P<73.825 [bar]
P#: Pressure [Pal, [bar]
34 | SPDD(P) SPDD: Specific Entropy of Saturated Vapor 0.5185 % 10% =P <7.3825x 10" [Pa]

[J/{keK)]
P#: Pressure [Pal, [bar]

5.185<P<73.825 [bar]

22
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35 | SPT(R,T) SPT: Specific Entropy [J/(ke-K)] 10000=P<0.5185x 10° [Pa]
Px#: Pressure [Pal, [bat] 220<T<1100 [K]
T Temperature [K], [°C] 0.5185x10° <P<60x10° [Pa]
TMLP(P)<T <1100 [K]
60x10% <P<100x10° [Pa]
TMLP(P)<T <700 [K]
0.1<P<5.185 [bat]
—53.15<T <826 85 [°C]
5,185 <P <600 [bat]
TMLP (P)<T <826.85 [°C]
600<P<1000 [bar]
TMLP (P)<T <426.85 [°C]
36 | SPX(P.X) SPX: Specific Entropy of Mixture [J/(kgK)] | 0.5185x10° <P =7.3825x10° [Pal
P#: Pressure [Pal, [bat] 5.185<P<73.825 [bar]
X: Dryness Fraction [-] 0=<X<1.0 [
37 | STD(T) STD: Bpecific Entropy of Saturated Liguid 216.58<T <304.21 [K]
[3/(ke-K)] —56.57<T <31.06 [°C]
T Temperature [K], [°C]
38 | STDD(T) STDD: Specific Entropy of Saturated Vapor | 216.58<T =304.21 [K]
[1/(ke-K)] —56.57<T <31.06 [°C]
T+ Temperature [K], [°C]
30 | 8TX(T.X) S8TX: Bpecific Entropy of Mixture [J/(kg-K)| | 216.58<T <304.21 [K]
T#: Temperature [K], [°C] —56.57<T<31.06 [°C]
X: Dryness Fraction [-] 0=X<1.0 [
67 | TLDP(P)
60 | TMLP (P} TMLFP%: Temperature on Melting Curve 0.5185x10° <P <100x10° [Pa)
[K], [°C] 5.185<P <1000 [bat]
Px: Pressure [Pal, [ bar]
64 | TPH(P,H) TPH#: Temperaturs [K], [°C] 10000<P<0.5185x 10° [Pa]
Px#: Pressure [Pal, [bat] HPT(P,220K)<H<
H: Bpecific Enthalpy [J/ke] HPT(P,1100K) [I/kg]
0.5185x10% <P <60 x10° [Pa
HPT(P,TMLP(P))<H<
HPT(P,1100K) [J/ke]
60x10°<P<100x10° [Pa]
HPT(P,TMLP(P))<H<
HPT(P,700K) [1/kg]
0.1<P<5.185 [bai]
HPT(P,~53.15°C)<H<
HPT(P,826.85°C) [J/ke]
5.185<P <600 [ba1]
HPT(P,TMLP(P})j<H<
HPT(P,826.85°C) [1/kg]
600<P <1000 [bar]
HPT(P,TMLP(P))<H<
HPT(P,426.85°C) [1/ke]
g§H | TPH2(P.H)

23
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g5

TPE(P,5)

TP8%: Temperaturs [K], [°C]
P#: Pressure [Pa], [bat]
3: Bpecific Entropy [J/(keK)]

10000<P <0.5185% 10F [Pa]
SPT(P,220K) <8<
SPT(P,1100K) [1/(ke:K)]
0.5185%10° <P <60x10° [Pa
SPT(P,TMLP(P}) <8<
SPT(P,1100K) [J/(ke-K))]
60x10°<P<100x 10° [Pa]
SPT(P,TMLP(P}) <8<
SPT(P,700K) [1/(keK)]

0.1<P<5.185 [bai]
SPT(P,—53.15°C) <8<
SPT(P,826.85°C) [1/(keK)]
5.185<P <600 [baz]
SPT(P,TMLP(P)) <8<
SPT(P,826.85°C) [1/(keK)]
600<P<1000 [bar]
SPT(P,TMLP(P)) <8<
SPT(P,426.85°C) [1/(keK)]

68

TPE2(5,5)

R}

TPSEUD(D)

TPSEUP: Pseudo Boiling Point [K], [°C]
P#: Pressure [Pal, [bat]

7.3825%10% <P =30%x10° [Pa]
73.825<P <300 [bat]

70

TEV(D, V)

TPV#: Temperature [K], [°C]
Px#: Pressure [Pa), [bat]
V: 8pecific Volume [m® /kg]

10000=P<0.5185x10° [Pa]
VPT(P,220K )<V <
VPT(P,1100K) [m® /ke]
0.5185x10° <P<@0x10° [Pa)
VPT(P,TMLP(P))=V =
VPT{P,1100K) [m® /ke]
60108 <P<100x 10° [Pa]
VPT(P,TMLP(P))=V =
YVPT(P,700K) [m®/ ke

