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PROPATH: #WHE T rI L - Ry —2 HE21R

EANE
PROPATHE 1. 1 IREAMAKEABIAER L L 2 - 2 HBH ETEOL 2D DB TABLT, 1
FEBLIZL1 ). Col, RIOEZORESBEINDC L L, ARCEBHL T A,
Lo, 2L BRER2EMLL, »OFALPTAWETUILE2 1REEERLIZOT, Lhefl1
REBEBEADIRERT, WKREAFHEHK L 2 - [ 2 1HRRBVTATS. PROPATHE 2.1
BBZ L DIBRONBELCL-TIHOERTHY, FRELOFLVAAERZ2RHTCE2FHLT 5.

BE

L1 ] e, 2K, X#h, SH, &K, UF PROPATH : #MMHEF o s S5s -9, 5 - UF
L 1A, WNKRFEARBEEM e 4 —[L#%, 17,3, (1984), 135—-190.

[ 21 AMK¥ERBEFEBE % -=.-x, No.311, (1985)2.
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1. (BBRORCS)FEHNEBEOHMIZENZTH 2 EETEIC L -2 EREYL, ChbsDiEE%
TEOFREIBBBEICE o, [HBHRE2 1 Hs X 0ET7 HZSR.

2. (RERTHOBHOMBE)BE1KEDTS - TIZ—10E+ 10, 2, 3B LU0E4k#EDT
F-TiE—1.0E+ 20 BFIRFED v &I 2 BAITEINS.

3. (EHLEBOMMN)ELIROEDN—Vbar BLPEE VL IXECOLHC, 821 RT
BEAAANVPa B LOBREY VELFEKBHEAB I Ko, | HbRBE 2. 1 BB L PHET
ZR.

4. (FHE)IE2.1RTR, RO 3EFOVEOEK 2EML 2.

TR —BIERBEB IO A2
5 (B 1ROYERKNT 2BEHDEN) HPS 5 XK TPV.
6. (HULBHULBEE)S21RTIIRO I BHEOBKEZRHLI.

£ BE-1 HUIEBLEK
Table A A—1 Newly Introduced PROPATH FUNCTIONs

BHA BB & OB 1 wE
Func tion Function and Argument(s) Substance
HPS Eheltz bocOBEBELTORL 21 E 240
specific enthalpy as function of pressure and specific entropy all substances
TPV )& AR OB & LU C O E &mE
temperature as function of pressure and specific volume all substances
PSTD | @RI & U TORMBOES] e
pressure of saturated liquid as function of temperature air
PSTDD | mE0Bs e L TORIMFKOES] v
pressure of saturated vapor as function of temperature air
TSPD | EHOEKE L TORMBDOERE iy
temperature of saturated liquid as function of pressure air
TSPDD | EHomEHE L COMMELORE 704,
temperature of saturated vapor as function of pressure air
CVPDD | EHOEME L TOMMERDESHE ek
isochoric specific heat of saturated vapor as function of é'ir
pressure
CVPT | [EjjemmoBieE L ToEs e
isochoric specific heat as function of pressure and temperature air
CVTDD | BEOREME L COMMBRKOER HE 29k
isochoric specific heat of saturated vapor as function of ai;(
temperature
FMKRERRGFHER > 7 — K] — 148 —
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PROPATH: B o 'S h - Ny r—2 F214[

1. EBHKIUTSAYSalERE
1.1 BEsE

FORTRANT77 TRRINTHH, HEDOFORTRANTT 2> %4 5 EHDILEHECHEL DFFE
HBTCEE L2 -7 4 V7 4 L EREAL T,

1.2 Tor5ailgeBE (D

BB CPERZ2EAZ 705203 TNTHKTHS. Zho D5 HIBHBEEEROIFHTH
b, BAROHEIEREEEKTH 5. AAOFI s BFFITLWHAEIT, PROPATHIZEE TS HER
INREDOEH%Z CRT RPHIFEE(XARL -5 4 2 ¥ - L X7 ARTPOHHEEL TV IEEAFER) K
HWAOTBF e SLR3YTN—FLThbB. $TNV—F o OIBRRIARETH 2D, XFHTHBHD
WTFNDTHD.

2. HUA
2.1 B ¥
B Z5IAT2RABEO T o 75 aBOWHE 2R TS LD 51K, RO3FTHE»NLTN
(FEAGR AN
CHARACTER FLUID#*16
COMMON/BLK/FLUID
COMMON/UNIT/KPA

LT L o>T, FLUIDP 16 XFUTOXFRa e o ERELVTHER SO, AAZEVERT 2YES
% PROPATH DBEH~5 B ¥. N KPARBEEUER L TERIN, BN ITREOBN 2
BT . MRV TRET ZECHBAL THS. ABBER S0 /5 o8I0, BHEE2FAT R
AOFTEHEIIR, RD2F72E AL 6.

FLUID="A"
KPA=N

LT, "ATBYELERNTILODONFREHTHY, A’ ELTHFINDER T RBFED
BREORERSCEATHD. DRIBDEEZB I EPHELGPEHEIND C LI, AROTE2E
FiE .
NEBEABIPEEORMEEETIRHNTH Y, BEINNOE L BRINZBNOBEREE
TERRLUTHS. DUBIHENOEESBREL LA T, AROTE2EL LKL S.

2.2 HITN—-F

BTNV -F L ORBRBOHETHBPLTCHS.
NFROBHPZERT Y TV —F o 2HLARIE, ROWTHhLOD L HRTHIZIO.

CALL B(’A’)

— 149 — M KERRH R 7 —LH#
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g% OB O3

H BN,
C: ) A’
CALL B(C)

L LTiE, TAIR210ZNEAIUERDONFRERTH D, BRIV I NV-Fo R Th5B.

3. RERTLE

FAZOBHOFBOLEABRENLBE, F1KEDLLBIKET TORBRTUESTONS.
KEDENTI-RE(EIKEIVB2KEDHTHEV ), FIFEORROBESRKEIVEEZEALD
ns.

3.1 E1KEDT T - (NELZLW)

REZETHRHEOMEZRY 2BHCHVT, FIAEPSIRC X - THEL DREABHEHE CHER
HEEGETE, 6 UORBCHEEINTOARERNKO LR E THAERZL T BIUEL LW,
ChIFBAEDREKTRE VY, PROPATHRUYE COBEOBEXM 2 FET 5.

BIXKEOTS —QFROLH>UNBEIND.

BAB(DME : —1.0E+ 10
BEEMFEE~OHT
#*%% NO CONVERGENCE AT BiJ #xx=*

ToSS ARBEPHMTHEIIHICIDKED TS - BB 50 E 5, PROPATHHIWES 3 KR
DBHZL T30, FIAENS &4 EHEFHREPHEAMACST 2HZBLIIELTLI2DTHN
i, 2o id 5HEORKEFATAIEIL.

3.2 fE2k#EDT S~ (5I%KHHESN) ’
SlEFIh T r2HAEOHNCH .
HE2KEDT T - IRD L HCMIBEIND.

\

BB : —1.0E + 20

EEMFEE~OHN .

*»%x* OUT OF RANGE AT B¥#& FOR #®HE% WHEN 1 F»D5IH
DfEE AND 3L ANIEFE2FDDOFIHDE ***x

ZNZENOBEOSIKORE I BIROSFERYEACLLERLTHS.

3.3 H3k#EDTs - (EREELT)

FIRZEGBME[Z2E LY EEML TV AMBEICHL T, 2oaWMtHEcd T 2BEBHEEINT
AT/ AN

HBIKEDI T - BRO LI CMLEEING.

BB : —1.0E+ 20
BREMFEE~OMT

MK RRIR Hibt > 5 — 150 —
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PROPATH: ##H:(E o srss - Ry~ E21R

*%x%% FUNCTION B8%¥(% UNAVAILABLE FOR B4R ****

ZNFhoPECH U TREIATOIENE, [AIEORECYECETRRLTHS. £t
B BCHPLTHDY I V~F L LSTFUNRR X-ThH, BEOHWHIIHL CHEIN TV SRS
DENF %2185 EHBTES.

3.4 FEAKEDOxSZ- (PHEBAESE)

FRAH»YELBIALFR =L ZERFLUIDICE AEY, HFINBEOVLTATEZL.

HAKEDLT I —RBERO I HTHMEING.

B¥oE: —1.0E+ 20
EEMFER~OHS
#%%% NO FUNCTION FOR ¥&% AVAILABLE AT ALL *%x%

FLUIDDIE H B33 1 HROEHEOLHTSCEATHS. TBE6HICHAL THBY T
-7 D--2LSTSUBiC kT4, FLUIDOIR b BAHOHIFRBACEDBTES.

4. FH#

PROPATHE ZWAGOEBORMNTTORIRTZi2EAL TV, Lh 6 IFIAEBEET
LKL EBTIHRPRBITY TV -7 o R EPELHINANFR =2 o B FLUID RN LB ERN &
BEOBAN 2i5E T 3BBELERKPAOWTRLTHY, L5 RAKDEERLC B TOAFERT
XThb. EDEWDA, C, E, - ZEBTHLOLMDEI BEHDOUYFTHS.

B o &
A D AIPPT, ALAPP, ALAPT, ALHP, ALHT, ALMPD, ALMPDD, ALMPT, ALMTD,

ALMTDD, AMUPD, AMUPDD, AMUPT, AMUTD, AMUTDD
: CPPD, CPPDD, CPPT, CPTD, CPTDD, CRP, CVPDD, CVPT, CVTDD
: EPSPT
: HPD, HPDD, HPS, HPT, HPX, HTD, HTDD, HTX
: PLDT. PMLT. PST, PSTD, PSTDD ‘

: SIGP, SIGT, SPD, SPDD. SPT, SPX. STD, STDD, STX
! TLDP, TMLP, TPH, TPS, TPV, TSP, TSPD, TSPDD, TRPL
: UPD, UPDD, UPT, UPX, UTD, UTDD, UTX
: VPD, VPDD, VPT, VPX, VTD, VIDD, VTX
X : XPH, XPS, XPU, XPV, XTH, XTS., XTU, XTV
g IN-F L
L : LSTFUN, LSTPRO, LSTSUB
MBAZBIBLFE I ® L EHRZ
F : FLUID

< O = w " - @ O
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B % BA 3

EHEBFEOHENZHEETAEHRE I L B
K : KPA

5. BIH&mAE

BRI 3N TV AR —EORANE-> TV IO TESBRKERTE%. ZORWKEZHBTS.
BEROZHORID 1 XFHENL 4 XFIIRD o N 2BMOBOBREZBRL T3, ZRb %27
75~y MECHETZE, TAIP =448, "ALAP” =5 75 2{EH, "ALH” = &HRKH,
TALM” =ZEEHE, TAMU” =¥E&E%. CCP” =EElk#, "CRP” =BRAEH, "CV” =&
AH#, "EPS” =#MNEEE, "H” =tz 20, "PLD" =5 4B EDEN, "PML” =
BRdR EoES, "PS” =ffMEN, "SIG” =&#E®KH, S =tz o, "TLD" =7
AL EORE, ”TML” =RRdhR EOBRE. "TS” =fMEKE. "TRPL” =Z&A0EH. "U”
=HRBP AL ¥, "V =B, "X =BIEXOLIE, LtXB. O LRHODS5 fHick
WTIREFROXEDS” A i o T3, ZHIZFORTRANBADBEROBIGEIC X - T, By
BRVEIREBLIZEDTHS.

ST, ZORCED 1 LFLVU 2 XFRFIBZERL, 2 XFOBRTIZZDOIERIZEIHRELT
B ( )RKEEINZIEFE—BLTVE. CAREYTHXFE, "H” =fkx20¥,
PPY=FRN, "S =z tor, "T"=HE, U7 =0NRTFVF, TV =HHHEH,
"X =R RROGXE, ODTHETHB. "CRP” L”TRPL HEBI 2K ETILF2EA T
V. LOEERIBR R TEEan, ( )REH?, PP, 'S, T HBHEV
DTN —DOPBAD, EROBEBZAFRLI 20, FH, o oY, BES X FHLER
D &5,

Bg, BHADOKED | XFELVL2XFH " D7 53027 DD” THIHE, Zh o 3RE®
FAvROERIEE” 7 BE0” "7 2R, ZRThEMERS I 0ExANESEZERT 5.

6. YITIL—-F

FMAOFES EBFFILVFAHE D, PROPATHORBEBEZHIFHAEL THZI2HD 32D T
-FrBHBIN TV,

6.1. ¥y Jw—F> LSTPRO

PROPATH OB/ BESPEB B LIPS T V-5 L LORZEEMFEBICH AT S, 5IHBR
BHThb, RD1T2EFTTRIEI.

CALL LSTPRO
HFOEB» &2 WRT.
6.2 H7w—F> LSTSUB

PROPATHH» A L 1 DOBBPAZL TV AMEROR L EEMNFEERCHATS. 51K
RETHH, RO1f72EFTHILI.

S REARGER L 7 — L8 — 152 —
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PROPATH: B 70 554 - 18y =2 215

CALL LSTSUB

MFOEE% T8 3 TR,

6.3 H7W-F> LSTFUN

NFRPBBIHDY TV -F 2T, ZONFEHS|HCHEEINIFEOYHEIIHL T, PROPATH
PREL TV ARBEORLEENTERCHAT 2. COXFUIIRSRD B3 HOENIYES
BIRAYFR I L ERFLUIDOZNEAUTH S, ROFIKRTI 5 1f72EFTAIE I,

CALL LSTFUN('WATER’)

FDEE % 448 4 1WRT.

7. BprR

TRTOERIE2 2OFNZBRNT, SIHHEE—EL 12 (coherent) FHBSI THEIN S, HISiZ
EHEBEE T, FIAZSEENRDOVTIR/S A BV Pad 503/ =V bar DWTFhd, BEROWVLTIEE
FNVELKHBNRBENVL I RFECONTILEBRTHLEH T2 ARAMRRBEHM T L &
BKPACKEDEZ2RATICER LY, EALBEEOBMMSIEEINS. KPADEZ K3 1 @R
DE21IHTRLTHY, KPARSANMEBRINIBENOBKRIETOROED TH5.

COLSRENEREOBNOBHESAD 6N TS, 1 A5IFES LI H8#&EDLSTPRO
BILUOLSTFUNOHIFH AT *ME2RFL THEELTHS.

& [-7—-1 KPALEHLERBEOBOG
Table | —7 —1 Units of Pressure and Temperature
Specified by KPA

FE D BAL IR O BAL
KPA . .
unit of pressure unit of temperature

0 Pa K

1 bar °C

2 bar K

3 Pa °C
Z 0fth
others Pa K

— 153 — NIKERUE S > 5 — L8
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Bt % B

8. PROPATH®DZABR
PROPATHRKZKDKEA Ta~57 4 V74 EUTERIN, AP THBH», ABHEHRTTHS.

NMAKFARBIGTEB 2 > # -
RRKRFRBGE Ef e > 2 -
HBRFABE AR & -
FEARFRF T v X - Pf9EH
BICHEBRFHE 2L 2 -
HMABMAEERLE L ¥ -
REAFABG AR v 4 -
REXFEFHEL > 2 -
JeBERFEREGIERE L & ~
BT RINRET e
NGl EAE 2 S
University of Oxford
Ruhr — University of Bochum
National Bureau of Standards, Boulder
University of Southampton

University of Strathclyde

FUHKFERRGER > 758 — 154 —
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1. ANUDAL4

PROPATH: B T o554 « Xy —2 HE21R

BMARMNEEOHAEREL TR, IUPACOAY ¥ AELERNOR, BXMEBOHEREL TR
Mc Carty 5(2)D % &k 'Hands 5(3)DX %, ZHFNIRAL 1.
1.1 YMEERBIUCYEHLBNAYFR £ L E¥FLUID O

Y AH &
FLUIDOE

N Y AY
"HELIUM4 "’ , "HELIUM’ %43 "HE’ owvgFhdn & $ 5.

1.2 BEILEHLE

4 F R
4 F '
SEE
B E R

He

40026

2077.23/(kg-K)

FEFIET) - 022746x10%Pa(2.2746bar)
BRI © 5.2014K(—267.9486°C)

A AT 0014360m> ke

ZEM(a— BB IOHEAYILT ) :

FHERE

1.3 EEK

®w B K ¢

R OE

SRR -

L omkE

LT ED

FE}: 3.043x10%Pa (30.43bar)

B 1.7778K(—-271.3722°C)

1.01325bar(l atm), 25°C (29815K) (K& )T\ T, x> bo s
126.039J/(mol-K), x> 2 v EMP6197]/mol TH5.

