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FLUIDS IN THE REFPROP DATABAS E

Short Name File Name
h O
Acetone = 3 i acetone.fld
ammonia » fi = A= (R717) ammonia.fld
argon w0 fj argon.fid
Benzene zfi ¢fi benzene.fid
butane K = fi (R600) butane.fld
butene Kwfi 1butene.fld
carbon dioxide (R744) co2 fld
carbon monoxide co.fid
carbonyl sulfide cos.fld
cis-butene o @K ¥ fi c2butene fid
cyclohexane o w. Z«Ofi cyclohex.fld
cyclopropane ° w. K. RfFi cyclopro.fid
D4 Owd@HKi o w. wI ' oL «Ofi D4.fid
D5 ¢cOMil o o Afi e, «Ofi D5.fld
D6 DT OHT o e Zaene., «Ofi D6.fld
decane ¢ o fi decanefid
Deuterium d2 fid
Dimethylether OO0 Hi -4D wi dme.fid
dodecane > & ofi cl2fd
ethane <« fi ethane.fid
ethanol <4t D ethanol.fld
ethylene <" fi ethylene.fld
fluorine he fluorine.fld
heavy water d2o.fid
Helium Z ' ok helium.fid
heptane ZKk afi heptane.fid
Hexane Z « Oofi hexane.fld
hydrogen (normal) hydrogen.fld
hydrogen sulfide h2s.fld
isobutane == K 2 fi (R600a) isobutan.fid
Isobutene s K @ fi ibutene.fld
Isohexane w3 Z ¢ Ofi ihexane.fld
Isopentane w3 (fi i ipentane.fld
Krypton <l KA krypton.fid
md2m secoui vyt o, «Ofi md2m.fid
md3m JecoHi Afi Ao, «Ofi md3m.fid
mad4m v.' econi pfiecfizen-. «afi mdimid
Mdm owa@ki J 1 o, «nOfi mdm.fld
Methane o o fi methane.fld
Methanol ot Di methanol.fld
methy! linoleate Ty o0 owi mlinolea.fid
methyl linolenate OCeclec) ! ofi i mlinolen.fld
methyl oleate 07 wudi ©HI moleate.fld
methyl palmitate Ri Fufi o#i mpalmita.fld



methyl stearate ® v i owi mstearat.fld
Methylcyclohexane OHi o e, Z«nOfi clcc6.fld
MM Zepoo#i ©o. «Ofi mm.fld
Neon £ ofi neon.fld
neopentane £ o Afi afi neopentn.fid
Nitrogen nitrogen.fld
nitrogen triflouride he nf3.fld
nitrous oxide , n2o.fld
nonane boafi nonane.fld
Octane 0w Afi octane fid
Orthohydrogen oi | orthohyd.fld
oxygen oxygen.fld
Parahydrogen R parahyd.fid
pentane afi affi pentane.fld
Perfluorobutane RO hi o. Kafi c4f10.fid
perfluoropentane Rohi o. Qfi afi c5f12.fid
propane k. Rfi (R290) propane.fld
Propylcyclohexane k.o Hi o «. Z«Ofi c3cc6.fld
Propylene k. H fi (R1270) propylene.fid
propyne k. Hfi propyne.fid
sulfur dioxide so2.fid
sulfur hexafluoride h e sf6.fld
Toluene ST «fi toluene fid
trans-butene Kefi t2butene.fid
Trifluoroiodomethane i R hio. oafi cf3i.fid
water (R718) water.fld
Xenon « 3 Ai xenon.fid
R11 r11.fd

R12 r12.fld

R13 r13.fld

R14 ri4.fid

R21 r21.fld

R22 r22.fld

R23 r23.fld

R32 r32.fld

R41 r41.fld

R113 r113.fid

R114 r114.fid

R115 r115.fid

R116 r116.fid

R123 r123.fid

R1234yf r1234yf.fid

R1234ze r1234ze fid

R124 r124.fid

R125 r125.fid

R134a r134a.fid

R141b r141b.fid

R142b r142b.fid



R143a r143a.fld

R152a r152a.fld
R161 r161.fid
R218 r218.fld
R227ea r227ea.fld
R236ea r236ea.fld
R236fa r236fa.fld
R245ca r245ca.fld
R245fa r245fa.fld
R365mfc r365mfc.fid
RC318 rc318.fld