0.1<P=<5.185 [baz]
VPT(P,—53.15°C)<V<
VPT(P,826.85°C) [m® ke
5.185<P <600 [bar]
VPT(P,TMLP(P})<V<
VPT(P,826.85°C) [m® /kg)
600<P<1000 [bar]
VPT(P,TMLP(P})<V<
VPT(P,426.85°C) [m® /kg]

41

TROL(A")

TEPL#: Properties at Triple Point

Px: ‘A’=P" 0.5185x10° [Pal, 5.185 [bar]
Pressure

Tx: ‘A’='T" 216.58 [K], —56.57 [°C]

Temperaturs

one of ‘P* and ‘T

100

TSED (D)

40

TSP (P)

TS8P+ Saturation Temperature [K], [°C]
P#: Pressure [Pa], [bat]

05185x10° <P<7.3825x10° |Pa)
5.185<P <73.825 [bar]

T4

TSPD(P)

o

TEPDD(P)

42

UPD(P)

UPD: Specific Internal Energy of Saturated
Liquid [1/kg]
P#: Pressure [Pal, [bat]

0.5185x10° <P<7.3825x10° |Pa)
5.185<P<73.825 [bar]

43

UPDD(D)

UPDD: Specific Internal Energy of Saturated
Vapor [J/kg]
Px: Pressure [Pa), [bat]

05185x10° <P<7.3825x10° |Pa)
5.185<P <73.825 [bar]

24
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79 | UPS(P.3) UPE: Specific Internal Energy [J/kg] 10000<P=<0.5185x10° [Pa]
P#: Pressure [Pal, [bar] SPT(P,220K)=3<
3: Bpecific Entropy [J/(kg-K)] SPT(P,1100K) [1/(ke-K)]
0.5185x10° <P <60x 10° [Pa)
SPT(P, TMLP(P)) <8<
SPT(P,1100K) [1/ (ke-K)]
60%10° <P <100%10° [Pa)
SPT(P,TMLP (P}) <3<
SPT(P,700K) [1/(keK)]
0.1<P<5.185 [bat]
SPT(P,—53.15°C) <8<
SPT(P,826.85°C) [I1/{ke-K]]
5.185<P<600 [baz]
SPT(P,TMLP (P})=5<
SPT(P,826.85°C) [J/(kgK)]
600<P <1000 [bat]
SPT(P, TMLP (P} <3<
SPT(P,426.85°C) [1/{ke-K]]
44 | UPT(P,T) UPT: Specific Internal Energy [J/ke] 10000<P=<0.5185x10° [Pa]
Px: Pressure [Pa], [baz] 220<T <1100 [K]
Tx: Temperaturs [K], [*C] 0.5185% 10% <P <60 10% [Pa)
TMLP{P)=T<1100 [K]
60 x10% <P <100x10° [Pal
TMLP(P)=T=700 [K]
0.1<P<5.185 [bar]
—53.15<T<826.85 [°C]
5.185<P<600 [baz]
TMLP({P)=T=826.85 [°C]
A00<F <1000 [bat]
TMLP(P)<T <426.85 [°C]
45 | UPX(P.X) UPX: 8pecific Internal Energy of Mixture |J/kg] 0.5185x 10° <P <7.3825x10° [Pa]
Px: Pressure [Pa], [bar] 5.185<P<75.825 [bar]
X: Dryness Fraction [-] 0=X<1.0 [
46 | UTD(T) UTD: Specific Internal Energy of Saturated 216.58<T<304.31 [K]
Liquid [J/kg] —56.57T<T<31.08 [°C]
Tx: Temperaturs [K], [°C]
47 | UTDD(T) UTDD: Specific Internal Enerpy of Saturated 216.58<T=304.31 [K]
Vapor [J/kg] —568.57<T<31.068 [°C]
Tx: Temperature [K], [*C]
48 | UTX(T X) UTX: Bpecific Internal Energy of Mixture [J/kg] 216.58<T=504.21 [K]
Tx: Temperaturs [K], [°C] —56.57<T<31.06 [°C]
X: Dryness Fraction [-] 0=X<1.0 [
49 | VPD(P) VPD: Specific Volume of Saturated Liquid [m®/kg] | 0.5185x10° <P=7.3825x10° [Pa]
P Pressure [Pal, [bar] 5.185<P=73.825 [bar]
50 [ YPDD(P) VPDD: Specific Volume of Saturated Vapor [m®/ke] | 0.5185x10° <P <7.3825x10° [Pa]

Px: Pressure [Pa], [bar]

5.185<P<73.825 [bar]
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Mo,

Name of
Function

Function and Argument(s)

Range of Argument(s)

&0

VST,

VPS: Specific Volume [m” /kg]
Pk Pressure [Pal, [bat]
3: Bpecific Entropy [J/{ke-K)]

10000<P<0.5185x10° [Pa]
SPT(P,220K) <8<
SPT(P,1100K) [1/{ke-K)]
0.5185x10° <P<60x10° [Pal
SPT(P,TMLP(P))<8<
SPT(P,1100K) [1/(ke- K]
60 x10° <P <100x10° [Pa]
SPT(P,TMLP(P))<8<
SPT(P,700K) [1/(ke-K)]