P=P (o, T)EROX#BRNORWM, cCieP=FES, o =%KE, T=HK. IR
(1)DF I D nso» ns1s neg» Ngi» Ng2s N70» N71s Nz 2 ZHZ N nge, ner» Nezs
Nzgs N71» N7z Ngo» ns EFJIEL 2. .

XEDDR(T). 72720, LB DOET K INT 1.2774706525x102% 14127497598

x10% EFTEL .

WA, XE)0R(T), @)k XU 5, s b o i3, BEOHELXHI)D
RNBIER-C9DORD 6, Iz srel, BEOMH & XMOORMN B
LER=T 40 OX D LEE. EELE, BE & XRDORN G X0 5 5.

D) DK().

EhEBEE
FAlfRAR FoD

DXk OH(B) & Hi6).

FEAERE

mXAEE -

X [

KR CR2)0 5, BEHRIIME)» 52N TN T<-173.15°C(100K)

DT,

(1) S. Angus and K. M. de Reuck, International Thermodynamic Table of the
Fluid State Helium—4, IUPAC, vol. 4, (1977)

(2} R. D. McCarty, N. B. S. Technical Note 631, ( Nov., 1972), p.9

(3) B. A. Hands and V. D. Arp, Cryogenics, vol. 21, (1981), p.697

— 155 — SRR > 7 — 5
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B % B 3%

% I-1-1 ~Y9vaBl
Table OI—-1-1 Helium Function 1710
No. |BMOEM Name Badkk X U3 IR sImorR
of Function Function and Argument (s) Range of Argument (s)
1
2
3
4 |ALHP (P) ALHP:%R% Latent Heat of Vaporization 5. 04x10°<P<0. 22746x10* (Pa)
s) 0. 0504<PS2. 2746 (bar)
P*x:E5 Pressure (Pa), (bar)
5 |ALHT(T) ALHT:%RM% Latent Heat of Vaporization 2. 17735Ts5 2014 (K)
(J k) -270. 9727STs-267. 9486 (¥)
T*:8% Temperature (K), (T)

6 |ALMPD (P) ALMPD : ROMONEN® Thermal Conductaivity of 5. 04x10°<Ps0. 219%x10° (Pa)
Saturated Liquid (W/ (m:K)) 0. 0504<P<2. 1§ (bar)
Pe:KEfH) Pressure (Pa), (bar)
1 ALMPDD (P) ALMPDD : RS oONGERE Thermal Conductivity of]5 04x102<P£0. 219x10° (Pa}
Saturated Vapor (W/ (m-K)) 0. 0504sP=2. 19 {(bar)

Pe:E/) Pressure (Pa), (bar)

8 [ALMPT (P, T)

Conductivity (W/ (m-K)}
(bar)
(x)

ALMPT : MR Thermal
Px:EH Pressure (Pa),
® Temperature (K},

5. 04x10°<P<3 013x10* (Pa)
TLDP (P) ST<100. 0 (K).
3. 013x10°<P<70. 0x]10° (Pa)
TMLP (P) T<100. 0 (K)

0 0504<P<30. 13 (bar)
TLDP (P) STS-1173 15 (v).
30 13<P<700 0 (bar)
TMLP (P) STS-173 15 (¥)
BI-1~- 1 IGRTRRAEHERATS

exclude the critical
region shown in Fig OI-1-1
9 ALMTD (T) ALMTD : RIBOMENR Thermal Conductyvity of 2 1773s8T<5 15 (K)
Saturated Liquid (W/ (m-K}) ~270. 9727sT<-268 0 (¥)
T»:HX Temperature (K}, (¥)
10 {ALMTDD (T) ALMTODD : RuSKEONENR Thermal Conductivity off2 17738ST<5. 15 (K}
Saturated Vapor (W/ (m:K)) -270 9727sT<-268. 0 (T)
T+ Bt Temperature (K), (t)
® I-1-1 ~V9LB@K (23%)
Table I-1—-1 Helium Function (cont' d) 2/10
No. |[BIK®EM Name BIRH XUSIRL 3IoRE
of Function Function and Argument (s) Range of Argument (s)
11{AMUPD (P} AMUPD : REBOKHIIK Coefficient of Viscosity 5. 04x102sP<0. 22746x10° (Pa)
of Saturated Liquid (Pa-s) 0. 0504<P<2, 2746 (bar)
P*x[E# Pressure (Pa), (bar)
12| AMUPDD (P) AMUPDD : sk titttitt Coefficient of Viscosi—|5 04x10°<P<0 22746x10° (Pa}
ty of Saturated Vapor (Pa-s) 0 0504<Ps2 2746 (bar)
Px.EH Pressure (Pa), (bar)
13[AMUPT (P, T) AMUPT : %% Coefficient of Viscosity 5. 04x10°<Ps3 013x10° (Pa)
(Pa-s) TLDP (P) <TS100 0 (K),
P+ Efy Pressure (Pa), (bar) 3 013x10°<Ps70. 0x10° (Pa)
T» 8% Temperature (K), (¥) TMLP (P} STS100. 0 (K)
0 0504sP<30. 13 (bar)
TLDP (P) STS-173 15§ (¥),
30. 13<PS700 0 (bar)
TMLP (P) STS-173. 15 (¥)
14| AMUTD (T) AMUTD : RRROIHEN Coefficient of Viscosity 2 1773sST<5 2014 (K)
of Saturated Liquid (Pa-:s) ~270. 9727<T<-267. 9486 (T)
T+ :%EK Temperature (K), (Y)
15[ AMUTDD (T) AMUTDD : tafofS oMK Coefficient of Viscosi—f2 1773sST<S5. 2014 (K)
ty of Saturated Vapor (Pa-s) -270. 9727sST<-267. 9486 ()
T*:BX Temperature (K). (T)
16 |CPPD (P) CPPD: MEKMOEELM Isobartc Specific Heat of |5 04x10°SPS0 219x10° (Pa)
Saturated Liguid (J/ (e K) ) 0. 0504sP=<2. 19 (bar)
Px:Ef) Pressure (Pa), (bar)
17{CPPDD (P) CPPDD: O EH Isobaric Specific Heat 5. 04x10°sSPS0 219x10° (Pa)
of Saturated Vapor (J/ (ku+K)) 0 0504sPs2. 19 (bar)
Px:Ef) Pressure (Pa), (bar)
FUNKRFERRIG H > 7 —H# — 156 —
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PROPATH: S {E 70 /5 4 - /3y i —

- $214

% I-1-1 ~YoLlak (03%)
Table I~1-1 Helium Function (cont’ d) 3/10
No. |HB®&M Name BNk XUSIRL SRS
of Function Function and Argument (s) Range of Argument (s)
18|CPPT (P, T) CPPT:XEHM lsobaric Specific Heat 5. 04x10°<P<3. 013x10° (Pa)
(J/ e+ K)) TLDP (P) £T<1400. 0 (K),
Px:E/) Pressure (Pa), (bar) 3. 013x10°<P£70. 0x10°® (Pa)
*:8X Temperature (K}, (%] TMLP (P) STS1400. 0 (K)
0 0504<P=<30. 13 (bar)
TLDP (P) £T<1126 85 (T).
30 13<P£700. 0 {bar)
TMLP (P) ST<1126. 85 (¥)
BI-1 -1 IRTRRASHERATS
exclude the critical
region shown 1n Fig, I-1-1
19|CPTD(T) CPTD WRMOEELM lsobaric Specific Heat of [2 1773%T<5. 15 (K)
Saturated Liquid (J/ (kg+K)) -270. 9727<T<-268. 0 (V)
T*:88 Temperature (K}, (T)
20|CPTDD (T} CPTDD : NEOXMOEEHM [sobaric Specific Heat 2. 1773sT<5. 15 (K)
of Saturated Vapor (J/ (ke-K)) -210. 972’(ST< 268. 0 (v)
T»:8% Temperature (K}, (%)
21JCRP('A") CRP: MRLJ;USI Critical Parameter K, 'P'. ST, TN, 'V odsontn
H: 'A" = 'H" :6. 7406x10° (J/xe) lkx¥2re Specific
Enthalpy one of ‘H', 'P", ‘'S, ‘T" or
Pr: ‘A" = 'P' :0. 22746x10% (Pa), 2. 2746 (bar) v
Ef} Pressure
S: ‘A" = °S" 15 6988x10° (J/ (ke*K))Hxviow
Spec:llc Entropy
T*: ‘A" = T :5, ZOHlK) —-267. 9486 (v) X Tem-—
peratur
Vi A=V, Dl(360!m‘/k()tt“ﬂ Specific
Volume
22 ‘
23 [HPD (P) HPD - gtz v# ¢ Specific Enthalpy of Sat—|5 04x}0°<PS0. 22746x10°® (Pa)
urated Liquid (J/kg) 0. 0504<PS2. 2746 (bar)
Px:FEH Pressure (Pa), (bar) /
24 |HPDD (P) HPDD: pefakmottx v 4’ Speci1fic Enthalpy of 5. 04x10°<P<0. 22746x10° (Pa)
Saturated Vapor (J/kg) 0. 0504<P<2. 2746 (bar)
P*:FEf) Pressure (Pa), (bar)
X I-1-1 ~Uv2BAKR (03%)
Table T-1-1 Helium Function (cont’ d) 410
No. |BIRDEH Name iR XUS IR SinORE
of Functian Function and Argument {3) Range of Argument (s)
71|HPS (P, §) HPS:lkxv#re Specific Enthalpy (J/k) 5. 04x10*<P<3. 013x10°® (Pa)
Px:HEJ) Pressure (P2), (bar] SPT (P, TLDP (P)) <SS
S:lkxvto¥ Specifi1c Entropy (J/ (g-K)) SPT (P, 1400. 0K) (J/ «e-K) 2.
3. 013x10*<P<70. 0x10°® (Pa)
SPT (P, TMLP (P)) s8%
SPT (P, 1400. 0K) (J/ (k-K))
0. 0504<P<30. 13 (bar)
SPT (P, TLDP (P) ) S5
SPT (P, 1126. 85%) (J/ (&+K) ).
30. 13<P<700. 0 (bar)
SPT (P. TMLP (P)) $S%
SPT (P, 1126. 85%) (J/ (g*K))
25 |HPT (P. T) HPT:itxvsnre Specific Enthalpy (J/x) 5. 04x102<P<3. 013x10°* (Pa)
Px-KE)y Pressure (Pa), (bar) TLDP (P) STS1400. 0 (K).
T#:8X Temperature (K}, (t) 3. 013x10°<P<70, 0x10° (Pa)
TMLP (P) sTS1400. 0 (X)
0. 0504<Ps30. 13 (bar)
TLDP (P) STL1126. 85 (¥},
30. 13<Ps700. 0 (bar)
TMLP (P) ST<1126. 85 (%)
26 |HPX (P, X) HPX:8b&molkxs#r¢ Specific Enthalpy of 5. 04x10*<P<0. 2274 SX]O' (Pa)
Mixture (J/ks) 0 0504<P<2, 2746 (bar)
Px:HEfH Pressure (Pa), (bar) 0<xs1. 0 (=)
X:®%&X Dryness Fraction {(-)
27 [HTD(T) HTD:tfolottxv#ve Specific Enthalpy of Sat—|2 1773<Ts5. 2014 (K}
urated Liquid (J/ k) —270. 9727ST<-267 9486 (Tv)
T+:8% Temperature (K), (T}
28 {HTDD (T) HTDD: ehokoltz ¥4 Specific Enthalpy of 2. 17733Ts5. 2014 (K)
Saturated Vapor (J/ k) ~270. 9727<T=<-267. 9486 (X)
T+ :8B%¥ Temperature (K), (¥)
29 |HTX (T, X) HTX:E0o%Motkx»24¢ Specific Enthalpy of 2. 17T7T3<TS5. 2014 (K)
Mixture (J/kg) —270. 97271STS~-267. 9486 (T)
T+ BX Temperature (K}, (t) 0sxs1. 0 (=)

X:%8% Dryness Fraction (~)

— 1567 —
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Z I-1-1 ~NY9LEK (DIF)
Table I~1-1 Helium Function (cont' d) 5/10
No |MBoO&MT Name DARE K U3IRL 3ImorE
of Function Function and Argument (s) Range of Argument (s)
66 |PLDT (T} PLDT#*:34#@tDFESH Pressure on Lambda Curve 1 7678<Ts2 1773 (K)
{Pa)., (bar) ~271. 38225Ts~270 8727 (%)
Tx:@8% Temperature (K), (¥)
68| PMLT (T} PMLT* : MM#B EOES Pressure on Melting Curve|]l 7678sSTs11. 023 (K)
(Pa), (bar) —271. 3822sT=~262. 127 (v)
T#+:8% Temperature (K}, (t]
30|PST (T PST*:MlEH Saturated Pressure (Pa}, (bar) 2. 1773ST<5 2014 (K)
T*:@% Temperature (K], (T¥) -270 9727sSTs~267 9486 (T)
72
73
31
32
33|SPD (P) SPD: MOz ¥toE Specific Entropy of Satu—|5 04x10°<PS0 22746x10° (Pa)
rated Liquid (J/ (g K)) 0. 0504sP<2, 2746 (bar)
Px:Ef Pressure (Pa), (bar)
34|SPDD (P) SPDD: RRAROLz koY Specific Entropy of 5 04x10°SP<0. 22746x10° (Pa)
Saturated Vapor (J/ (kg-K)} 0 0504<Px2. 2746 (bar)
Px:F}H Pressure (Pa), (bar)
35 |SPT(P. T) SPT:lxvbot Specific Entropy (J/ (kg-K)) 5 04x10*SPs3. 013x10° (Pa)
Px:fE/) Pressure (Pa), (bar) TLDP (P) STS1400 0 (K).
T*: @ Temperature (K}, (¢) 3 013x10°<Ps70 0x]10° (Pa)
TMLP (P} STS1400. 0 (K)
0 0504<Ps30. 13 (bar)
TLDP (P) ST<1126. 85 (¥).
30 13<Ps700 O (bar)
TMLP (P) STS1126 85 (¥)
36! SPX (P. X) SPX:BoMsmottx ol Specirfic Entropy of Mix—[5 04x]0°>SPS0 22746x10° (Pa)
ture (J/ (g-K) ) 0 0504SP<2. 2746 (bar]
Px'EfH Pressure (Pa), (bar) 0<Xx<1. 0 (=)
X:#%% Dryness Fraction (-)
% I-1-1 ~YV94@E (23%)
Table 0—1—-1 Helium Function {(cont’ d) 6/10
No, |BBOEM Name BABE K U3 IR 3 IRORE
of Functaion Function and Argument (s) Range of Argument (s)
37{STD(T) STD:REMOx~bo¥ Specifsc Entropy of Satu-j2 1773STs5 2014 (K)
rated Liquid (J/ (keg-K)) ~270. 9727<T<~-267. 9486 (T)
T#:8K Temperature (K), (T)
383 |STDD (T) STDD: kifufmottx v boy Specific Entropy of 2, 1773sST<S5 2014 (K)
Saturated Vapor (J/ (kg-K)) -270. 9727<T<-2617. 9486 (T)
T*:E¥ Temperature (K), (¥)
39 |STX (T, X) STX:BhMMoltzv o Specific Entropy of Mix—|[2. 1773ST<5 2014 (K)
ture (J/ (g-K) ) -270 89727ST<-267. 3486 (X)
T»:8% Temperature (K), (T} 0sXs1. 0 (=)
X:#t&X Dryness Fraction (=)
67| TLDP (P) TLDP*:34y/@L0OHEK Temperature on Lambda 5. 04x10°<Ps3. 013%x10° (Pa)
Curve (KJ, (%¥) 0. 0504<P<30. 13 (bar)
P*:[Ef) Pressure (Pa), (bar)
63 {TMLP (P} TMLP* : MM LONX Temperature on Melting 3 013x10°sSP<70 0x10° (Pa)
Curve (K), (v) 30. 13<P<700. 0 (bar)
P*:FEfy Pressure (Pal, (bar)
64 [ TPH (P, H) TPH#*: 8K Temperature (K). (%¥) 5 04x10°sSP<3. 013x10° (Pa)
P*:Ef) Pressure (Pa), (bar) HPT (P. TLDP (P)) SH
H:ltxvsae Specific Enthalpy (J/kg) HPT (P, 1400 0K) (J/k).
3 013x10°<P<70. 0x10° (Pa)
HPT (P, TMLP (P))) SHX
HPT (P, 1400 0K) (J/k)
0. 0504sP<30. 13 (bar)
HPT (P. TLDP (P)) SHS
HPT (P, 1126 85%) (J/k).
30. 13<PS700. 0 (bar)
HPT (P. TMLP (P)) SHS
HPT (P, 1126. 85%) (J/kg)
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55 bRy —2 $21]