PREDEFINED MIXTURES IN THE REFPROP DATABASE

ASHRAE Designation Components

R401A R22/R152a/R124
R401B R22/R152a/R124
R401C R22/R152a/R124
R402A R125/Propane/R22
R402B R125/Propane/R22
R403A Propane/R22/R218
R403B Propane/R22/R218
R404A R125/R134a/R143a
R405A R22/R152a/R142b/RC318
R406A R22/Isobutane/R142b
R407A R32/R125/R134a
R407B R32/R125/R134a
R407C R32/R125/R134a
R407D R32/R125/R134a
R407E R32/R125/R134a
R408A R125/R143a/R22
R409A R22/R124/R142b
R409B R22/R124/R142b
R410A R32/R125

R410B R32/R125

R411A Propylene/R22/R152a
R411B Propylene/R22/R152a
R412A R22/R218/R142b
R413A R218/R134a/Isobutane
R4A14A R22/R124/Isobutane/R142b
R414B R22/R124/Isobutane/R142b
R415A R22/R152a

R415B R22/R152a

R416A R134a/R124/Butane
R417A R125/R134a/Butane
R418A Propane/R22/R152a
R419A R125/R134a/DME



R420A R134a/R142b

R421A R125/R134a

R421B R125/R134a

R422A R125/R134a/Isobutane

R422B R125/R134a/Isobutane

R422C R125/R134a/Isobutane

R422D R125/R134a/Isobutane

R423A R134a/R227ea

R424A R125/R134a/lsobutane/Butane/ Isopentane

R425A R32/R134a/R227ea

R426A R125/R134a/Butane/lsopentane

R427A R32/R125/R143a/R134a

R428A R125/R143a/Propane/lsobutane

R429A Dimethyl ether/R152a/Isobutane

R430A R152a/lsobutane

R431A Propane/R152a

R432A Propylene/Dimethyl ether

R443A Propylene/Propane

R434A R125/R143a/R134a/Isobutane

R435A Dimethyl ether/R152a

R436A Propane/Isobutane

R436B Propane/Isobutane

R437A R125/R134a/Butane/Pentane

R438A R32/R125/R134a/Butane/lsopentane

R500 R12/R152a

R501 R22/R12

R502 R22/R115

R503 R23/R13

R504 R32/R115

R507A R125/R143a

R508A R23/R116

R508B R23/R116

R509A R22/R218

Natural Gas Mixtures and Air

ASHRAE Designation Components

Air(R729) N2/Ar/O2

Amarillo Gas methane/nitrogen/CO2/ethane/propanefisobutane/butane/isopenta
ne/pentane/hexane

Ekofisk Gas methane/nitrogen/CO2/ethane/propanefisobutane/butane/isopenta
ne/pentane

Gulf Coas tGas methane/nitrogen/CO2/ethane/propanefisobutane/butanefisopenta
ne/pentane/hexane

High CO2 and Nitrogen methane/nitrogen/CO2/ethane/propanefisobutane/butane

Gas

High Nitrogen Gas

methane/nitrogen/CO2/ethane/propane/isobutane/butane
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(5) Wave Researcher