0.1<P<5.185 [bar]
SPT(P,—53.15°C)<8<
SPT(P,226.85°C) [1/(ke-K)]
5.185< P <600 [bat]
SPT(P,TMLP(P)}<8<
SPT(P,826.85°C) [1/(ke-K)]
600<P <1000 [baz]
SPT(P,TMLP(P)j<8<
SPT(P,426.85°C) [1/(ke-K)]

51

VPT(P,T)

VPT: Specific Volume [m” /lg]
P Pressure [Pal, [bar]
T#: Temperaturs [K], [°C]

10000=P=0.5185x10° [Pa]
220<T<1100 [K]
0.5185x 10° <P <60x10°% [Fa)
TMLP(P)<T=<1100 [K]

60 x10% <P=<100x10° [Pa)
TMLP(P)<T<r00 [K]

0.1<P<5.185 [bar]
—53.15<T<826.85 [°C]
5.185<P <500 [bar]
TMLP(P)<T<826.85 [°C]
600<P <1000 [baz]
TMLP(P)<T<426.85 [°C]

52

VPX(D,X)

VPX: bpecific Volume of Mixture [m” /kg]
Px: Pressure [Pal, [bat]
X: Dryness Fraction [

05185% 10° <P <7 3825 x10° [Pa)
5.185<P<73.825 [bar]
0<X<1.0 [

a3

VTD(T)

VTD: Specific Volums of Saturated Liquid [m®/ke]
Tx; Temperaturs [K], [°C]

216.56<T <304.21 [K]
—56.57<T<31.06 [°C]

54

VTDD(T)

VTIDD: Specific Volums of Saturatsd Vapor [m” kg
T Temperaturs [K], [°C]

716.56< T <304.21 [K]
—56.57<T<31.06 [°C]

55

VTX(T,X)

VTX: Specific Volume of Mixture [m” /kg]
T#: Temperature [K], [°C]
X: Dryness Fraction [-]

716.58<1<304.21 [K]
—56.57<T<31.06 [°C]
0<X<1.0 [

8E

WPD(P)

g8k

WEDD(P)

83

WPT(P,T)

WPT: Velocity of Sound [m/s]
Px: Pressure [Pal, [bat]
T#: Temperature [K], [°C]

10000<P<0.5185x10° [Pa]
220<T<1100 [K]
0.5185x10° <P<60x10° [Pal
TMLP({P)<T<1100 [K]

60 x10% <P <100x10° [Pa]
TMLP{P}<T <700 [K]

0.1<P<5.185 [bar]
—53.15<T<876.85 [°C]
5.185<P<600 [bar]
TMLP(P)<T<826.85 [°C]
600<P <1000 [bar]
TMLP(P)<T<426.85 [°C]

3G

WTD(T)

8H

WTDD(T)
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No. | Name of Function and Argument(s) Range of Argument(s)
Function

56 | XPH(P,H) XPH: Dryness Fraction [-] 0.5185x10° <P <7.3825x 10% [Pa]

P#: Pressure [Pa], [bar] 5.185 <P« 73.825 [bai]

H: Specific Enthalpy of Mixture [J/kg] HPD(P)<H=HPDD(P) [1/kg]
57 | XP3(E3) XP8: Dryness Fraction [ 0.5185x10° <P <7.3825x 10% [Pa]

P#: Pressure [Pa), [bar] 5.185 <P« 73.825 [bai]

3: Specific Entropy of Mixture [J/{keg-K)| SPD(P)<3<3PDD(P) [J/(kgK)]
58 | XPUR, ) XPU: Dryness Fraction [-] 0.5185x10° <P <7.3825% 10° [Pa)

P#: Pressure [Pa], [bar] 5.185 <P <73.825 [bai]

U Specific Internal Energy of Mixture [J/kg] UPD{P)<U<UPDD(P) [J/kg]
59 | XPV(R,V) XPV: Dryness Fraction [-] 0.5185x10° <P <7.3825x 10° [Pa)

P#: Pressure [Pa], [ber] 5.185 <P« 73.825 [bai]

V. Specific Volume of Mixture [m® /ke] YVPD{P) <V <YPDD(P) [m® kgl
60 | XTH({T,H) XTH: Dryness Fraction [-] 216.58<T <304.21 [K]

T#: Temperature [K], [°C] —56.57<T <31.06 [°C]

H: Specific Enthalpy of Misturs [J/kg] HTD(T) <H<HTDD(T) [J/kg]
61 | XTE(T,S) XT8: Dryness Fraction [-] 216.58<T «304.21 [K]

T Temperaturs [K], [°C] —568.57<T <31.06 [°C]

3: Bpecific Entropy of Mixture [J/{kg-K)| STD(T)<8<3TDD{T) [J1/{ke-K)]
62 | XTU{T,U) XTU: Dryness Fraction [-] 216.58<T «304.21 [K]

T+ Temperaturs [K], [°C] —56.57<T <31.06 [°C]

U Specific Internal Energy of Mixture [I/kg] UTD(T) <U<UTDD(T) []/kg]
83 [ XTV(T.V) XTV: Dryness Fraction [-] 216.58<T <304.21 [K]

T+ Temperaturs [K], [°C]
V. Specific Volume of Mixture [m® /ke]