® I-1-1 ~)oLBK (23%)
Table O0—-1—1 Helium Function (cont' d) /10
No |MMOZM Name BB XUTIR IMoORE
of Function Functiron and Argument (s) Range of Argument (s)
65 |TPS (P, S) TPSx: 8 Temperature (K). (¥) 5. 04x10°SPs3. 013x10° (Pa)
Px Ef} Pressure (Pa), (bar} SPT (P, TLDP (P)) £S<
S:ltxrtee Specific Entropy (J/ (ke*K}J SPT (P, 1400. 0K} (J/ (ke-K} 1},
3. 013x10°<P<70. 0x10°* (Pa)
SPT (P, TMLP (P)) SS%
SPT (P, 1400. 0K) (J/ (ke*K))
0 0504sPs30. 13 (bar)
SPT (P, TLDP (P)) <Ss
SPT (P, 1126. 85%) (J/ (&*K) ],
30. 13<P<700. 0 (bar)
SPT (P, TMLP (P)) 8%
SPT (P, 1126. 85%) (J/ (g-K))
70/ TPV (P. V) TPV=: 8% Temperature (K), (¥) 5 04x10%<Ps3. 013x10° (Pa)
Px:FEf Pressure (Pa), (bar) VPT (P, TLDP (P)) SV<
Vit Specific Volume (m'/kg) VPT (P. 1400 0K) (n'/ke).
3. 013x10*<P<70. 0x10° (Pa)
VPT (P, TMLP (P)) SV<
VPT (P, 1400. 0K) (n'/ke)
0. 0504sP<30. 13 (bar)
VPT (P, TLDP (P)) SVg
VPT (P, 1126. 85%) (n'/ke).
30. 13<P=700. 0 (bar)
VPT (P, TMLP (P)) SV<
VPT (P, 1126, 85T) (m'/ke)
41| TRPL ('A") TRPL*:ZEN (a~, 1-BRSICRE~NTOL]) KRBTSR ‘P'L T DVThi—D
Property at Triple Point (a—, 17— one of 'P° or T
Solid and Ligquid Helium 1)
Px: 'A" = 'P' :3. 043%x10° (Pa), 30. 43 (bar) ES
Pressure
T#: ‘A" ="'T" :1. 7778 (K}, -271. 3722 (v) BX Tem~
perature
40| TSP (P) TSP :fafufll¥ Saturasted Temperature (K), (©) 5. 04x10°<Ps0. 22746x10° (Ps)
Px:Efy Pressure (Pa), (bar) 0 0504sP<2. 2746 (bar)
T4
75|
B I-1-1 ~U9LEK (23%)
Table O0I—-1-1 Helium Function (cont’ d) 8/10
No |[Mmo£M Name DA XUE IR IR OME
of Function Function and Argument (s) Range of Argument (s)
42 |UPD (P) UPD: fafoloitAisz2as’ Specific Internal Energy|5. 04x10°SPS0. 22746x10° (Pa)
of Saturated Liquid (J/kg) 0. 0504<P<2, 2746 (bar)
Px:EMH Pressure (Pa), (bar)
43]UPDD (P} UPDD ' eifaottiysxand Specific Internal 5. 04x10°SP<0. 22746x10° (Pa)
Energy of Saturated Vapor {(J/x) 0. 0504<Ps2. 2746 (bar)
Px:EhH Pressure (Pa), (bar)
44 |UPT (P, T) UPT:ltRk@x3nr¥ Specific Internal Energy 04x)10°<P<3. 013x10° (Pa)
J/g) TLDP (P) ST<1400. 0 (X
Px:E/ Pressure (Pa), (bar) 3. 013x10°<P<70. 0x10°* (Pa)
T*:H® Temperature (K), (t) TMLP (P) STS1400. 0 (K)
0. 0504<P=<30. 13 (bar)
TLDP (P) ST<1126. 85 (¥).
30. 13<P<700. 0 (bar)
TMLP (P) STS1126. 85 (T¥)
45 [UPX (P, X) UPX: BhX&OltABtrs Specific Internal Ener~[5 04x10®*<SP<0. 22746x10°* (Pa)
gy of Mixture (J/k) : 0 0504<P<2. 2746 (bar
PxE/ Pressure (Pa), (bar) 0=X<1. 0 ()
X #%%X Dryness Fraction (=)
46 |UTD (T) UTD : REKEDILAB A+ Spectfic Internal Energy{2 1773STS5. 2014 (K}
of Saturated Liquid (J/x) -270. 9727sST=<-267. 9486 (¥)
Tx #% Temperature (K), (X)
47|UTDD (T) UTDD : R aOltdxxnd Speciflic Internal 2. 1773sSTs5 2014 (K)
Energy of Saturated Vapor (J/kg) -270, 9727ST<-267, 5486 (T)
T*:HE Temperature (K), ()
48 |UTX (T, X) UTX: BoEROLNBzArE Spectfic Internal Ener~ |2, 1773STS5 2014 (K)
gy of Mixture (J/kg) ~270 97278T<-267. 9486 (T)
T+ -8B Temperature (K). (X¥) 0SX<1. 0 (=)
X:0& Dryness Fraction (=)
49|veD (P) VPD:Hinkoitkit Specific Volume of Saturated|5, 04x103<P<0. 22746x10° (Pa)
Liquid (m/kg) 0. 0504<P<2. 2746 (bar)
Px:Ef) Pressure (Pa), (bar)
50|vVPbD (P) VPDD: RIEXOLUM Specilfic Volume of Satu-— 5. 04x10°<P<0 22746x10° (Pa)
rated Vapor (m/k) 0 0504SPs2. 2746 (bar)
Px:EH Pressure (Pa), (bar)
15— HMKFEATIE R > 5 — 58
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% OI-1-1 ~VonBi¥ (03%)
Table 0I-1-1 Helium Function (cont’ d) 8./10
No, |Bo%sl Name B LUS I SigoEE
of Funection Function and Argument (s) Range of Argument (s)

§1|VPT (P, T) VPT: LM Specific Volume (m'/k) 5 04x10°sSP<3 013x10° (Pa)
Px:EH Pressure (Pa), (bar) TLDP (P) STS1400 0 (K),
T*:8K Temperature (K). (¥) 3. 013x10°<P<70 0x10° (Pa)

TMLP (P) STS1400. 0 (K)
0. 0504<P<30 13 (bar)
TLDP (P) STS1126 85 (T),
30. 13<Ps700 0 (bar)
TMLP (P) STS1126. 85 (T¥)
521 VPX (P, X) VPX:BDEROULKR Specific Volume of Mixture [5 04x10°sP<0. 22746x10° (Pa)
(m'/kg) 0. 0504<P<2 2746 (bar)
Px:EH Pressure (Pa), (bar) 0sXx<3. 0 ()
X:®%%% Dryness Fraction (~)
§3|VTD (T) VTD: ufolotikBt Specific Volume of Saturated|[2 1773<Ts5. 2014 (K)
Liqutd (m'/ks) -270. 9727ST<-267. 9486 (¥)
T*:8¥ Temperature (K), (%)
54 [VTDD (T) VTDD: fafu%OidM Specific Volume of Satu— 2 1773ST<5 2014 (K)
rated Vapor (m/ke) —270 9727ST<-267 9486 (¥)
Tx:8% Temperature (K}, (¥)

55{VTX (T, X) VTX:EORMOKK Specific Volume of Mixture [2 1773STs5. 2014 (K)

(m'/'kg} -270 9727<T<-267. 9486 (%)
T*:®E Temperature (Kl. (X) gsXs1. 0 (=)
X %&&X Dryness Fraction (=)

56 | XPH (P, H) XPH.#%% Dryness Fraction (-) 5. 04x10°sSP<0 22746x10° (Pa}
PxEf) Pressure (Pa), (bar) 0 0504<SPs2 2746 (bar)
H.@0KuDx o Specific Enthalpy of Mix— |HPD (P) SHSHPDD (P) (J/kg)

ture (J/ke)
57 |XPS (P, S) XPS:®%&K Dryness Fraction (-} 5 04x10°sP<Q 22746x10° (Pa)
. Px:EH Pressure (Pa), (bar} 0 0504sSP<2 2746 (bar)
S:EoEmOtz o Specific Entropy of Mix— SPD (P) SSSSPDD (P} (J/ &g+ K))
ture (J/ (kg K))

58 | XPU (P, U) XPU:¥%&X Dryness Fraction (-) 5. 04x10°<Ps0. 22746x10° (Pa)
Px:EH Pressure (Pa), (bar) 0. 0504<P<2 2746 (bar)
U.RoESOLABTI ALY Specific Internal Energy UPD (P) SUSUPDD (P} (J/kg)

of Mixture (J/kg)
& I-1-1 ~UyaPig (o3%)
Table II-1-1 Helium Function {cont' d) 10/10

No, |P&oEA Name BORE XU 3IRORE

of Function Function and Argument (s) Range of Argument (s)

59 {XPV (P, V) XPV ®af Dryness Fraction (=) 5. 04x10°sSPS0 22746x10° (Pa)
Px_.[E/} Pressure (Pa), (bar) 0. 0504sP<2 2746 (bar)
V:iEOESOLAR Specific Volume of Mixture VPD (P) SVSVPDD (P) (n'/kg}

(m'/ke)

60 | XTH (T, H) XTH:¥%3% Dryness Fraction (-] 2 1773sSTs5 2014 (K)

T* 8 Temperature (K}, (¥) —-270 9727ST<-267. 9486 (T)
H:By¥5oltxvsa€ Specific Enthatpy of Mix—= [HTD (T) SHSHTDD (T} (J/ke)
ture (J/kg}

§1|XTS (T, S) XTS .#:% Dryness Fraction (-} 2. 17713sT<5 2014 (K)

T 8B Temperature (K), (%X} —-270 97272T=<-267 9486 (v)
S:HYAEMOIx e Specific Entropy of Mix— STD (T) SSSSTDD (T) (J/ ke-K))
ture (J/ Gg+K))

621 XTU (T, ) XTU:#3% Dryness Fraction (-} 2 1773STs5 2014 (K)

T @K Temperature (K). (¥) -270 9727<T<-267 9486 (¥)
U: RoZROLABe AL+ Specific Internal Energy |UTD (T) SUSUTDD (T) (J/kg)
of Mixture (J/k)

63| XTV (T. V) XTV:#&X Dryness Fraction (-] 2 17738T<5 2014 (K)

T+:8K Temperature (K), (¥) —-270. 9727STS~267 9486 (¥)
V: iEOEROLER Specific Volume of Mixture VTD (T) SVSVTDD (T) (m'/kg)
(m'/kg)

FUNKFERRE Hii L > 7 —[LH

Vol.18 No. 3 1985

— 160 —



x10° [Pa]
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Fig. 0 —1—1 Range of Arguments (P,T) for ALKPT(P,T)

and CPPT(P,T)  ( ALUPT : TS —173.15%C)
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2.1 PMELR JCHEZHRIAYFE 2 2 £ FLUID DO