(6) Refprop
NRefprop — ™ r=™=— |, 0 shypve ' wak' o —
(Refpropwith instrucutions and helpXLS) -~ tq=™qA° L 12|/ — Lo <340
n Refprop  — - A L-—o
LA e - e L g
Z 8 —
REFPROPSETUP( aCO246519
% —
REFPROPSETUP( (R404AMIX GAMKS 9 BB — JeMxL 1= A
n | or o —™4d %%
Refprop #  # %
acetone.fid | hexane.fid orthohyd.fld | r114.fid air R415B R500
ammoniafld | hydrogenfld | oxygen.fid | r115.fid R401A R416A R501
argon.fid h2s.fld parahyd.fid | r116.fid R401B R418A R502
benzenefld | isobutan.fid | parahyd.fid | r123.fid R401C R419A R503
butane fid ibutene.fid pentane.fld | r1234yffld | R402A R420A R504
lbutene.fid | ihexane.fld c4f10.1d r1234zefid | R402B R421A R507A
co2.fid ipentane.fid | c5f12.fid r124.fid R403A R421B R508A
co.fid krypton.fid propanefld | r125.fid R403B R422A R508B
cos.fid md2m.fid c3cc6.fid ri34a.fid R404A R422B R509A
c2butene.fid | md3m.fid propylenfid | r141b.fid R405A R422C
cyclohexfild | md4m.fid propyne.fid | rl42b.fid R406A R422D
cyclopen.fid | mdm.fid so2.fld r143afid R407A R423A
cyclopro.fid | methanefid | sf6.fid ri52a.fid R407B R424A
D4.fld methanolfld | toluenefid | r161.fld R407C R425A

10



D5.fld miinoleafld | t2butenefld | r218.fid R407D R426A

Dé.fid mlinolen.fid | cf3ifd r227eafld | R407E R427A

decane fid moleate.fid | water.fid r236ea.fid | R408A R428A

d2.fid mpalmita.fid | xenon.fid r236fa.fld R409A R429A

dmc.fid mstearatfid | r1l.fid r245ca.fid | R409B R430A

dme.fid clcc6fld ri2fid r245fa.fid R410A R431A

cl2fd mm.fid r13.fid r365mfc.fid | R410B R432A

ethane.fid neon.fid ri4.fid rc318.fld R411A R433A

ethanol.fid neopentn.fid | r21.fld R411B R434A

ethylenefld | nitrogenfld | r22.fld R412A R435A

fluorine fid nf3.fid r23.fid R413A R436A

d2o.fid n2o.fld r32fd R414A R436B

helium.fid nonane.fid r41fd R414B R437A

heptane.fid | octane.fid r113.fid R415A R438A

> Refprop — 9
v —  —q s Wave Researchers # £9%qA°

Temperature IsothermalCompressibility
Pressure VolumeExpansivity
Density AdiabaticCompressibility
CompressibilityFactor AdiabaticBulkModulus
LiguidDensity IsothermalExpansionCoef
VaporDensity IsothermalBulkModulus
Volume Quality
Energy Viscosity
Enthalpy ThermalConductivity
Entropy Prandtl
IsochoricHeatCapacity SurfaceTension
Cv isochoric DielectricConstant
IsobaricHeatCapacity MolarMass
Cp isabaric EOSMax Equation of state
SpeedOfSound EOSMin Equation of state
Sound MassFraction (mix)
LatentHeat MoleFraction (mix)
HeatOfVaporization LiquidMoleFraction  (mix)
JouleThompson VaporMoleFraction  (mix)
IsentropicExpansionCoef
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abs( ) Log( ) Sar( ) log1Q( ) pow( ) exp( )
sin( ) cos( ) tan( ) asin( ) acos( ) atan( )

max( ) min( ) ave( )
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Windows
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Windows 10 8 7 (32/64

)

Wave Researcher

Corei3
(1024x 768 )
Windows
X
64KB 10Byte Byte
° sec
64000+((10+1200*2)*86400) = 208,288,000 199
BYTE
@)
MX 10ch 10ch 10ch
100msec 300ch 300ch
500msec 600ch 600ch
1000msec 1200ch 1200ch
Ethernet
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(3) Ethernet
Ethernet
3 100BASE-TX —

t ™9

==

10BASE-T 100BASE-TX

£ 0

| ® 100BASE-TX

(4)

msec

°
20/60/200mv  2/6/20 /100V
°
R,S,B,K,E,J,T,N W,L,UKpvsAu7Fe
°
o 1mA
Pt100,JPt100, HQPt100,HQJPt100,
Ni100:SAMA,Ni100:DIN,Ni120
Pt50,Cul0:GE,Cul0:L&N,CulO:WEED,
Cul0:BAILEY,J263B
°
LEVEL,

msec

msec

LEVEL,

o
o

o Fall
o Error

©)

Ethernet

Ethernet
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