—56.57<T <31.06 [°C]
VTD(T) <V<VTDD(T) [m® /ke]

27




R134a

(4) R134a
No. | Name of Function and Argument(s) Rangs of Argument(s)
Function
T ATPPI(ET)
94 | AITPT(RT) AJTPT: Joule- Thomson Coefficient [K/Pa] 0<P=15x10° [Pg]
P#: Pressure [Pa], [bar] 240<T <480 [K]
T+ Temperature [K], [°C]
0<P <150 [bar]
—33.15<T <206.85 [°C]
A | AEKPD(P)
3B | AKPDD(F)
82 | AKPT(P,T) AKPT: Isentropic Exponent [ 0<P=<15x10° [Pq]
Px: Pressure [Pa), [bar] 240=T <480 [K]
T#: Temperature [K], [°C]
0<P =150 [bar]
—33.15<T <206.85 [°C]
50 [ ARTD(T)
8D | AKTDD(T)
2 | ALAPP(P) ALAPP: Laplace Coefficient [m)] 0.07x 10°=P<4.064 x10° [Pa]
P#: Pressure [Pal, [bar] 0.7=P=<40.64 [baz]
3 | ALAPT(T) ALAPT: Laplace Cosfficient [m] 240<T<374.3 [K]
T+ Temperature [K], [°C] —53.15<T=101.15 [°C]
4 | ALHP({F) ALHP: Latent Heat of Vaporization [J/kg] 0.07x 10°=P<4.064 x10% [Pa)
P#: Pressure [Pal, [bar] 0.7<P <40.64 [bai]
5 | ALHT{T) ATLHT: Latent Heat of Vaporization [J/kg] 240<T<374.3 [K]
T+ Temperature [K], [°C] —33.152T=101.15 [°C]
6 | ALMPD(P) AIMPD: Thermal Conductivity of Saturated 0.07x108<P<3.04x 10% [Pa]
Liquid [W/{m-K)] 0.7=P=30.4 [bar]
Ps: Pressure [Pal, [bar]
7| ALMPDD(P) | ALMPDD: Thermal Conductivity of Saturated | 0.07x10°<P<3.04x10° [Pa]
Vapor [W/({m-K)| 0.7<P =304 [bar]
T# Temperaturs [K], [°C]
& | ALMPT(P, T} | ALMPT: Thermal Conductivity [W/{m-K}| 0.07x 10" <P<Z0x10" [Pa|
P#: Pressure [Pa], [bar] 240<T=360 [K]
T#: Temperature [K], [°C]
0.7<P<200 [bat]
—33.15<T <8685 [°C]
g | ALMTD{T) ATLMTD: Thermal Conductivity of Saturated 240<T<360 [K]
Liquid [W/{m-K)] ~33.15<T <86.85 [°C]
T Temperaturs [K], [°C]
10 | ALMTDD{T) | ALMTDD: Thermal Conductivity of Saturated | 240<T <360 [K]
Vapor [W/(m-K)]| —33.15<T <86.85 [°C]
T+ Temperature [K], [°C]
11 [ AMUPD(P) AMUPD: Coefficlent of Viscosity of Saturated [ 0.117x10°=P=2.061x10° [Pa]
Liquid [Fa-g] 1.17=P=20.61 [bai]
Px: Pressure [Pal, [bar]
T7 | AMUPDD(P)
13 | AMUPT({P, T} | AMUPT: Coefficient of Viscosity [Pa-g 208.15<T<370.208 [K]
Px: Pressure [Pa), [bar] 0.0Tx10°<P<PST(T) [Pa)
T#: Temperature [K], [°C] 570.208<T €423.15 [K]
0.07x10° <P=(0.446x
(T—273.15)[K] —5.8577) % 10° [Pa)
25<T <07.058 [°C]
0.7<P<PST(T) [bat]
87.058<T<150 [°C]
0.7<P<0.446 x T[* C]—5.8577 [baz]
14 | AMUTD(T) AMUTD: Coefficient of Viscosity of Saturated | 250<T=<342 [K]
Liquid [Pa-g] —23.15<T <68.85 [°C]
T+ Temperature [K], [°C]
T5 | AMUTDD(T)
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MNo. | Name of Function and Argument(s) Rangs of Argument(s)
Function
92 | BEPT(R,T) | BPPT: Volumstric Cosfficient of Bxpansion [1/K] | 0<P<15x10° [Pa]
P#: Pressure [Pal, [bat] 240<T<430 [K]
T#: Temperature [K], [°C]
0<P <150 [bar]
—33.15<T <206.85 [°C]
90 | BEPT(P,T) B3PT: Isentropic Compressibility [1/Pa] 0<P=15x10° [Pal
P#: Pressure [Pa], [bar] 240<T =430 [K]
T+ Temperature [K], [°C]
0<P <150 [bar]