Y B & ER
FLUIDODff: ’NITROGEN’ 53’ N’ oWdhdrsd 3.
2.2 EBELEBSE
 F XN
44 F B I 280134
KK E B - 2968115J/(kg-K)
BAREN . BREH: 34000x10°Pa (34.000bar)
BEARE © 126.20K(—14695°C)
SRR - 31844x107° m¥ke
= & A FEH:0012514%x10%Pa(0.12514bar)
BE :63.148K (—210°C)
HAERME :© 1.01325bar (1 atm), 25°C(298.15K) (&K) iKW T, o b o e
1915J/(mol-K), x> 2 EH38669J,/mol Th5.
2.3 FHERX
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b ik (1) R. T. Jacobsen R. B. Stewart, and A. F. Myers, Adv. Cryo. Eng.,vol.18,
pp- 248 - 255 (1973)
(2) R. T. Jacobsen, R. B. Stewart, R. D. McCarty and H. J. M. Hanley, N.
B. S. Technical Note 648 ( December, 1973)
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& I-2-1 BREK
Table 0-2-1 Nitrogen Function 179
No. |MMOEN Name BRE UK 3imorE
of Function Function and Argument (s) Range of Argument (s)
1
2 |ALAPP (P) ALAPP:379x(i¥ Laplace Coefficient (m) 12. 514x10°sSPS3 4x10° (Pa)
P#+:Ef Pressure (Pa), (bar) 0. 12514SPs34 0 (bar)
3 |ALAPT(T) ALAPT:3732{%%f Laplace Coef{ficient (m) 63 148sT<126 2 (K)
T#:8K Temperature (K}, (T) —-210 00¢sSTs-146 95 (X)
4 |ALHP (P) ALHP : 288 Latent Heat of Vaporization 12 514x10°SP%£3. 4x10° (Pa)
J/%g) 0 125145P<34 0 (bar)
P*:Ef Pressure (Pa), (bar)
5 |ALHT (T} ALHT: 22 Latent Heat of Vaporization 63 148sT<126. 2 (K)
(J /) -210 002sTs-146 95 (¥)
T* 8% Temperature (K}, (¥)
[ ALMPD (P) ALMPD . RHIMODOMZBR Thermal Conductivity of 12. 514x10°<SPS3 4x10°® (Pa)
Saturated Ligquid (W/ (m-K)) 0. 12514sP<34 0 (bar)
Px:EhH Pressure (Pa), (bar)
7 |ALMPDD (P) ALMPDD : MRKSOMENE Thermal Conductivity of [12. 514x102sSPS3 4x10° (Pa)
Saturated Vapor {(W/ (m-K)) 0 12514sP<34 0 (bar)
Px fgfH Pressure (Pa), (bar)
8 [ALMPT (P, T) ALMPT :pMzI® Thermal Conductivity (W/ (m-K)) |12 514x10°sSPs10°® (Pa)
Px:FE#H Pressure (Pa), (bar) TMLP (P) ST<S1000 0 (K)
T*:8% Temperature (¥)
0 12514SP=<10000 0 (bar)
TMLP (P) STS726. 85 (X)
9 ALMTD (T) ALMTD : MEBOMREANR Thermal Conductivity of 63 148sTs126. 2 (K)
Saturated Liquid (W/ (m-K)) -210 002sT<-146 95 (v)
Tx-&@& Temperature (K), (¥)
10[ALMTDD (T) ALMTDD ' BRIEEMOMERR Thermal Conductivity of |63 148STS126 2 (K)
Saturated Vapor (W/ (m-K)) -210. 002STS-146 95 (¥)
T*:88 Temperature (K), (T)
11| AMUPD (P) AMUPD - fafii D¢ Coefficirent of Viscosity 12 514x10°25P<3 4x10° (Pa)
of Saturated Liquid (Pa-s) 0 12514<P<34 0 (bar)
Px:[ff) Pressure (Pa), (bar)
% 01-2~1 BREAR (03%)
Table I-2-1 Nitrogen Function (cont’ d) 2/9
No. |BUMO&NM Name BIRE RUTIM 5IBORE
of Function Function and Argument (s) Range of Argument (s)
12| AMUPDD (P) AMUPDD : RFURSROMIES Coefficient of Viscost—|12 514x10°SPS3. 4x10° (Pa)
ty of Saturated Vapor (Pa-s) 0. 125148P<34 0 (bar)
Px EH Pressure (Pa), (bar)
13| AMUPT (P. T) AMUPT " ¥#t{%3x Coeffici1ent of Viscosity 12 514x10°sPs10°® (Pa)
(Pa-s) TMLP (P) ST<1000 0 (K)
Px . FEH Pressure (Pa), (bar)
Twx:fH Temperature (¥) 0 12514<P=<10000 0 (bar)
TMLP (P) ST<726 85 (%)
14| AMUTD (T) AMUTD . BRugO%BFX Coefficient of Viscosity 63 148STS126 2 (K)
of Saturated Liquid{Pa-s) —-210. 002sTs-146 8¢5 (v)
T+ B Temperature (K), (X)
15{ AMUTDD (T) AMUTDD . RRESONER Coefficient of Viscosi—|63 148sTs126 2 (K)
ty of Saturated Vapor (Pa-s) -210. 002<Ts-146 95 (¥)
T @ Temperature (K), (¥)
16| CPPD (P) CPPD: MKNODEELMN Isobaric Specific Heat of 12 514x10°<Ps3 4x10° (Pa)
Saturated Liquid (J/ (g K)) 0 12514sP<34 0 (bar)
Px:Efy Pressure (Pa), (bar)
17(CPPDD (P) CPPDD . MIKADEELM Isobaric Specilic Heat 12 514x10°5Ps3 4x10° (Pa)
of Saturated Vapor (J/ (kg K)) 0 12514sPsS34 0 (var)
Px EH Pressure (Pa}, (bar)
18|CPPT (P, T) CPPT ®EMMH Isobaric Specific Heat 12 514x10°5Ps10® (Pa)
{J/ kg-K) 1} TMLP (P) ST=1000 0 (K)
Px:FH Pressure (Pa}, (bar)
T* 8% Temperature (K}, (%) 0 12514sP=10000 0 (bar)
TMLP (P) ST£726 85 (t) :
19{CPTD (T) CPTD: MRMOEELMA lsobaric Specific Heat of 63 148sT<126 2 (K)
Saturated Liquid (J/ (g K) ) —-210 002<Ts-146 95 (¥)
T :RE Temperature (K), (¥)
20|/ CPTDD (T) CPTDD - BRIKMOEFIN 1sobaric Specific Heat 63 148sT=<126 2 (X)
of Saturated Vapor (J/ (kg+K)) =210. 002STs-146 85 (T)
Tx 8y Temperature (K}, (%)
RMKE R AR > 7 — 58 16—
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k¥ U-2-1 ZREK (03F)
Table 01-2-1 Nitrogen Function (cont' d) 3/9
No |BMD%ZM Name BaRd XUBIRK Fimona
of Function Function and Argument (s) Range of Argument (s)
21{CRP (A" CRP .BRACHHAHM Criticatl Parameter W, P, 'S, TNV 0500
He "A" = '"H' :30 791x10° (J/ke) tkx¥sna¥ Specific|fid—>
Enthalpy one of ‘H', ‘P, 'S', 'T" or
Pa: A" =P -3, 4x10° (P2), 34, 0 (bar) EH v
Pressure
St AT ='S" 4, 2269%x10° (J/ (g-K))HzvboE
Specific Entropy
T** ‘A" ='T" 126 2(K), —146, 95 (C) BX Tem~
perature
VeoCAT =V 03 1844107 (m'/ke) LR Specaface
Volume
22{EPSPT(P. T) EPSPT MsR: Static Dielctric Constant (=) |12 514x10°SPS10°® (Pa)
P*x Ef) Pressure (Pa), (bar) TMLP (P) ST<1000. 0 (K)
T* B Temperature (K}, (¥)
0 12514<P<10000 0 (bar)
TMLP (P} STS726 85 (%)
23 |HPD (P) HPD  ffudiottx »o4e Specific Enthalpy of Sat-[12 514x102SPs3. 4x]10° (Pa)
urated Liquid (J/k) 9 12514<P<34. 0(bar)
Px Jif) Pressure (Pa), (bar)
24| HPDD (P) HPDD: talo%kMdttz vy 4 Specific Enthalpy of 12. 514x102<P<S3 4x10° (Pa)
Saturated Vapor (J/kg) 0. 12514<Ps34 0 (bar)
P* Ef) Pressure (Pa), (bar)
T1|HPS (P, ) HPSlkxv#n¥ Specific Enthalpy (J/k) 12 514x10°5PsS10* (Pa)
Px Ef Pressure (Pa), (bar) SPT (P, TMLP (P)) 55%
S-txvtor Specific Entropy (J/ (kg:K)) SPT (P, 1000. 0K) (J/ kg K))
° 0 12514sPs10000 0 (bar)
SPT (P, TMLP (P)) SSs
SPT(P, 726 85T) (J/ (g K))
25 |HPT (P, T) HPT:lkxv#n¥ Specific Enthalpy (J/k) 12 514x10°sSP<]10® (Pa)
Px-JEf Pressure (Pa), (bar) TMLP (P) STS1000. 0 (K)
T* 8% Temperature (K), (T)
0 12514sP<S10000 0 (bar)
TMLP (P) STS726 85 (v}
% DI-2-1 9DUREK (03&) .
Table 0I—-2—-—1 Nitrogen Function (cont' d) 4/9
No, |MB®OZN Name Bl XUTIRE Lt it::2)
of Function Function and Argument (s) Range of Argument (s)
26 |HPX (P, X) HPX.R0EQolkxvsne Specific Enthalpy of 12. 514x10°KP<3, 4x10° (Pa)
Mixture (J/kg) 0. 12514<P<34. 0 (bar)
Px:[Ef Pressure (Pa), (bar) 0sXxs1 0 ()
X -%¥0Y Dryness Fraction (-]
271HTD (T) HTD: fafololtxz s Specific Enthalpy of Sat-1§3 148sSTsS126 2 (K)
urated Liquid (J/k) -210 002ST<-146. 95 (¥)
T*:8ff Temperature [(K), (T)
28 |HTDD (T) HTDD . pfntimottxv#r€ Specifi1c Enthalpy of 63. 148sT<126. 2 (K)
Saturated Vapor (J/k) -210 0025T<-146. 85 (¥}
Tx 8 Temperature (K}, (C)
29 |HTX (T. X) HTX S0%ZOkxzv#r¥ Specific Enthalpy of §3. 148sTs126 2 (K)
Mixture (J/kg) -210. 002ST<~-146. 95 (%)
T #B® Temperature (K}, (X) 0<x<1. 0 ()
X:%2X Dryness Fraction (-}
66
68| PMLT (T) PMLT»* : MMHMLEOES Pressure on Melting Curve |63 148sT<190. 4 (X)
(Pa), (bar) -210 002ST=-82. 75 (T)
Tx:8 Temperature [(K). (¥)
30)PST (T PST*:BMEN Saturation Pressure (Pa), (bar) 63 148sTs126 2 (K)
T+ 8% Temperature (K}, (¥) -210 002ST<-146 85 (v)
12
73
31|S1GP (P) SIGP:RESRH Surface Tension (N/m) 12 514x10°<PS3. 4x10° (Pa)
Px:fff) Pressure (Pa), (bar) 0. 12514<PS34. 0 (bar)
32|SIGT (T) SIGT: &N Surface Tension (N/m) 3. 1488T<126 2 (K)
T+ fif Temperature (K], (T) -210 002STs-146 85 (T)
——
33!1SPD(P) SPD:fiugokzvtol Specific Entropy of Satu-—112, 514x107SPE3 4x10° (Pa)
rated Liquid (J/ (kg*K)) 0 12514<P<34. 0 (bar)
P*"Ef) Pressure (Pa), {bar)
65— KRG SR > 5 — o8
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x 0I-2-1 ERHK (0I¥)
Table 0I-2—-1 Nitrogen Function {cont' d) 5/9
No. |BMOEM] Name BN LUS I FImoumE
of Function Function and Argument (s) Range of Argument (s)
34| SPDD (P) SPDD: % oltkx¥tat Specific Entropy of 12. 514x10°sPs3. 4x10° (Pa)
Saturated Vapor (J/ (g-K)) 0. 12514<P<34. 0 (bar)
Px:FEf) Pressure (Pa), (bar)
35|SPT (P. T) SPT:ftxvtor Specific Entropy (J/ (g-K)) 12. 514x10°sSPs]0® (Pa)
P+ . Ef? Pressure (Pa), (bar) TMLP (P) STS1000. 0 (K)
T+ X Temperature (K), (T}
0 12514<P<10000 0 (bar)
TMLP (P) STS726 85 (T)
36|SPX (P. X) SPX ByoESOlxvtot Specific Entropy of Mix-112 514x]10°SPS3. {x10° (Pa)
ture (J/ (kg-K) ) 0. 125145P<34. 0 (bar)
Px:Ef) Pressure (Pa), (bar) 0sXs1 0 (=)
X ®3¥ Dryness Fraction (=)
37(STD(T) STD :miodottx>~ o Specific Entropy of Satu—|63. 148sTs126. 2 (K)
rated Liquid (J/ (k-K)) —-210. 002sT=<-146 95 (V)
Tx-8B% Temperature (K). (T)
38|STDD (T) STDD - RH%XDtxvtor Specific Entropy of 63 148sTS126 2 (K)
Saturated Vapor (J/ (ke-K)) —-210 002=<T=-146. 95 ()
T*.8K Temperature (K}, (T¥) -
39|STX (T. X) STX :BoX%Oltx o€ Specific Entropy of Mix—|63. 148sST<126. 2 (K)
ture (J/ (g-K)) —-210. 002<T<~146 95 (¥)
T*:B% Temperature (K}, (Q) 0sX<1. 0 (=)
X.€%¥ Dryness Fraction ()
67
69 | TMLP (P) TMLP* : BREETOBK Temperature on Melting 12. 514x10°>sPs10°® (Pa)
Curve {(K}. (¥) 0. 12514<Ps10000 0 (bar)
Px:KE#H Pressure (Pa), (bar)
P
64| TPH (R, H) TPH«:&8% Temperature (X). (¥) 12. 514x10°SP<10° (Pa)
Px-Ef) Pressure (Pa). (bar) HPT (P. TMLP (P)) SHsS
H:tkxvsre Specific Enthalpy (J /) HPT (P. 1000. 0K) (J/kg)
0. 12514<P<10000. 0 {bar)
HPT (P. TMLP (P)) sSH<
HPT (P, 726. 85%¢) (J/ke)
% [1-2-1 2HRUEK (03&)
Table 1-2~1 Nitrogen Function (cont’' d) §/9
No [MH®»zM Name BORs KUB IR SIROWE
of Functton Function and Argument {s) Range of Argument (s)
65| TPS (P. S) TPS*:flf Temperature (K), (%) 12 514x10°2<P<S10® (Pa)
Px-EhH Pressure (Pa), (bar) SPT (P, TMLP,(P)) SS%
S:ltxvtor Specific Entropy (J/ (kg*K)) SPT (P, 1000 0K) (J/ kg+X))
0 12514<Ps10000 0 (bar)
SPT (P, TMLP (P)) Ss
- SPT (P, 726 85%) (J/ (x-K))
T0{TPV (P, V) TPV*:RBE Temperature (K), (¥) 12. 514x10°<P<10°® (Pa)
Px - Eh Pressure(P"j (bar) VPT (P. TMLP (P)) SVs
V it4® Specific Volume (m'/kg) - VPT (P, 1000, 0K) (m/kg)
0 12514sP<10000 0 (bar)
VPT (P, TMLP (P)) SVs
VPT (P, 726 85%) (m/ke)
41 |TRPL (‘A" ) TRPL MMicHiFZ@M Property at Traiple Point ‘P, T onthp—o
Px: ‘A ‘P' 12 514%x10° (Pa), 0. 12514 (bar)EH|one of ‘P or T
Pressure
Tx: ‘A" = 'T" :63. 148 (K}, ~210. 002 (C) &BE Tem-—
; perature
B
- 40 (TSP (P) TSP . QMIKRE Saturation Temperature (K), (%¥) 12. 5614x10°<SP<3. 4x10° (Pa)
Px:EH Pressure (Pa), (bar) 0 125143P<34. 0 (bar)
74
78
42|UPD (P) UPD: RioloOLtMBx 24 Specific Internal Energy |12 514x10°SP<3 4x10° (Pa)
of Saturated Liquid (J/kg) 0 12514<P<34 0 (bar)
P# JEf) Pressure (Pa). (bar)
43(uPDD (P) UPDD : latusksaottiisc 24 Speciflic Internal 12 504x10°<Ps3 4x10° (Pa)
Energy of Saturated Vapor (J/k) 0 12514sP<34 0 (bar)
Px:HEH Pressure (Pa), (bar)
44 |UPT (P, T) UPT.ltABx#4+ Specific Internal Energy 12 514x10°<Ps]10°* (Pa)
(1 /%) TMLP (P) STS1000 0 (K)
Py jt)) Pressure (Pa), (bar}
T* . 8K Temperature (K). (T) 0 12514<P<10000 0 (bar)
TMLP (P} STST726 85 (¢)
FUNKFRBH ER > 7 — R ] — 166 —
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& 01-2-1 ZEREK (03%)
Table 0-2-1 Nitrogen Function (cont' d) 1/9
No |MBo&ZM  Name Bk KOS IR SImonE
of Function Function and Argument (s) Range of Argument (s)
45 |UPX (P, X) UPX : BOAROLLAMcAr4¥ Specific Internal Ener—|12 514x]10°<PsS3. 4x10°* (Pa)
gy of Mixture (J/kg) 0. 12514<P<34. 0 (bar)
Px:f/) Pressure (Pa), (bar) 0£x51, 0 (=)
X:#%%® Dryness Fraction {-)
46 |UTD (T) UTD . MRBOLABIrr4 Specifi1c Internal Energy|[63 148STsS126 2 (K)
of Saturated Ligu:d (J/k) —-210. 0025T<-146 95 (¥)
Tx:&K Temperature (K), (T)
471UTDD (T) UTDD : BREMDLLAMI AL+ Specific Internal 63 148sTsS126. 2 (K)
Energy of Saturated Vapor (J/k) -210 002<T<-146 95 (%)
T* -8 Temperature (K}, (¥)
48| UTX (T, X) UTX BYEMOLLARIALY Specific Internal Ener—(63, 148<TS126 2 (K)
gy of Mixture (J/k) —-210. 002sTs-146 95 (v)
T* @Ml Temperature (K), (X) 0sXs1. 0 (=)
X ¥af Dryness Fraction (-)
49(VPD (P} VPD - MIOBOEAE Specifi1c Volume of Saturated( (]2 514x102SPS3 4x10° (Pa)
Liquid (m/kg) 0 12514sSP<34. 0 (bar)
Px Hf) Pressure (Pa), (bar)
50| VPDD (P) VPDD MREMOLKRY Specific Volume of Satu-— 12 514x10°SPS3 4x]10° (Pa)
rated Vapor (m/kg) 0 12514SPS34 0 (bar)
Px HEf Pressure (Pa), (bar)
51|VPT(P. T) VPT M Specific Volume (m'/k) 12 514x10°SPS10°® (Pa)
Px KEH Pressure (Pa), (bar) TMLP (P) STS1000 0 (K}
Tx.%E Temperature (K). (%)
0 12514sSP<10000 O (bar)
TMLP (P) STS726 85 (t)
52|VPX (P, X} VPX EnHUDLEN Specific Volume of Mixture 12 514x10°SPS3 4x10° (Pa)
(m'/kg) 0 12514sPs34 0 (bar)
Psx Ef) Pressure (Pa), (bar) 0sxst 0 (-}
X 423 Dryness Fraction (=)
53| VTD(T) VTD BRBOHUE Specific Volume of Saturated|63 148STS126 2 (K)
Liquid (m/xe) -210. 002ST<~146, 95 (T)
Tx @I Temperature (K}, (%)
& I1-2-1 ZHAER (03&)
Tabte M1-2-1 Nitrogen Function (cont' d) 8/
No |BEDO&A  Name BML XU5 I SImonH
of Functtion Function and Argument (s) Range of Argument (s)
54 VTDD (T} VTDD ' taREsottiift Specaific Volume of Satu-— 63. 148sT=<126 2 (K)
rated Vapor (m/kg) -210 002<Ts-146 95 (v)
Tx @ Temperature (K). (T)
55 VTX (T, X) VTX BhBADBN Specific Volume of Mixture |63, 148sTS126 2 (K)
(in'/kg) -210 002sSTs-146 395 (%)
TR Temperature (K), (X) 0sxst 0(=)
X #:3% Dryness Fraction (-)
56 | XPH (P, H) XPH ®#&% Dryness Fraction (-) 12 514x10°sSPS3 4x]0° (Pa)
Px K} Pressure (Pa), (bar) 0 125145P<34 0 (bar)
H-8hZEsottxvsne Specific Enthalpy of Mix— [HPD (P) SHSHPDD (P) (J/kg)
ture (J/kg)
571 XPS (P, S) XPS.%&® Dryness Fraction(-) 12 514x107<PsS3 4x10° (Pa}
Px'[Ej Pressure (Pa), (bar) 0 12514sPs34 0 (bar)
S-EbsMolxvbror Specaific Entropy of Mix~ SPD (P) SSSSPDD (P) (J/ (kg-K))
ture (J/ (kg*K))
58 XPU (P, U) XPU:%&HE Dryness Fractton (=) 12. 514x10°SPS3 4x]10° (Pa)
Px:E/) Pressure (Pa), (bar) 0 12514<5Ps34 0 (var)
U: ®DEADABz 4 Specific Internal Energy |UPD (P) SUSUPDD (P) (J/xg)
of Mixture {J/kg)
59| XPV (P, V) XPV K@% Dryness Fraction (=) 12 514x10*sP<3 4x10° (Pa)
Px:HE/ Pressure (Pa), (bar) 0 125145P<34 0 (bar)
V- BoEAOLUN Specific Volume of Mixture VPD (P) SVSVPDD (P) (m'/ke)
{m'/kg)
60| XTH (T, H) XTH:#%2ap Dryness Fraction (=) 63 148sT<126 2 (K)
T#:& Temperature (K). (¥} -210 002sT<-146 95 (T)
H:@n%molzy#re Specific Enthalpy of Mix— [HTD (T) SHSHTDD (T) (J/kg)
ture (J/kg)
61 [XTS (T. S) XTS:®&X Dryness Fraction (-) 63 148sTsS126 2 (K)
T*:Bf Temperature (K). (X) ~210 002STs—-146 95 (T)
S:@DKMOtkx ot Specific Entropy of Mix— STD (T) SSSSTDD (T) (J/ e-K) )
ture (J/ (kg K))
62(XTU (T, U) XTU:#%&® Dryness Fraction (-) 63 148sTs126 2 (K)
Tx:8® Temperature (K), (¥) -210 002<Ts-146 95 (%)
U: B0 AMOAMxArd Spectific Internal Energy UTD (T) SUSUTDD (T} {J/kg)
of Mixture (J/ke

— 167 —
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% I-2-1 ERHEK (D3&)
Table 0-2-1 Nitrogen Function (cont’' d)

No, [MIMDES Name B LUK Bl (ol )
of Function Function and Argument (s) Range of Argument (s)

§3|XTV (T, V) XTV:%&% Dryness Fraction (-]} 63 148sTs126 2 (K)
T*:8E Temperature (K), (%) ~210 002<T<-146 95 ()
V BhRMOLLAEN Specific Volume of Mixture VTD (T) SVSVTDD (T) (m'/ke)

(m'/kg)
FUNKFRBG H > 7 — L8 — 168 —
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3.2 K
BANFHEBOFER & U T Baehr 5(1)0X %, @XOEEDER &L Tid, Kadoya 6(2)D5K
2, zhWFhRALI.
3.1 MHELSICPHELHIAXFE 2 E L EHFLUIDOfE
M B & ER
FLUIDODfE: 'AIR’.
3.2 EBELEHLE
5 F AR Air BEY, Ny=0.7841 (kmol N;,/kmol Air )
0;=0.2066 (kmol O kmol Air)
Ar=10.0093 (kmol Ar,/kmol Air )
5 F B I 2896
K EH T 287223/ (kg-K)
BEREN : BRESN:376625x10%Pa (37.6625bar)
BRIEE : 13252K (—140.63°C)
ERAR AR © 319489x1073 m¥/ke
FE# R B ¢ 101325bar(l atm ), —233.15°C(40K) OBMEKMAERECLVT, o b
oOEHMN484572J/ (kg-K), —233.15°C(40K)DHEHBLAKICH VT, LRBx
AW ¥H5283250J/ kg Th 5.

3.3 E&HEK

R KX P=P(n,T)BROXBNOKX@* L 'K (43b). T i, P=HFEJ], p =HK,
T =REE.

BEAdEE (RAMEK) OENEEE
SCHER(D) D3RE6).

BRI E (MK ) OEHNLRE :
STER(1) DB

SAREERR ¢ AR OERATII ) OR BBy 5, s b o PRIXERIOR G »5. &
L owitiE rfelhx s 2 v R B DR (56) 2> 5515 . BFFEEAD HAHE 3 (1) OB+ &
O (43b) 5, Hx > b e €RTE(OREOS & FUW0» 5, o 20w ERHER1)
DIREOF X U 5, EAELE IE(DORBHE X W8 5, F 725 FE B TR
(NDORBOH &k U9 5315
MRAAOE ¢ KRR & OBJEERIIERQ).
b'e Bk (1) H. D. Baehr and K. Schwier, Die thermodynamischen Eigenschaften der
Luft, Springer -Verlag (1961)
(2) K. Kadoya, N. Matsunaga and A. Nagashima, Viscosity and Thermal
Conductivity of Dry Air in the Gaseous Phase, Journal of Physical

and Chemical Reference Data, to be published.
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& [1-3-1 ZHRMHK
Table 0-3-1 Air Function 11
No, [BBMoO&K Name BaME L UFIR 3ImomeE
of Function Function and Argument (s) Range of Argument (s)
1
2
3
4 [ALHP (P} ALHP:%RM Latent Heat of Vaporization 40, 0x10°<Ps3. 6x10° (Pa)
{J /%) 0. 4<PZ36. 0 (bar)
Px:FH Pressure (Pa), (bar)
5
]
7
8 |[ALMPT (P, T) ALMPT:MAEMR Thermal Conductivity (W/ (m-K)) |0SP<100, 0x10° (Pa)
Pe:fEfH Pressure (Pa), (bar) 85. 0ST=<2000. 0 (K)
T#:8% Temperature (K), (¥)
0sP<1000. 0 (bar)
—188. 155T<1726. 85 (T¥)
RI-3-18R see Fig. 01-~3-1
9
10
| 9}
12
13| AMUPT (P, T) AMUPT : M1 Coefficient of Viscosity 0<P<100. 0x10° (Pa)
(Pa-s) 85, 0ST<2000. 0 (K)
Ps:Ef) Pressure (Pa)., (bar)
T#:8X Temperature [K), (T) 0sPS1000. 0 {bar)
-188. 15sT<1726. 85 (T¥)
®i-3-28R see Fig 0-3-2
14
15
16
% [-3-1 L&MEK (033)
Table 0I~3-1 Air Function (cont' d) 2/1
No. |BMo£8 Name BB X U3 IR 5IBoORE
of Function Function and Argument (s) Range of Argument (s)
17|CPPDD (P) CPPDD: AEMOEEHM Isobaric Specific Heat 1000. 0SPL3 76625%x10° (Pa)
of Saturated Vapor (J/ (kg -K)) 0. 01SP=37. 6625 (bar)
P*:Ef) Pressure (Pa), (bar)
18|CPPT (P, T) CPPT:EHEHM Isobaric Specific Heat 0SP<450. 0x10°® (Pa)
(J/ (kg K) ) 60. 0sT<1523. 15 (X)
P*:EJ) Pressure (Pa). (bar)
T*:8% Temperature (K), (T) 0<P<4500. 0 (bar)
—-213. 15sT<1250. 0 (T)
RI-3-38% see Fig. 1-3-3
19
20|CPTDD (T) CPTDD : MRXXDOEENM Isobaric Specific Heat 0. 0sT<132. 52 (K)
of Saturated Vapor (J/ (kg-K)) -213. 155T=<-140. 63 (v)
Tx:3X Temperature (K}, (%)
21}JCRP ('A") CRP:HAAKCEIEM Critical Parameter ‘H. 'P°, 's', 'T". V' ©o3tonTh
H: A" = "H :34, 248x10° (JANQ lkxrpa¥ Specilic|t—>
Enthalpy one of °H', 'P", 'S", 'T" or
Pe: ‘A" = "P* 13, 76625%x10° (Pa}, 37. 6625 (bar) ha
Ef) Pressure
S: ‘A" = 'S" 14, 3843x10° (J7/ Tg+K) ) ftxvboy
Specific Entropy
T#: ‘A" = ‘T" 1132, 52 (K), —140. 63 (v) @X Tem-
perature
A" = V23, 19489%x107 (o'/ke) KK Specific
Volume
176 {CVPDD (P) CVPDD : RAMMOEEHM Isochoric Spectfic Heat 1000. 0sP<3, 76625x10°® (Pa)
of Saturated Vapor (J/ (kg*K)) 0. 01<P<37,. 6625 (bar)
Px:FEf) Pressure (Pa), (bar)
TT{CVPT (P, T) CVPT:%XBHM Isochoric Specific Heat 0<P<450. 0x10°® (Pa)
U/ g+ K)) 60. 0sT<1523. 15 (K)
Pe:HEfH Pressure (Pa), (bar)
Tx:HX Temperature (K), (¥) 0SP<4500. 0 (bar)
-213 158T£1250. 0 (%)
HI-3-38R see Fig 01~3-3
78 |CVTDD (T} CVTDD : RfAMOEBHM Isochoric Specific Heat 60. 0sT<S132. 52 (K)
of Saturated Vapor (J/ (kg*K)) ~213 158TS-140. 63 (¥)
T*:8% Temperature (K), (T)
n#ﬁli#kﬁﬁfﬁlﬁt v 7“'[1:@ R 170 J—
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% 0-3-~1 ZHEAK (03%)
Table 01-3-1 Air Function (cont’' d) 3/1
No, |MKOZM Name BRE XU SIMOBHE
of Functtion Function and Argument (s) Range of Argument (s)
22
23 HPD (P) HPD: oMotz »pA¥ Specifirc Enthalpy of Sat—[40, 0x10°<P<3 6x10* (Pa)
urated Liquid (J/kg) 0. 4sP<36. 0 (bar)
P#:EfH Pressure (Pa), (bar)
24 |HPDD (P) HPDD: RoXEDiLx 20 Specific Enthalpy of 1000, 0SP<3. 76625x10* (Pa)
Saturated Vapor (J/k) 0. 01<P<37. 6625 (bar)
Px:EfH) Pressure (Pa), (bar)
T1|HPS (P, 5) HPS:ltxvsr¥ Specific Enthalpy (J/k) 1000. 0<P<450. 0x10* (Pa)
Px:Ef) Pressure (Pa), (bar) 0. 01<P<4500. 0 (bar)
S:itzvioe Specific Entropy (J/ (kg*K)) SKELTRRI-3-58R
see Fig, 0-3-5 for S
25{HPT (P. T) HPT:ltx»pA¥ Specific Enthalpy (J/ke) 1000. 0SP=450, 0x10° (Pa)
Px:Ef Pressure (Pa), (bar) 60. 0sT=1523. 15 (K)
Tx:8K Temperature (K}, (T)
0. 01sPx4500. 0 (bar)
~-213. 158T<1250. 0 (¥)
RI-3-38R see Fig. 1-3-3
26 |HPX (P, X) HPX:8pksoltxvsary Specific Enthalpy of 40. 0x10°SP<3. 6x10° (Pa)
Mixture (J/ke) 0. 4SP<36. 0 (bar)
Px:HhH Pressure (Pa), (bar) 0sXs1. 0 (=)
X:95%% Dryness Fraction (=)
27|HTD(T) HTD:Rfololtzyore Specific Enthalpy of Sat—{68. 0ST<132. 0 (K)
urated Liquid (J/ke) -205, 155Ts-141. 15 (v)
T*:8% Temperature (K}, (¥)
28 |HTDD (T) HTDD : fafafpttx o Specific Enthalpy of 60 0sTs132. 52 (K)
Saturated Vapor (J/x) -213. 155T<-140. 63 (v)
T*-8% Temperature (K], (¥)
29
66
68
30 N
® I-3~1 #REK (03%)
Table I~3-1 Air Function (cont’ d) a1
No. |piEoDEA Name BIME XU ZimoRE
of Function Function and Argument (s) Range of Argument (s)
72{PSTD (T} PSTD* : MAKME (M850M) OFH Pressure (Pa), (bar) 68, 0STS132, 42 (K)
on Bubble—Point Curve (Saturated ~-205, 155T<-140. 73 (%)
Liquid)
T*:HX Temperature (K), (t)
73 |PSTDD (T) PSTDD#* : RAGMLE (afu%%) OFH Pressure (Pa), (bar) |60. 0STS132. §2 (K)
on Dew—Point Curve (Saturated -213. 158Ts-140. 63 (v)
Vapor)
T»:EE Temperature (K), (%)
31
32
33|SPD (P) SPD:fafMOtkx >+t Specific Entropy of Satu—~|[40, 0x102<P<3, 6x10° (Pa)
rated Liquid (J/ Ge-K)) 0. 4SP<36. 0 (bar)
Px:HEJ) Pressure (Pa), (bar)
34{SPDD(P) SPDD:tafukodltx b Specific Entropy of 1000. 0<P<3. 76625x10°¢ (Pa)
Saturated Vapor (J/ (kg-K)) 0. 01sPs37, 6625 (bar)
Px:Ef) Pressure (Pa), (bar)
35[SPT (P. T) SPT:ltxvto¢ Specilic Entropy (J/ (ke+K)) 1000. 0SP<450, 0x10° (Pa)
P*:Ef Pressure (Pa), (bar) 60. 0ST<1523. 15 (K)
Tx:B¥ Temperature (K), (T)
0. 01<P<4500. 0 (bar)
—213, 155T£1250. 0 (v]
RI-3-38R see Fig, 0-3-3
36| SPX (P, X) SPX:EbgMoltxv o Specific Entropy of Mix—|40. 0x]10°<PS3. 6x10° (Pa)}
ture (J/ (g*K)) 0. 4SP<36. 0 (bar)
Px:HE7 Pressure (Pa), (bar) 0sX<1. 6 (=)
X:¥%%® Dryness Fraction (=)
37{STD (T) STD:fafulidttz v bo¥ Specific Entropy of Satu—)§8 D<Ts$132. 0 (K)
rated Liquid (J/ (kg+K)) -205. 155Ts-141. 15 (X)
T*:8% Temperature (K), (%)
33{STDD (T) STDD: iz v ro¥ Specific Entropy of 60, 0ST=<132. 52 (K)
Saturated Vapor (J/ (k*K)) -213. 155T<-140. 63 (¥)
T*:8% Temperature (K), (%)
39