—33,15<T <206.85 [°C]
91 | BTPT(P,T} BTPT: Isothermal Compressibility [1/Pa] 0<P<15x10° [Pa]
Pi#: Pressure [Pa], [bar] 240<T<480 [K]
T#: Temperature [K], [°C]
0<P =150 [bar]
~33.15<T<206.85 [*C]
93 | BVPT(R,T) BVPT: Pressurs Coefficient [1/K] 0<P=<15x10" [Pal
P#: Pressure [Pal, [bat] 240<T <480 [K]
T#: Temperaturs [K], [°C]
0<P <150 [bar]
33, 15<T<206.85 [°C]
16 | CPPD(P) CPPD: Isobaric Specific Heat of Saturated 0.07x10° <P<4.0404x10° [Pal
Liquid [J/({kg-K)] 0.7<P<40.404 [bar]
P+: Pressure [Pa], [bar]
17 | CPPDD(P) CPPDD: Isobaric Specific Heat of Saturated 0.07x10% <P<4.0404x10° [Pa]
Vapor [1/{ke-K)] 0.7=P«<40.404 [bar]
P#: Pressure [Pal, [bat]
18 | CPPT(P,T) CPPT: Izobaric Specific Heat [J/ (kg K} 0<P=15x10% [Pa|
P#: Pressure [Pal, [bat] 240<T <480 [K]
T+ Temperature [K], [°C]
0<P <150 [bar]
—33,15<T<206.85 [°C]
10 | CPTD({T) CPTD: Iaobaric Specific Haat of Saturated 240<T <374 [K]
Liquid [1/(keK)] ~33.15<T<100.85 [°C]
T#: Temperaturs [K], [°C]
20 | CPTDD(T) CPTDD: Izobaric Specific Heat of Saturated 240<T<«374 [K]
Vapor [1/{keg-K]] —33.15<T<100.85 [°C]
T+ Temperature [K], [°C]
21 | CRP('A%) CERP: Critical Constants one of 'H?, ‘P?, “&*, ‘T* and "V’
H: ‘A’="H’ 0.30101x10° [I/ke] Specific Enthalpy
Px: ‘4’='P* 4.064x10° [Pa), 40.64 [bar] Pressure
8 A= 1.5650x10° [J/(Lke-K)] Specific Entropy
T4 ‘A’="T": 374.30 [K], 101.15 [°C] Temperature
VA=V 1,9685 x107% [m®/kg] Specific Volume
A | CVPD(P)
76 | CVPDD(P) CWPDD: Isochoric Specific Heat of Saturated 0.07x10° <P<4.064x10° [Pal
Vapor [J/{kg-K)] 0.7<P=<40.64 [bar]
P#: Pressure [Pal, [bat]
77 | CVPT(P,T) | CVPT: Isochoric Specific Heat [J/{ke-K}] 0<P=15x10% [Pal
P#: Pressure [Pal, [bat] 240<T <480 [K]
T#: Temperature [K], [°C]
0<P <150 [bar]
—33.15<T <206.85 [°C]
7B | CVTD(T)
78 | CVTDD{T) CWTDD: Isochoric Specific Heat of Saturated 240<T=3743 [K]
Vapor [J/{kg-K)] —33.15<T=<101.15 [°C]
T+ Temperature [K], [°C]
24 | EPSPD(P)
2B | EPSPDD(P)
32 | EPSPT(P,T)
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MNo. | Name of Function and Argument(s) Fange of Argument(s)
Function
3C | EPSTD(T)
2D | EPSTDD(T)
80 | FCAY FC: Fundamental Constants ons of T’ and ‘R’
M fA="M" 102.032 Relative Molecular Mass
R A’="R: 81.4802 [J/(keg-K)] Gas Constant
A | CAMPD(P)
98 [ GAMPDD(P) | GAMPDD: Ratio of Specific Heats of Saturated 0.07x10°<P<4.064x10° [Pa]
Vapor [-] 0.7<P<40.64 [bar]
P+ Pressure [Pa], [bar]
95 | GAMPT(P,T) | GAMPT: Ratio of Specific Heats [-] 0<P=<15%10°% [Pal
P#: Pressure [Pa], [bar] 240<T <480 [K]
T+ Temperaturs [K], [°C]
0<P <150 [bar]
—33,15<T <206.85 [°C]
OB | GAMTD(T)
o7 [ GAMTDD(T) | GAMTDD: Ratio of Specific Heats of Saturated 240<T <3574 [K]
Vapor [I/ke] —33.15<T <100.85 [°C]
T Temperature [K], [°C]
23 | HPD(P) HPD: 8pecific Enthalpy of Saturated Liquid [J/kg] 0.07x10°<P<4.064x10° [Pa]
P#: Pressure [Pa], [bar] 0.7<P<40.64 [bar]