— 171 —
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* 01-3-1 2ZHEK (038)
Table OI~3~1 Air Function (cont’ d) 5/1
No, |MMO&ZM Name Bk XU IR 3IMo%E
of Function Function and Argument (s) Range of Argument (s)
67
69
64| TPH (P, H) TPH* 8K Temperature (K], (t) 1000. 0<P<450 0x10° (Pa)
Px:Efy Pressure (Pa), (bar) 0. 01SP<4500. 0 (bar)
H:ltxvor¥ Specific Enthalpy (J/kg) HIBLTRRI-3-48R
see Fig, [-3-4 for H
65| TPS (P, §) TPS*: 8K Temperature (K), (¥) 1000. 0SP<450. 0x10° (Pa)
P*:Ef Pressure (Pa). (bar) 0. 01<Ps4500. 0 (bar)
S:ftxvror Specific Entropy (J/ (g-K)) SKELTRREI-3-58R
see Fig. 0-3-5 for §
T0|TPV (P, V) TPV»:8X Temperature (K}, (¥X) 1000 0<P<450. 0x10° (Pa)
Px-[Ef Pressure (Pa), (bar) 0 01<P<4500. 0 (bar)
Vit Specific Volume (m/kg) VIRBLTHRI-3-68K
see Fig. J-3-6 for V
41
40
74 (TSPD (P) TSPD*: ®AGML (Mfok) OBX Temperature (K), (T) 40. 0x10°SPs3. 77434x10° (Pa)
on Bubble~Point Curve (Saturated 0 4s<P<37, 7434 (bar)
Liquid)
Ps:Ef) Pressure (Pa), (bar)
75| TSPDD (P) TSPDD*: BAMML (RKX OHEX Temperasture (K), () [1000. 0SPS3 76625x10° (Pa)
on Dew—Point Curve (Saturated 0 01sSP<37. 6625 (bar)
Vapor)
Px:Hf) Pressure (Pa), (bar)
42|UPD (P} UPD : iSlMOLAMx A A+ Specific Internal Energy[40 0xI0%<Ps<3. 6x10® (Pa)
of Saturated Liquid (J %) 0. 4sP<36. 0 (bar)
Px:FE/) Pressure (Pa), (bar)
43| UPDD (P) UPDD : MHIRMOILABz A+ Spectfic Internat 1000. 0sP<3. 76625x10° (Pa)
Energy of Saturated Vapor (J/ke) 0 01sPS37 6625 (bar)
Px:fEJ) Pressure (Pa), (bar)
% I-3-1 ZRMAK (03%)
Table O0I-3-1 Air Function (cont' d) 6/17
No [BUM®D%M) Name B XUB IR El- ol |
of Function Function and Argument (s) Range of Argument (s)
441UPT (P, T) UPT:HtABxAn4 Specific Internal Energy 1000. 0sP<450. 0x10°® (Pa)
(J/xg) §0. 0sT<1523. 15 (K)
Px:Ef) Pressure (Pa), (bar)
Tx:RE Temperature (K}, (%) 0. 01<P<4500. 0 (bar)
~213. 15sT<1250. 0 (%)
BI-3-38% see Fig 0-3-3
45[uPx (P, X) UPX : BOEMOltAMx 2+ Specific Internal Ener—|40. 0x10°sPsS3 6x10° (Pa)
gy of Mixture (J/kg) 0. 4sPS36. 0 (bar)
P*:FEf) Pressure (Pa), (bar) 0sX<1. 0 ()
X:#%%% Dryness Fraction (=)
46 |UTD (T) UTD: REMOLLAMx a4 Specific Internal Energy |68 0<Ts132 0 (K)
of Saturated Liquid (J/k) -205, 15sT=<-141. 15 ()
Tx: 8% Temperature (K}, (¥)
47|UTDD (T) UTDD : RIASOINBz 444 Specific Internal 60. 0sT<132. 52 (K)
Energy of Saturated Vapor (J/kg -213. 158T<-140. 63 (T)
Tx:8% Temperature (K), (t)
48
49{VPD (P) VPD: RO Specific Volume of Saturated|40, 0x10°sSPsS3, 6x10° (Pa)
Liquid (m'/k) 0. 4SP<36. 0 (bar)
Px:[fE/) Pressure (Pa), (bar)
50| VPDD (P) VPDD : REEMOLLUR Specific Volume of Satu-— 1000, 0<P<£3. 76625x10°® (Pa)
rated Vapor (m/kg) 0. 01<P<37. 6625 (bar)
Px:HEf Pressure (Pa), (bar)
51|VPT (P. T) VPT: L@ Specific Volume (m/kg) 1000. 0sPs450. 0x10° (Pa)
Px:Eh Pressure (Pa), (bar) 60. 0ST<1523. 15 (K)
T#»:8K Temperature (K), (T)
0. 01sPs4500. 0 (bar)
-213. 155T<1250. 0 (©)
BI-3-38R see Fig 01-3-3
S2{VPX (P, X) VPX:BOKSOIEHNM Specific Volume of Mixture |40. 0x]10°<P<3. 6x10° (Pa)
) 0. 4sP=36. 0 (bar)
Px:fH) Pressure (Pa), (bar) 0sX<1. 0 (=)
X:43%% Dryness Fraction (=)

FMNKFRBG H L > 57—
Vol.18 No. 3 1985

— 172 —



PROPATH: B¥(E 70 55 & « /¥y r — 5/ BB21IR

177

% 0-3-1 ZHAMK (0I%)
Table 0-3-1 Air Function (cont' d)
No. [BM®OZA Name BB XUBIN SoRHE
of Function Function and Argument (s) Range of Argument (s)
53(VTD (T) VTD: R8O Specific Volume of Saturated |88, 0sST<132. 52 (K)
Liquid (m/xg) -205. 15STS~140. 63 (%)
T*:8X Temperature (K}, (%)
54|VTDD (T) VTDD: BRRMOLAEN Specific Volume of Satu-— [ 0ST<132. 52 (K)
rated Vapor (m/ke) -213. 155TS-140. 63 (v)
T#:BX Temperature (K), (%)
§5
56 [ XPH (P, H) XPH:®&® Dryness Fraction () 40, 0x10°SP<3, 6x10° (Pa)
Pa:Ef) Pressure (Pa), (bar) 0. 4SP<36. 0 (bar)
H:&hxolkxs2re Specific Enthalpy of Mix— [HPD (P) SHSHPDD (P) (J/x)
ture (J/kg)
57(XPS (P. §) XPS:%4% Dryness Fraction (-] 40. 0x10°<P<3. 6x10° (Pa)
Px:KEf Pressure (Pa), (bar) 0. 4sP<36. 0 (bar)
S:HDEMDx oY Specific Entropy of Mix- SPD (P) SSSSPDD (P) (J/ (k- K))
ture (J/ (ke+K))
58| XPU (P, ) XPU:®4% Dryness Fraction (=) 40. 0x10°SP£3. 6x10° (Pa)
Px:Ef) Pressure (Pa), (bar) 0. 4<P<36, 0 (bar)
U:HOREOkAMLIr¥ Specific Internal Energy jUPD (P) SUSUPDD (P) (J/k)
of Mixture (J/kp)
531 XPV (P, V) XPV:B&X Dryness Fraction (-) 40. 0x10*<P<3. 6x10° (Pa)
P+ :Ef)y Pressure (Pa), (bar) 0. 4<P<36. 0 (bar)
V:S8DREOLUM Specific Volume of Mixture VPD (P) SVEVPDD (P) («/kg)
(rt'/kg)
60
61
62
63
N
X10° (Pal  bar] .
100 1000 —— ~
ER Air OO
P =(0,00430T2—1.03T +64.9
x10° NG S
T 106 N P:[Pal T:[X]{ \
9.838 98381 NN\ \
- \ J
= \
3.3 ] \\\
B2 3 (HHRS0)
B dew—point curve
* (saturated vapor)
Lo A ] B , ,
0 0 - E .
“188.15 o 1726.85 (]
B 2RI 2000 (K1
T
I-3-1 B3 ALNPT(P,DITHF S FIR(P.NOREH
Fig. B —3—1 Range of Arguments (P.T) for ALNPT(P,T)
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XI0° TFa) T(bar]
100° 1000 ——
T& Air \\\\\\\ \
P =(0.00430T7—1.03T+64.9)
N300 NONNN AN
b 06 NPi(Pal T:AK)
’ " N \
3517 39.17 L\\\\\
z.g‘_@gusmm\
- dew—point curve \ "\ '\
_0._1?@_ 1.4713 L. I \ \(S?turaled\van\or)\
0 0 igg15 0 1726.85 ()
85 273.15 2000 (K1
T
I-3-2 DA% ANUPT(P,TNTH Y B3P, DORH
Fig. 1—3—2 Range of Arguments (P,T) for ANUPT(P.T)

PR : /
60 132.52 223.15 273.15 477.15  709.15 849.15

/{

- 1523.15 [K1]
x10% (Pal  lberl 5y37s 395 T50 0 204.0 436.0 576.0 1250 ()
450 4500 |_E 1 } T < AN N
; S A L R T=-0.2X10"" P2\
o it I t SO\ S +18.8%107¢ P - 4011
350 3500.0f -~ A= = = ¢ -} ~ -~ T=-0665x10"""P?
[ | N\ +54.5X107 P = 10451 \
Co ! N THK) Pyl Pal
! ! | V =1.204%10" w/kg h \
]
by
U U 11| o ST S \\\\
o Sy T =223.15 K(-50 )
= 2R Prof - ==l == \:\\\\\\
' | AN NN N N
- — SV =1,420% 107 w/k
o wl ot N NN
o T=132.52 K(~140.63 O). N
N\
EEEN:TEAN DN
! critical noint\\
[}
! AU (EAARSD NN NN N
T _ :A\den'—point curve(saturated vapor)
o0 00| NOONNNAN N
O o315 L 1250 (cT
60 213.15 1523.15 [K]
) T
M 0-3-3  B# CPPT(P,T), CVPTI(P,T), HPI(P,T), SPT(P,T), UPT(P,T),
HEUVPT(R,DIZHT 5515 (P, 1) DkEE
Fig. 1—3-3 Range of Arguwents (P,T) for CPPT(P,T), CVPT(P,T), HPT(P.T)
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Yfggﬁ)" Toar]
4500
S — 7 YR AR RN
4000.0f=~===~==os -~ - - - \\\+1g,ax10" P=40l1
- — \
0 3500.0 T:lﬁ.s?ﬁsi‘ro‘\"}']
\\+54.5%10°* P — 10451
(K] P:[Pal
NN O\ I3
V=L 20107 e o
Teso1 “1691.0 \ 3
Fal i T =223.15 K{~50 ) N
B getT2 7.2 \ o
V =1.420%10-% 2*/k¢ &
20.61 206.1 AN\ N T
50 50 T e 13252 K( 140,68 T) \ (3
vE 5.0 ﬁ(\ crlncu\f polnt \
'\\}ﬁ\i[j\m\rate\si\vapor
mfu;\\\mun\ted l\iq\u}
W NN 0.07
=0.3 0 0.5 1.0 1.5 2.0 25
%10t
. H [J/k)
B 0-3-4 A% TPICP.INISHF B33P, IDORE
Fig. T—3-4 Range of Arguments (P,H) for TPH(P,H)
'X10° [Pa]  TTber]
450 4500 ——1— T T T
TS sl ER_Air T==0.2x10-""P2 .
100 4000.0 T - _+19.8x10- P Z7071
550, T T=-0.665x10"""P?
4500.0 +54.5><10"P—10451_
T:[K) P:[Pal
169.1 16810~ - == - -~
A 92,72 E A S
20,61 206, b e e oo
5.0 50
—— — \ .
3.6 BOf -~ mm - NN
Tty \\
e BRSO
saturated N\saturated vapor
001 i Niquid; d.of
0 (Rt — - = L o =
2 3 4 5 6 1 8 10
. x10?
S [J/tkg-K)1
B 0-3-5 pa#k TPS(P,S)4 L TFHPS(P,S)IT®bd B T3 (P,S) DA
Fig. 1 —3—5 Range of Argusents (P,S) for TPS(P,S) and HPS(P,S)
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X10° TPl Toar)

250 — §
" E— !
) m/ w0031 T=—0,2X10- " PIF18,8%10- P—40li
A T 0 EEKIT P2 +54.5X10-F - 10457
, T:[K] “P:[Pal

V=1.204%107* £/kg

163.1 1691.0f--

PO T I T O ) 7 T<T803 15 K(izsg .
o __ AT ©)
20.61 206.1

5.0 50

N —132 52 K(—MO 63
&XH-R critical point’

5.8 36.0f---

saturated vapor
LS 4.7 s
FHH  saturated lauid

0.07 0.4 A/
0 0% 0.005 0.01 0.015
Vo [w?/ke)
® 0-3-6 BO¥ TPV(P.VITHE B3 IR(P.V)DOEH
Fig. I—3-6 Range of Arguments (P,V) for TPV(P,V)
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4, “BMERFR -
BAOFNLBEOHAER E U TR IUPACO-BIREERKR(N OR %2, KARHNOHAEREL TR
Miller 52} %2, ZH ZFNEAL 2.
4.1 PELESIOYEZRBIAXFR L ZHFLUID DA
M B £ I ZBRERE
FLUID®D{#: ’'CARBONDIOXIDE’® %W i3’ CO2° owiThhpeT5.
4.2 BEILERLE
5 F X I CO
5 F B I 44009
SEEH D 18892 1/ (kg K)
BRER  BREN: 7.3825%x10%Pa (73.825bar)
FEARIEE © 304.21K (31.06°C)
BRAAR . 21459%x103m¥ ke
= & A ! FES:05185%x10%Pa (5.185bar)
HE : 21658K (—56.57°C)
EERE © EUEE(-27315C) OREERK(ER) K0T, x>y o0/ (ke-K),
Ko 210E€00J/ kg ThHA.
4.3 FEA
K KX P=P (o, T)EAOXBVDORM. i, P=EJ, p=FE, T=HK.
R OE I XEO1OREB).
R FER © BEERBCBOORB X » 56, o bo CRBEOME & XE1)DRG» 5,
Eomkl gt 2 v CRIBEOME & XE)ORNW 55 E. FEREGE I 0K

T eI 6 FE.
RN £
OXE()DR(2).
EREEE
ZOMOWE @ REEEXRE)OFROHEEARH 6 5HE.
bV ik (1) International Thermodynamic Table of the Fluid State Carbon Dioxide,

IUPAC, vol. 3, (1976)
(2) J.W. Miller Jr. and C. L. Yaws, Chemical Engineering, vol. 83, no. 23,
(1976) p. 127

FUMKFERBG M > 57— L

— 177 — Vol.18 No.3 1985



Bf % OB %

x DI-4-1 ZBIGERKEXK
Table 0I—-4—-1 Carbon Dioxide Function 1/10
No, |MHDLH Name BSkE X U3 IR 3ioRE
of Function Function and Argument (s) Range of Argument (s)
1
2 ALAPP (P) ALAPP: 373kl Laplace Coefficrent (m) 0. 5185x10°sPs7, 3825x10° (Pa)
Px:FEf Pressure (Pa), (bar) 5 1855P£73. 825 (bar)
3 ALAPT (T) ALAPT:57532{i% Laplace Coefficient (m) 216 58<T=<304. 21 (K}
T*:8% Temperature (K}, (¥) ~56. §7TST=31. 06 (¥
4 [ALHP (P) ALHP:%3M Latent Heat of Vaporization 0. 5185%x10°<P<7. 3825x}10° (Pa)
(1 /kg) 5. 185<P<73 825 (bar)
P*:Ef) Pressure (Pa}. (bar)
5 | ALHT (T) ALHT : %M Latent Heat of Vaporization 216. 58sT<304 21 (K)
(J/ks) ~56. 575T<31. 06 (%)
T*:8K Temperature (K), (¥)
[
7
8
9
10
11
12
13
14
15
16 {CPPD () CPPD:MaRIMOEELMN I1sobaric Specific Heat of 0. 518 5x10'sps7 3325x10'(yu
Saturated Liqu:d (J/ (kg*K)) 5 185sP<73. 825 (bar) -
Px-Efy Pressure (Pa), (bar)
17|CPPDD (P) CPPDD: (IKMOEELMK [sobaric Specific Heat 0. 5185%x10°<P<7T 3825x10° (Pa)
of Saturated Vapor (J/ (kg-K)) 5. 185SP<73. 825 (bar)
Px:Efy Pressure (Pa), (bar)
& O0-4-1 ZR{ERMBEYK (03F)
Table OI—-~4-1 Carbon Dioxide Function (cont’' d) 2/10
No. {BMMDOZM Name BIkch LUBIRK 3IRowRE
of Function Function and Argument (s) Range of Argument (s)
18|CPPT (P, T) CPPT:®EMM Isobaric Specific Heat 10. 0x10°sP<0. 5185%x10° (Pa)
U/ (g K) ) 220. 0ST=1100. 0 (K),
Px:Ef) Pressure (Pa), (bar) 0. 5185x10°<P<60, 0x10° (Pa)
Tx:8m Temperature (K), (¥) TMLP (P) ST£1100. 0 (K).
60. 0x10®<P<100. 0x10°® (Pa)
TMLP (P) ST<S700. 0 (K)
0. 1SP<5. 185 (bar)
-53. 158T<826. 85 (),
5. 1855P<600. 0 (bar)
TMLP (P) ST<826. 85 (¢},
§00. 0<P<1000. 0 (bar)
TMLP (P) STS426. 85 (t)
19| CPTD (T) CPTD:MAMORENM lsobaric Specific Heat of }216. 58ST<304. 21 (K)
Saturated Liquid (J/ (kg*K)) ~56. 57<T<31. 06 (v)
T*:8% Temperature (K), (T)
20| CPTDD (T) CPTDD : REMMOEELN Isobaric Spectfic Heal 216. 58sT<304. 21 (K)
of Saturated Vapor (J/ (g-K)) -56. 57<T<31. 06 (v)

T*:8f% Temperature (K), (t)