24 | HPDD(P) HPDD: Spscific Enthalpy of Saturated Vapor [J/kg] | 0.07x10°<P<4.064x10° [Fa]
P#: Pressure [Pa], [bar] 0.7<P<40.64 [bar]
71 | HPE(R,3) HPS: Specific Enthalpy [J/kg] 0.07x10°<P<0.072979x10° [Pa]
P+ Pressure [Pa], [bar] SPD(P)<8<SPT(P,480K)
3: Specific Entropy [J/ (ke K)) [T/ (kg K))
0.072070x 10° <P<15x10° [Pa]
SPT(P,240K)<S <
SPT(P,480K) [I/(ke-K)]
0.7<P<0.72979 [bat]
SPD(P)<S<
SPT(F,206.85°C) [1/({keK)]
0.72079<P<150 [bat]
SPT(P,—353.15°C) <8<
SPT(P,206.85°C) [1/(kgK)]
25 | HPT(E,T) HPT: Specific Enthalpy [J/kg] 0.07x10°<P<15x10° [Pa]
P#: Pressurs [Pa], [bar] 240<T <480 [K]
T Temperature [K], [°C]
0.7<P <150 [ba1]
—33.15<T <206.85 [°C]
26 | HPX(P,X) HPX: Specific Enthalpy of Mixture [J/kg] 0.07x 108 <P<4.064x10° [Pal
P#: Pressure [Pa], [bar] 0.7<P<40.64 [bar]
X: Dryness Fraction [-] 0<X<1.0 [
27 | HTD(T) HTD: Specific Enthalpy of Saturated Liquid [J/ke] 240<T <3743 [K]
T Temperature [K], [°C] —33,15<T<101.15 [°C]
28 | HTDD(T) HTDD: Specific Enthalpy of Saturated Vapor [J/kg| | 240<T <3743 [K]
T Temperature [K], [°C] —33,15<T=101.15 [°C]
20 | HTX(T.X) HTX: Specific Enthalpy of Mixture [J kg 240<T<374.3 [K]
T Temperature [K], [°C] —33.15<T<101.15 [°C]
X: Dryness Fraction [-] 0<X<1.0 [
84 | IDENTF({*A") | IDENTF: CHARACTER TYPE FUNCTION one of 'C?, '8 and 'V’
for Package Identification (Length 20)
Cr PAP="C 'CHIP-CFS? Molecular Formula
3 A="8" "HFCL1534A(R134AY Name of Substance
VA=Y 10,17 Version Number
& | PLDT(T)
68 | PMLT(T)
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No. | Nams of Function and Argument(s) Rangs of Argument(s)
Funaction
85 [ PRPD(P) PRFD: Prandtl Number of Saturated Liquid [] | 0.117x10°<P=2.061 x10° [Pa]
P Pressure [Pal, [bar] 1.17<P<30.61 [bar]
86 | PRPDD(F)
gl | PRPT(P,T) PRPT: Prandt]l Number [-] 208.15<T <360 [K]
P Pressure [Pal, [bar] 0.07x10% <P<PST(T) [Pa]
T+ Temperature [K], [*C]
25<T <86.85 [°C]
0.7<P <PST(T) [bat]
&7 | PRTD(T) PRTD: Prandtl Number of Saturated Liguid [-] | 250<T <3432 [K]
T Temperature [K], [*C] —23.15<T<68.85 [°C]
88 | PRTDD(T)
59 [ PSBI(T)
30 | PRT(T) PET#: Saturation Pressure [Pal, [bar] 240<T<3743 [K]
T+ Temperature [K], [*C] —33.15<T<101.15 [°C]
72 | PSTD(T)
75 | PSTDD{T)
31 | BIGP(P) SIGP: Surface Tension [N/m] 0.04376x10° <P =4.064x 10° [Pal
P Pressurs [Pal, [bat] 0.4376<P<40.64 |bar]
32 | SIGT(T) SIGT: Surfacs Tension [N/m] 230<T=5374.3 [K]
T+ Temperaturs [K], [*C] —43.15<T=101.15 [°C]
33 | SPD(F) SPD: Specific Entropy of Saturated Liquid 0.07x10° <P=4.064 x10° [Pa]
[1/ (ke K)] 0.7<P <40.64 [bat]
P Prassurs [Pal, [bar]
34 | SPDD(P) SPDD: Specific Entropy of Saturated Vapor 0.07x 10° <P<4.064%10° [Pal
[1/ (ke K)] 0.7<P <40.64 [bar]
P+ Pressurs [Pal, [bar]
35 | EPT(R,T) SPT: Specific Entropy [J/(kgK)] 0.07x10°<P=15x10% [Pa]
P+ Pressurs [Pal, [bar] 240<T=480 K]
T#: Temperaturs [K], [*C]