21|CRP (‘A")

CRP Ilﬁﬂkﬁl}&ﬁ Critical Parameter

‘At = H' 1636 64x10° (/) lxvoal
Specific Enthalpy
Px: ‘A" = 'P' 17, 3825x10° (Pa), 73 825 (bar) N

Px:FEfH Pressure (Pa), (bar)

Pressure
S: ‘A'="'S" 13 5579x10* (J/ (g-K))thxvtorw
Specific Entropy
Tx: "A" = 'T" :304. 21 (K), 31, 06 (C) R Temper—
ature
Vi AT = VT 02 1459x10% (m/ke) HEK®R Specifac
Volume
22
23 |HPD (P) HPD:psflokz 4~ Specific Enthalpy of Sat—|0. 5185x10°<P<7, 3825x]10° (Pa)
urated Liquid (J/k) 5. 185sSPs73. 825 (bar)
P*:E}) Pressure (Pa), (bar)
24 |HPDD (P) HPDD : fafakoltxvs 4 Specific Enthalpy of 0. 5185x10°<Ps7. 3825x10° (Pa)
Saturated Vapor (J/) 5. 1855P<73, 825 (bar)

TUHKRFE RG> 7 — K8
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T 21

x DI-4-1 ZRMIERRBER (03&)
Table 0—-4-1 Carbon Dioxide Function (cont’' d) 3/10
No. |MMOEM Name Btk RUF IR L) Lol i ]
of Function Function and Argument (s) Range of Argument {s)
T1|HPS (P, 8) HPS.ltxvsr¥ Specific Enthalpy (J/ka) 10, 0x10°<P<0. 5185x10°* (Pa)
Px-EfH) Pressure (Pa), (bar) SPT (P, 220. 0K) £S<
S:ltxrtor Specific Entropy (J/ (kg+K)) SPT (P, 1100. 0K) (J/ (kg+K) ).
0. 5185x10°<P<60. 0x10¢ (Pa})
SPT (P, TMLP (P)) SS%
SPT (P, 1100. 0K) (J/ (ke-K) ),
60. 0x10°<P<100, 0x10° (Pa)
SPT (P, TMLP (P)) S< .
SPT (P, 700. 0K) 374 g+ K))
0 1sP<5, 185(b.r)
SPT (P, ~53,. 15¢¥) S
SPT (P, 826. 85’C) (J/ kg+K) ),
5. 1855P<600. 0 (bar)
SPT (P, TMLP (P) ) SS%
SPT (P, 826. 85%T) (J/ (eg-K) ),
600. 0<P<1000. 0 (bar)
SPT (P, TMLP (P)) SS<
SPT (P, 426. 85%) (J/ (g K) )}
25 |HPT (P, T) HPT:tlkxvsnre Specific Enthalpy (J/kg) 10. 0x10<P<0. 5185x10° (Pa)
Px:EH Pressure (Pa). (bar) 220. 0sT<1100 0 (K).
T*:@BE Temperature (K), (T) 0. 5185x)10°SPs60. 0x10° (Pa)
TMLP (P) STS1100. 0 (K)
60. 0x10°<P<100. 0x10° (Pa}
TMLP (P) STST700. 0 (K)
0. 1SP<5, 185 (bar)
-53. 15sT<826. 85 (v).
5. 185<P<600. 0 (bar)
TMLP (P) STS826 85 (¥).
600. 0<P<1000. 0 (bar)
TMLP (P) ST£426. 85 (T)
26 |HPX (P, X) HPX:@n&uolt=vsre Specific Enthalpy of 0. 5185x10°<P<7. 3825x10° (Pa)
Mixture (J/kg) 5. 1855P<73. 825 (bar)
#:EH Pressure (Pa), (bar) 0sX<1. 0 (-)
X'#&% Dryness Fraction (-}
27|HTD (T) HTD: otk >s4¥ Specific Enthalpy of Sat—-[216. 58sTS304 21 (K)
urated Liquid (J/w) -56. 57£T<31. 06 (T)
T :HE Temperature (K), (¥)
# I-4-1 ZRIGKRMEAXR (032%)
Table M—-4-1 Carbon Dioxide Function (cont’ d) 10
No [PIMo&A  Name Bkks X U3 IR 3imonE
of Function Function and Argument (s) Range of Argument (s)
28 |HTDD (T) HTDD ' itz vp 4 Specific Enthalpy of 216. 58sT<304. 21 (K)
Saturated Vapor {J/kg) -56. 57<T=<31. 06 (¥)
T#*:@ Temperature (K}, (T)
29 |{HTX (T. X) HTX ' BoEsaottxvsre Specific Enthalpy of 216. 58sTS304. 21 (K)
Mixture (J/kg) -56 57sT<31. 06 (¥)
T«.HI Temperature (X}, (T) 0sX=<1. 0 (=)
X:$%% Dryness Fraction (-)
66
68| PMLT (T} PMLT* : AR EDES Pressure on Melting Curve|216. 58<T<237. 0 (K)
(Pa), (bar) -56. 578T$-36. 15 (T)
Tx:8% Temperature (K), (T)
30|PST(T) PST*:RfH/) Saturation Pressure (Pa), (bar) 216. 58<T<304. 21 (K)
T*-8® Temperature (K), (¥) —-56. 575T<31. 06 (¥)
72
73
31|SIGP (P) SIGP: &N Surface Tension (N/m) 0. 5185x10°<PsT 3825x10° (Pa)
Px:H/3 Pressure (Pa), (bar) 5. 1855PsS73 825 (bar)
32|SIGT (T SIGT %MRA Surface Tension (N/m) 216. 58<T<304. 21 (K)
Tx: 88 Temperature (K), (T) —-56. 573T<£31. 06 (v}
33|sPD (P) SPD - Mfufidltz~tor Specific Entropy of Satu—|0. 5185x10°<P<7. 3825x10° (Pa)
rated Liquid (J/ (kg*K)) 5. 185<P<73, 825 (bar)
*:EH Pressure (Pa), (bar)
34(SPDD (P) SPDD: tfafimoltz v be Specilic Entropy of 0. 5185x10°<Ps7, 3825x10° (Pa)
Saturated Vapor (J/ (kg+K)) 5 185SPs73. 825 (bar)
Px:FEH Pressure (Pa), (bar)
79— HINKFERTIE S > 7 — L8
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% D-4-1 ZRILERBY (03%)
Table I-4—-1 Carbon Dioxide Function (cont' d) 5/10
No. |mMoO%# Name BB X UFIR FIgoRE
of Function Function and Argument (s) Range of Argument (s)
351/ SPT(P. T) SPT Htxvtot Specific Entropy (J/ (kg:K)) 10 0x10°<P<0. 5185x10° (Pa)
P*:FEH Pressure (Pa), (bar) 220 0sST<1100 0 (K),
T+ :%% Temperature (K}, (T) 0. 5185x10°<Ps60. 0x10° (Pa)
TMLP (P) STS1100 0 (K).
60. 0x10°<P<100. 0x10° (Pa)
TMLP (P) ST<700 0 (K)
0. 1SP<5. 185 (bar)
-53 155T<826. 85 (%)
5 1855P<600. 0 (bar)
TMLP (P) ST<826 85 (T¥).
600 0<P<1000 0 (bar}
TMLP (P) STS426 85 (Y¥)
36| SPX (P, X) SPX:Hh&k&ottxv o Specific Entropy of Mix—|0 5185x10°<Ps7, 3825x10°* (Pa)
ture (J/ (kg*K) ) 5 185<P<73 825 (bar)
Px-EfH Pressure (Pa), (bar) 0sX<1 0 (=)
X &% Dryness Fraction (-)
37|STD(T) STD:MEMOtx o Spectfic Entropy of Satu-j216 58sT=<304 21 (K)
rated Liquid (J/ (kg-K)) -56 S57sT<31. 06 (T)
Tx:8% Temperature (K), (¥)
38|STDD (T) STDD: ROtz ¥ but Speci1fic Entropy of 216 58sTs<304. 21 (K)
. Saturated Vapor (J/ (kg K)) 56. 57sT<31. 06 (¥)
Tx:8% Temperature (K), (T)
39STXAT. X) STX:EpANMOkzv oY Specific Entropy of Mix—{21 58sT=<304. 21 (K)
ture (J/ (g-K)) -56 57STs31 06 (T)
T»:8% Temperature (K), (¥) 0<X<t. 0 (=)
X.958% Dryness Fraction (=)
67
69 [ TMLP (P) TMLP* : BMIRLOMY Temperature on Melting 0. 5185x10°<PS100 0x}10° (Pa)
Curve (K), (v 5 1855P<1000. 0 (bar)
Px"KE}H Pressure (Pa), (bar)
& I-4-1 ZBMAERSKEK (03%)
Table O-4-1 Carbon Dioxide Function (cont' d) 6/10
No, |BIHKO&M Name B LUF IR Hl- ol
of Function Function and Argument (s) Range of Argument (s)
§4 | TPH (P, H) TPH*: 8K Temperature (K), (%] 10. 0x10°<P<0. 5185x10° (Pa)
P*'[EH Pressure (Pa), (bar) HPT (P, 220. 0K} SH
H:lxv#nrt Specific Enthalpy (J/k) HPT (P, 1100. 0K) (J/x) .
0. 5185x10°<P<60 0x10° (Pa)
HPT (P, TMLP (P)) SHZ
HPT (P, 1100 0K) (J/ke).
60. 0x10°<P<100. 0x10°® (Pa)
HPT (P, TMLP (P) ) SHZ
HPT (P, 700. 0K) (J/k)
0 1<P<5. 185 (bar)
HPT (P, =53 15%T) SHS
HPT (P, 8286. 85T) (J/k).
5. 1855P<600. 0 (bar)
HPT (P, TMLP (P)) SHs
HPT (P. 826. 85%C) (J/ka).
6§00. 0<P<1000. 0 (bar)
HPT (P, TMLP (P)) SH<
HPT (P, 426 B85%T) (J/ka)
65| TPS (P, S) TPS#*:Hf Temperature (K), (t) 10. 0x10°<P<0. 5185x10°® (Pa)
Px:FEf Pressure (Pa), (bar) SPT (P, 220 0K) =S5
S:ltzvbo¥ Specific Entropy (J/ (g K)) SPT (P, 1100 0K) (J/ Gg-K) ).
0. 5185x10°sP<60. 0x10°® (Pa)
; SPT (P, TMLP (P)) £S<
SPT (P, 1100. 0K) (J/ (kg-K) ).
60 0x10°<P<100. 0x10°® (Pa)
SPT (P, TMLP (P)) S5
SPT (P, 700. 0K) (J/ (g-K))
0. 1SP<5. 185 (bar)
SPT (P, —53, 15%¢) sSs
SPT (P, 826 85%) (J/ ke-K)),
5. 1855P<600. 0 (bar)
SPT (P, TMLP (P)) 5%
SPT (P, 826. 85C) (J/ (ke*K) ).
600. 0<P<1000 0 (bar)
SPT (P, TMLP (P)) S8
SPT (P, 426. 85%¥) (J/ (ke-K))
RIKFRRE B> 7 — LR
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& D-4-1 ZB{EEKKH (0T)
Table NT-4-1 Carbon Dioxide Function (cont’ d) /10
No. |MMoOZM  Name DM XUBIRK -Gl ]
of Function Function and Argument {s) Range of Argument (s)
T70(TPV (P, V) TPV» Bt Temperature (K), (¥) 10. 0x10°<P<0, 5185x10° (Pa)
P [Ef; Pressure (Pa), (bar) VPT (P, 220. 0K) V<
' Vit Specafic Volume {m/k) VPT (P, 1100. 0K) (m/xe),
0. 5185x10°<Ps60 0x10° (Pa)
VPT (P, TMLP (P)) SVg
VPT (P, 1100. 0K) (m'/ke).
60. 0x10*<P<100. 0x10° (Pa)
VPT (P, TMLP (P)) SVs
VPT (P, 700. 0K) (m/kg)
0. 1SP<5. 185 (bar)
VPT (P, ~53. 15%C) SVs
VPT (P, 826, 85T} (m/ks).
5. 185<Ps600 0 (bar)
VPT (P, TMLP (P)) Vg
VPT (P, 826. 85%) (m/xg) .
600. 0<P<1000. 0 (bar)
VPT (P, TMLP (P)) SVS
VPT (P, 426. 85%) (m/kg}
41 [TRPL ('A") TRPL=* L1358 Property at Triple Point ‘P T ovThr—
Px: A * 0. 5185%10°% (Pa), 5, 185 (var) BNy ene of 'P° or 'T
Pressure
Tx: ‘A" ='T" :216. 58 (K), -56 57 (¥ &% Temper—
ature
40| TSP (P) TSPw»:fafuilt Saturation Temperature (K}, (€] [0, 5185x10°SP<7 3825x10° (Pa)
Pr:Ef) Pressure (Pa), (bar) 5. 1855P<73. 825 (bar)
74
75
421UPD (P) UPD : MEMOHMx 24 Specili1c Internal Energy |0, 5185x10°<Ps7 3825x10°® (Pa)
of Saturated Liquid {J/kg) . 185sP<73. 825 (bar)
Px:[Ef) Pressure (Pa), (bar)
43|UupPDD (P) UPDD: MRARODILRBz A+ Specr1fic Internal 0. 5185x10°<P<?7 3825x10° (Pa)
Energy of Saturated Vapor (J/k) 5. 1855P=<73. 825 (bar)
Px:HEfH Pressure (Pa), (bar)
Z I-4-1 ZRIBAREK (038)
Table O0-4—-1 Carbon Dioxide Function (cont’' d) 8/10
No |MEDOZA Name MBS XU3 IR BIRonE
of Function Function and Argument (s) Range of Argument (s)
44 |UPT (P, T) UPT:ltRxan¥ Specif{ic Internal Energy 10 0x102<P<0 5185x10°® (Pa)
(J/xg) 220. 0STS1100 0 (K).
Px[EH Pressure (Pa), (bar) 0. 5185x10°SPs60, 0x10°* (Pa)
T*:8 Temperature (K), (¥) TMLP (P} STS1100. 0 (K),
60. 0x10°<P<100 0x10® (Pa)
TMLP (P) STS700. 0 (K)
0. 1<P<5. 185 (bar)
-53. 155T<826. 85 (v),
5. 1855P<600. 0 (bar)
TMLP (P) STS826. 85 (¥),
600 0<P<1000. 0 (bar)
TMLP (P) ST£426. 85 (T)
451UPX (P, X) UPX :BOXAOABz+A+ Specific Internal Ener—~{0. 5185x10°<PS7. 3825x10° (Pa)
gy of Mixture (J/k) 5 185sP<73. 825 (bar)
P* .Ef) Pressure (Pa), (bar) 0sX<1. 0 (=)
X.%%% Dryness Fraction (-)
(B8 1UTD (T UTD: tsfodottittxdnd Specific tnternal Energy|216. 53STS304 21 (K)
of Saturated Liquid (J/ k) ~56. 57=T<31. 06 (v)
T*: 8K Temperature (K), )
47]UTDD (T) UTDD : BRRADIABL 2+ Specific Internal 216. 585T=304. 21 (K)
Energy of Saturated Vapor (J/kg) -56. §7sT=<31. 06 (%)
Tx:BE Temperature (K), (¥)
48 |UTX (T, X) UTX : B0%aONBzrn+ Specific Internal Ener—j216. 58STS304. 21 (K)
gy of Mixture (J/kg) -56. 57sT<31. 06 (T)
T»:8K Temperature (K), (T¥) 0sXs1, 0 (=)
X:fa® Dryness Fraction (-}
49| VPD (P) VPD: RiROLUN Specific Volume of Saturated|0. 5185x10°<P<7. 3825%x10° (Pa)
Liquid (m'/ke) 5 185<P<73. 825 (bar)
Px:EfH Pressure (Pa), (bar)
50|vPDD (P} VPDD : QoMo Specific Volume of Satu- 0. 5185x10°<Ps7. 3825x]10* (Pa)
rated Vapor (m/ks) 5. 1855P<73. 825 (bar)
P»:FEH Pressure (Pa), (bar)
— 18] — FUNKRFRBGH B > 5 — 8
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Table

 I-4-1 ZRYeBLRBAR (03%)

I-4-—1 Carbon Dioxide Function (cont’ d) 9/10

No, | BB&H

Name
of Function

BB X UG

Function and Argument (s)