0.7<P <150 [bar]
—33.15<T <206.85 [°C]
36 | BPX{P.X) SPX: Specific Entropy of Mixturs [J/(kg-K}| 0.07x10° <P=4064x10° [Pa)
P Pressure [Pal, [bat] 0.7<P<40.64 [bar]
X: Dryness Fraction [-] 0=X<1.0 [
37 | 8STD(T) STD: Specific Entropy of Saturated Liguid 240<T=3743 [K]
[1/ (kg K)] ~33.15<T<101.15 [°C]
T Temperature [K], [*C]
38 | 8TDD{T) STDD: Specific Entropy of Saturated Vapor 240<T<3743 [K]
[1/(keK)] —33.15<T<101.15 [°C]
T4 Temperature [K], [°C]
39 | STX(T.X) STX Specific Entropy of Mixture [J/ (ke -K)] 240<T=3743 [K]
T4 Temperaturs [K], [7C] —33.15<T<101.15 [*C]
X Dryness Fraction [-] 0=X<1.0 [
67 | TLDP(P)
69 | TMLP(P)
64 | TPH(P,H) TPH#: Temperaturs [K], [°C] 0.07x 10%<P=0.072979x 10% [Pa]
P Prassurs [Pal, [bar] HPD(P)<H<HPT(P 480K) [J/kg]
H: 3pecific Enthalpy [J/kg] 0.072870x10° <P<15x10° [Pal
HPT(P,240K ) <H<
HPT(P,480K} [J/kg]
0.7<P<0.72979 [bar]
HPD(P)=H=HPT(P,206.85°C) [J/kg]
0.7207T9<P <150 [bar]
HPT({P,—33.15°C)<H<
HPT (P,206 85°C) [1/kg]
6H | TPH2(P.H)
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No. | Name of Function and Argument(s) Fange of Argument(s)
Function
65 | TP3(E,3) TPS%: Temperature [K], [°C] 0.07x10° <P<0.072979x10° [Pa]
Ps: Pressure [Fal, [bar] SPD(P) <8 <8P T(F,480K)
3: Bpecific Entropy [J/{ke-K)] [J/(ke-K)]
0.072070x10° <P <15%10° [Pa]
SPT(P,240K) <8<
SPT(P4R0K) [1/ (ke K)]
0.7<P<0.72978 [bat]
SPD(P)<S<
SPT(P,206.85°C) [J/(ke-K)]
0.72079<P <150 [baz]
SPT(P,—38.15°C) <5<
SPT(P,206.85°C) [J/(ke-K)]
63 | TP32(P,S)
98 | TPSEUP(P) | TP3EUP: Pseudo Boiling Point [K], [°C] 4.064% 10°=<P<15%x10° [Pa]
P#: Pressure [Pal, [bar] 40,64<P<150 [bar]
0 [ TPV(EV) TPV#: Temperature [K], [°C] 0.07x10F<P=0.072879x10° [Pa]
Px: Pressure [Pa), [bar] VPD(P)<V<VPT(P,480K) [m®/kg]
V. Bpecific Volume [m®/kg] 0.072879x10° <P=<15x10° [Pal
VPT(P,240K) <V <
VPT(P,480K) [m®/kg]
0.7<P<0.72079 [bat]
VPD(Py <V
VPT(P,206.85°C) [m®/kg
0.72078<P <150 [bar]
VPT(P,—33.15°C)<V<
VPT(P,206.85° C) [m® /ke]
1 | TEOL(A)
T00 | TSBD(P)
40 | TSF(F) TE8FP# Baturation Temperaturs [K|, [°C] 0.07x10° <P=4.064x10" [Pa|
Px: Pressure [Pal, [bar] 0.7=P=40.64 [bar]
74 | TSPD(D)
75 | TSPDD(D)
42 | UPD({P) UFPD: Specific Internal Energy of Saturated 0.07x10° <P=<4.064x10" [Pa|
Liquid [J/kg] 0.7<P=40.64 [bar]
Px: Pressure [Pa)], [bar]
43 | UPDD(P) UPDD: Specific Internal Energy of Saturated | 0.07x10° <P=<4.064x10% [Pal
Vapor [J/kg] 0.7=P<40.64 [baz]
Ps: Pressure [Fal, [bar]
79 | UPS(E,S) UPS: Specific Internal Energy [J/kg] 0.07x10°<P<0.072979x10° [Pa]
P#: Pressure [Pal, [bar] SPD(P)<8<B8PT(P,480K)
3: Bpecific Entropy [J/{ke-K)] [J/(ke-K)]
0.072070x10° <P<15% 10 [Pa]
SPT(P,240K) <8<
SPT(P 430K} [1/ (ke K)]
0.7<P<0.72078 [bat]
SPD(P)<8<
SPT(P,206.85°C) [J/(ke-K)]
0.72078<P <150 [bar]
SPT(P,—38.15°C) <8<
SPT(P,206.85°C) [J/(ke-K)]
44 | UPT(P,T) UPT: Specific Internal Energy [1/kg] 0.07x10° =P<15x10° [Pa]

Px: Pressure [Pal, [bar]
T4: Temperaturs [K], [°C]

240<T <480 [K]

0.7<P<150 [bar]
—33.15<T<206.85 [°C]
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45 | UPX(P.X) UPX: fpecific Internal Energy of Mixture [J/kg] 0.07x10°<P=4064x10° [Pa]
P#: Pressure [Pal, [baz] 0.7<P<40.64 [bar]
X: Dryness Fraction [-] 0<X<1.0 [
46 | UTD(T) UTD: Specific Internal Energy of Saturated 240<T<374.3 [K]
Liquid [J/kg] —33.15<T<101.15 [°C]
Tx: Temperature [K], [°C]
47 | UTDD(T) TUTDD: Specific Internal Energy of Saturatad 240<T<374.3 [K]
Vapor [1/kg] —33.15<T<101.15 [°C]
Tx Temperature [K], [°C]
48 | UTX(T,X) UTX: Specific Internal Energy of Mixture [I/kg| 240<T=374.3 [K]
Tx: Temperature [K], [°C] —33.15<T<101.15 [°C]
X Dryness Fraction [] 0=X=1.0 []
48 | VPD(P) VPD: Specific Yolume of Saturated Liquid [m” /kg] 0.07x10°<P<4.064x10° [Pa]
P#; Pressure [Pal, [baz] 0.7<P=<40.64 [bar]
50 | VPDD(P) VPDD: Specific Volume of Saturated Vapor [m® /kg] | 0.07x10° <P<4064x10° [Pa)
P#: Pressure [Pa], [bar] 0.7<P<40.64 [bar]
80 | VP3(P.5) VP8 Specific Volume [m” kg 0.07x10°<P<0.072879x10° [Pa]
P#: Pressure [Pa], [bar] SPD(P)<8<8PT(P,480K)
3: Specific Entropy [J/(ke-K)] [1/(kgK)]
0.072879x10° <P<15%10° [Pa]
SPT(P,240K) <8<
SPT(P480K) [1/ (keK)]
0.7<P<0.72970 [bar]
SPD(P)<8<
SPT(P,206.85°C) [J/{ke-K)]
0.72878<P <150 [baz]
SPT(P,—55.15°C) <8<
SPT(P,206.85°C) [1/{ke-K)]
51 | VPT(RT) VPT: Specific Volume [m® ke 0.07x10° <P<15x10°% [Fa]
P#: Pressure [Pa], [bar] 240<T <480 [K]
T#: Temperature [K], [°C]
0.7<P<150 [bat]
—33.15<T <200.85 [°C]
52 | VPX(P.X) VPX: Specific Volume of Mixture [m*/ke| 0.07x10°<P=4.064x10° [Pa]
P#: Pressure [Pa], [bar] 0.7<P<40.64 [bar]
X: Dryness Fraction [-] 0<X<1.0 [
53 | VID(T) VT Specific Yolume of Saturated Liquid [m” /kg] 240<T <3743 [K]
T4 Temperature [K], [°C] —33.15<T<101.15 [°C]
54 | VTDD(T) VTDD: 8pecific Yolume of Saturated Vapor [m® /ke] | 240=T=374.3 [K]
T+: Temperature [K], [°C] —33.15<T«101.15 [°C]
55 | VIX(T,X) VTX: Specific Yolume of Mixture [m* kg 240<T=5374.3 [K]
T4 Temperature [K], [°C] —33.15<T<101.15 [°C]
X: Dryness Fraction [-] 0<X<1.0 [
8E | WPD(P)
8F | WPDD(P)
83 | WPT(P,T) WPT: Velocity of Sound [m/gf 0<P<15x10° [Pa]
P#: Pressure [Pa], [bar] 240<T <480 [K]
T#: Temperature [K], [°C]
0=P <150 [bar]
—33.15<T 206.85 [°C]
8G | WID(T)
8H | WTIDD(T)
56 | XPH(P,H) XPH: Dryness Fraction [-] 0.07x10° <P=4.064x10° [Pa]
P#: Pressure [Pa], [bar] 0.7<P<40.64 [bar]
H: 3pecific Enthalpy of Mixture [J/kg] HPD(P)<H<HPDD(P) [J/kg]
57 | XPE(EE) XP8: Dryness Fraction [-] 0.07x10°=P=4064x10° [Pa)

P#: Pressure [Pa], [bar]
3: Specific Entropy of Mistture [J/(kg-K}]

0.7<P<40.64 [bar]
SPD(P)<8<SPDD(P) [1/(ke-K)]
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58 | XPU(R,U} XPU: Dryness Fraction [ 0.07x10°<P<4.064x10° [Pa]

Px: Pressurs [Pa], [bat] 0.7<P<40.64 [bat]

U: Bpecific Internal Energy of Mixturs [J/keg] UPD(P)<U<UPDD(P) [J/kg]
50 | XPV(RY) XPV: Dryness Fraction [-] 0.07x10° <P <4064 x10° [Fa

P#: Pressure [Pa], [bar] 0.7<P<40.64 [bar]

V: Specific Volume of Mixture [m® /kg] VPD(PY)<V<VPDD(P) [m® ko]
60 | XTH(T,H) XTH: Dryness Fraction [ 240<T <3743 [K]

T# Temperature [K], [°C] —33.15=<T=101.15 [°C]

H: 8pecific Enthalpy of Mixture [J/kg] HTD{T)<H<HTDD(T) [1/kg]
61 | XTE(T,.8) XT8: Dryness Fraction [-] 240<T <3743 [K]

Tx: Temperature [K], [°C] —33.15=T<101.15 [°C]

3: Bpecific Entropy of Mixture [J/{keg-K}] STD(T)=8=8TDD({T) [1/{ke-K)]
gz | XTU(T,U) KTU: Dryness Fraction [ 240<T <3743 [K]

T#: Temperaturs [K], [°C] —33.15<T=<101.15 [°C]

U: 8pecific Internal Energy of Mixturs [J/kg] UTD(T)<U<UTDD(T) [J/kg]
63 | XTV(T,V) XTV: Dryness Fraction [-] 240<T <3745 [K]

Tx: Temperature [K], [°C]
V: Specific Volume of Mixture [m® /ke]

—83.15<T<101.15 [°C)
VTD(T)<V<VTDD(T) [m® /ke]
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