SIMonE
Range of Argument (s)

51| VPT (P, T) VPT:H#®t Specific Volume (a/k) 10, 0x10°sSP<0. 5185x10°® {Pa)
Px:FE#H Pressure (Pa), (bar) 220. 0ST<1100. 0 (K).
Tx:@% Temperature (K), (T) 0. 5185x10*<P<60 O0x10° (Pa)
TMLP (P) ST<1100. 0 (K),
60 0x10°<P<100 0x10° (Pa)
TMLP (P) ST<700. 0 (K)
0. 1<P<5 185 (bar}
-53. 155T<826. 85 (),
5. 185sPs600. 0 (bar)
TMLP (P) ST<826. 85 (x),
600 0<P<1000 0 (bar)
TMLP (P) ST<{26. 85 (¥)
52| VPX (P, X) VPX:BOBROILKR” Specific Volume of Mixture [0, 5185x10°<PS7, 3825x10° (Pa)
(m'/ke) 5. 185<P<73, 825 (bar)
Px:ESH Pressure (Pa), (bar) 0£Xs1. 0 ()
X:%8K Dryness Fraction (=)
53|VTD (T) VTD: afMOLkft Specific Volume of Saturated|216. 58sTS304. 21 (K)
Liguid (m/kg) ~56. STST<31. 06 (T)
Tx:8% Temperature (K}, (T)
4 54| VTDD (T) VTDD * MRAROILN Specific Volume of Satu- 216 58<T<304 21 (K)
rated Vapor {m/ kg -56. 571sT<31. 06 (¢)

T*:8X Temperature (K}, (T)

55| VTX (T, X} VTX:@OERAOLGHN Specrfic Volume of Mixture 216 58sT%304 21 (K)
(m'/kg) ~56 57<T<31. 06 (¥)
T#*:BX Temperature (K). (¥) 0sXx<1. 0 (=)
X:08% Dryness Fraction (=)

56 [ XPH (P, H) XPH:%:4% Dryness Fraction [~) 0. 5185%x10°<P<T 3825x10° (Pa)
P#:HJ) Pressure (bar) (Pa), 5. 185SPS73 825 (bar)
H:@ykmottxyore Specific Eanthalpy of Mix- |HPD (P) SHSHPDD (P) (J/kg)

ture (J/kg)

57|XPS (P, §) XPS:®%#% Dryness Fraction(-) 0 5185x10°<P<7 3825x10° (Pa)
Px:Ef Pressure (Pa), (bar) § 1855P<73. 825 (bar)
S:RyEMOttxvtoY Specific Entropy of Mix— SPD (P) SSSSPDD (P} (J/ (kg-K))

ture (J/ (kg+K))
® I1~4-1 ZROERKER (03x)
Table I—-4—-—1 Carbon Dioxide Function (cont' d) 107190
No |DiHoOEM Name Bk KOS I -~ §IRoE
of Function Function and Argument (s) Range of Argument (s)

§8}| XPU (P, U) XPU: 8 Dryness Fraction (=) 0 5185x10°<P<7. 3825x10° (Pa)
P+ :FEf) Pressure (Pa), (bar) § 185SPs<73 825 (bar)
U:BhEMoOltRiBzAnd Specific Internal Energy |UPD (P) SUSUPDD (P) (J/kg)

of Mixture (J/kg)

59| XPV (P, V) XPV-#%&% Dryness Fraction (=) 0.5185x10°<P<? 3825x10° (Pa)
P+x'EJ) Pressure (Pa), (bar} 5 185<Ps73 825 (bar)
V:EDEMOLKR Specific Volume of Mixture VPD (P) SVSVPDD (P) (m'/kg)

(m'/kg)
60| XTH (T. H) XTH:%2X Dryness Fraction (=) 216. 58sT<304. 21 (K)
T*:8 Temperature (K), (¥) ~56. 57sT<31 06 (T)
H BhXuDltxvs#re Specific Enthalpy of Mix— [HTD (T) SHSHTDD (T) (J/kg)
ture (J/kg)
61 XTS (T, S) XTS:#&% Dryness Fraction (=) 216. 585T=<304. 21 (K)
T*:8% Temperature (K}, (%) ~56. 57sTs31. 06 (v)
S @nMmoltxvror Specific Entropy of Mix— STD (T) SSSSTDD (T) (J/ (g-K))
ture (J/ (g+K))

62 XTU (T. U) XTU:%%%X Dryness Fraction (=) 216. 58<sT<304. 21 (K2
Tx:8% Temperature (K}, (¥) -56. 57sTs31. 06 (T)

U: B EMOLtAfsz 24 Specific Internal Energy |UTD (T) SUSUTDD (T} (J/kg)
of Mixture (J/k)

63} XTV (T. V) XTV:%&® Dryness Fraction (-) 216. 58sTs304. 21 (K)

T=:BX Temperature (K}, (T) -56 57sT=<31. 06 (T)
V:EDEMOUIR Specific Volume of Mixture VTD (T) SVSVTDD (T) (m'/kg)
(m'/kg)

NHNKFERRE R 7 — L8
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Z DfhoE

H, O

180153

46151 J/(kg-K)

BESRFES © 2212x10%Pa (221.2bar)
BARER : 647.30K (374.15°C)
AT 3.17x10 md kg

i I EfH:611.2Pa (6.112%x10 3bar)
A1 273.16K (0.01°C)

SEARBY 2O > b @500/ (kg-K ), HEBT 20 F (A Ak
WY DBEHTIANWVF)IN0I kg TH5H.

g=g (P, T)HIFI=1 (v, T)EKX. CCit, g=HHAT &1, =

adz2v¥, P=EH, T=HK, v=HEE. TROOEIZD I 1HDE6

DOHAFABDOK A 5 FHE.

YHDOE I ED 3. 1 5. OKBEKORD 65T E.

HE&HE, kx o 2 v PR L0z bo PR IXBRIDOEIED3. 1fHD4D 4.5

L0046 OFHBMIVHE. FELBIIEOEI ED 3. 2D 4 DOEHE

ok X bEE.

KRB SRR 3 B 3. 3 HIOEBHHARX 2, AEIFRIHBHVDOFE 3 ED

3.4 oEBMERXEAVCEHE.

KRR OE 3 ED 3.5 HOEHBHHMK 2, BOFERICHBOEI &

D 3.6 HOEBEMHANZ, 14> HIEXBMOOE I ED 3. 7 HioHBEMEX 2 A

TEHH.

(1) BAEEWFES. 1980 SI AAMMFERETE, (BMS564F)

2 #A, K, 1968 ERMFERBRRE 70 "5 &, LB EREABE M
% —3475Y —BARMELE?), p.26 (1981)
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Table I—-5-1 Water Function 1/8
No, |BNOZM Name BiEb XU 3IMORE
of Function Function and Argument (s) Range of Argument (s)
1 [AIPPT (P, T) AIPPT:44v# lon Product {(mol/kg) 2) 611. 2SP<100. 0x10° (Pa)
Px:Ef Pressure (Pa), (bar) 273. 158T<1073. 15 (K)
T*:8® Temperature {K}J, (T)
6. 112x10*<P<S1000 0 (bar)
L 0STS800, 0 ()
2 |ALAPP (P) ALAPP:575{fy Lapiace Coefficient (m} §11. 28P<22. 12x10° (Pa)
Px:EfH Pressure (Pa), (bar) 6. 112x107<Ps221. 2 (bar)
3 |ALAPT (T) ALAPT:373x{%% Laplace Coefficirent (m) 273. 15STS647 3 (K)
Tx:8K Temperature (K}, (¥) 0sT<374. 15 (%)
4 ALHP (P) ALHP : 2% Latent Heat of Vaporiszation 611, 25Ps22. 12x10°® [Pa)
@) 6. 112x10°<Ps221. 2 (bar)
Px:[EH Pressure (Pa), (bar)
5 [ALHT (T) ALHT: %M Latent Heat of Vaporization 273. 158T=647. 3 (K)
(J /i) 0ST<374. 15 (T
T*:8% Temperature (K), (%)
6 |ALMPD (P) ALMPD : MMRIMOMEN®E Thermal Conductivity of 611. 25P£22. 12x10° (Pa)
Saturated Liquid W/ (m:K)) 6. 112x107<P<221. 2 (bar)
Px:E/) Pressure (Pa), (bar)
7 |ALMPDD (P) ALMPDD : ESMOMERR Thermal Conductivity of [6]1. 2SPS22 12x10° (Pa)
Saturated Vapor (W/ (m-K)] 6. 112x1078Ps221. 2 (bar)
P+:Ef) Pressure (Pa), (bar)
8 ALMPT (P. T) ALMPT :\z#% Thermal Conductivity (W/ (m-K)) [611. 2SPS100 Ox10° (Pa)
P*:Ef Pressure (Pa), (bar} 273. 153T=<1073. 15 (K)
T*:8BX Temperature (K}, (¥)
6 112x107°5sPS1000. 0 (bar)
0<T<800. 0 (%)
9 {ALMTD (T) ALMTD : REEOMEB®R Thermal Conductivity of 273 15STs<647. 3 (K)
Saturated Liquid (W/ (m-K)) 0ST<374. 15 (T}
. T 8X Temperature (K}, (%)
10| ALMTDD (T) ALMTDD : (afuSONERY® Thermal Conductivity of [273, 15ST<6417 3 (K)
Saturated Vapor (W/ (m-K)) 0ST<374. 15 (X)
T#:8X Temperature (K), (%)
% 01-5-1 KkBIK (D3%)
Table I-5—-—1 Water Function (cont' @) 2/8
No, |MiMo&ZM Name DERE XU SR
of Function Function and Argument (s) Range of Argument (s)
11|AMUPD (P) AMUPD : RfoBORMMX Coefficient of Viscosity [611. 2SPS22. 12x10° (Pa)
of Saturated Liquid (Pa-s) 6.112x10°"sPs221. 2 (bar)
P*:Ef) Pressure (Pa), (bar)
12 | AMUPDD (P) AMUPDD : QuXMOIBFY Coefficient of Viscosi—|611. 2SPS22 12x10° (Pa)
ty of Saturated Vapor (Pa.s) 6. 112x10"<P522). 2 (bar)
Px:fH Pressure (Pa), (bar)
I3 [AMUPT (P, T) |[AMUPT:®#(fif{ Coefficient of Viscosity 611. 2sP<100 0x10° (Pa)
(Pa-s) 273. 155Ts1073. 15 (K)
Px:Ef Pressure (Pa), (bar)
T*:8& Temperature (K). (¥) § 112x10"<P<1000 0 (bar)
0<T=<800. ¢ (¥)
14{AMUTD (T) AMUTD : MEBOKIEIRR Coefftcient of Viscosity [273. 15STS647 3 (K)
of Saturated Liquid (Pa-s) 0ST<374. 15 (V)
T#:8K Temperature (K)., (t)
15| AMUTDD (T) AMUTDD : ffoRORBEN Coefficient of Viscosi—[273 158T<S647 3 (K)
ty of Satucated Vapor (Pa-s) 0ST=374. 15 (%)
T 'BE Temperature (K), (%)
16{CPPD (P) CPPD: QEMOEERN Isobaric Specific Heat of 611 2sPL22 12x10° (Pa)
Saturated Liquid (J/ (kg-K)) 6. 112x10"<Ps5221. 2 (bar)
Px:FEH Pressure (Pa), (bar)
17{CPPDD (P) CPPDD : RFKMDOEELN Isobaric Specific Heat §11 23P=<22 12x10° (Pa)
of Saturated Vapor (J/ (kg*K)} 6 112x10"<P<221 2 (bar)
*#:FhH Pressure (Pa), (bar)
18|CPPT (P, T) CPPT:RZEILM® Isobaric Specific Heat 611. 2sP<100. 0x10° (Pa)
i/ kg K)) 273 15STS1073 15 (K)
Px:Ef Pressure {(Pa), (bar)
T#*:BX Temperature (K), (¥) 6. 112x10°sPs1000. 0 (bar)
US 800 0 (%)
19|1CPTD (T) CPTD :MfoDEELM Isobaric Specific Heat of 273. 15STS647. 3 (K)
Saturated Liquid (J/ (kg-K)}) 0ST<374. 15 (T)
Ta:8X Temperature (K}, (t)
20|CPTDD (T) CPTDD: NAVEROEEIN Isobaric Specific Heat 273 15ST<647. 3 (K)
of Saturated Vapor {J/ (g*K)) 0ST=374 15 (X)
T*:Ml% Temperature (K), (X)
FUMKRFEARGTHBR L 5 — B — 184 —
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Table O0-5—-1 Water Function (cont’ d) 3/8
No |MKoOZM Name BOME KU BMoRE
of Function Function and Argument (s) Range of Argument {s)
21|CRP ('A") CRP Il!!ﬁl..i-li’.:i! Critical Parameter ‘H', ‘P, 'S', T, 'V odBONTh
=H 2. 1074x10° (J/ %) tkxvoay Specilic|d—
Enthalpy one of ‘W, 'P'. 'S, ‘'T" or
Px: 'A" = ‘P' :22, 12x10° (Pa}, 221. 2 (bar) EY v
Pressure
S: ‘A" = 'S' 14 4429%x10° (J/(kl K) Ytz rov
Snecxllc Entrop
Tx ‘A" =T - 647 3 (K), 374. 15(t]ﬁ8! Temper—
ature
VoA = Vi3 1Tx107 (mi/kg) LS Specifac
Volume
22|EPSPT (P. T) EPSPT -BMMSM® Static Dielctric Constant (=) [611 2SP<100 0x10° (Pa)
Px .Efy Pressure (Pa), (bar) 273. 158T<1073. 15 (K)
T* .8 Temperature (K], (¥)
6 112x10*<P<1000. 0 (bar)
0sST<800 (x)
23| HPD (P} HPD ' MRMOkzv# e Specific Enthalpy of Sat—[611 2sPS22 12x10° (Pa)
urated Liquid (J/kg) 6 112x107<P<221. 2 (bar)}
Px-Eft Pressure (Pa), (bar]
24 |HPDD (P) HPDD: ff0fdlkz o Specific Enthalpy of 611. 2sP<22 12x10° (Pa)
Saturated Vapor (J/ k) 6. 112x10"'sSPS221. 2 (bar)
Px .EfH Pressure (Pa), (bar)
T1{HPS (P, S) HPS ‘ttxvpae Specific Enthalpy (J/kg) 611 2<P<100 0x10° (Pa)
Px-Ffy Pressure (Pa), {bar] SPT (P, 273 [6K) sS%
S:tkxvret Specific Entropy (J/ (ke-K)) SPT (P, 1073, 15K) (J/ (a-K) ]
§ 112x10*SP<1000 0 (bar)
SPT (P, 0. 01%) <Ss
SPT (P, 800. 0¥) (J/ (ke*K) )
25 {HPT (P, T) HPT:tkxv#re Specirfic Enthalpy (J/k) 611. 2sP<100. 0x10° (Pa)
Px+HEH Pressure (Pa), (bar) 273. 155T<1073 15 (K)
T#: 8K Temperature (K], (¥)
6. x10?<P<1000. 0 (bar)
0ST<800. 0 (¥)
% I-5-1 XB¥ (03%F)
Table OI~5—-1 Water Function (cont' d) (Vg
No |MmO&ZN Name MR KOS IR 2monE
of Function Function and Argument (s) Range of Argument (s}
26 |HPX (P, X) HPX:@hXaolz e Specific Enthalpy of 611. 25P<22, 12x10°* (Pa)
Mixture (J/k) 6 112x10"<P<221, 2 (bar)
P*:H# Pressure (Pa), (bar) 0X<1, 0 (=)
X:%%% Dryness Fraction {-)
27|HTD (T) HTD: oMotz pry Specific Enthalpy of Sat—|273 15ST<647. 3 (K}
urated Liquid (J/k) 0sT=374. 15 (V)
T*'H& Temperature (K}, (¥)
28 |HTDD (T) HTDD : fafopssoditr »# v Specific Enthalpy of 273. 15STS647. 3 (K)
Saturated Vapor (J/kg) 0STZ374 15 (X)
Tx:8% Temperature (K), (X)
29 |HTX (T, X) HTX - 8b%aoltxvsar Specific Enthalpy of 273 155T<647. 3 (K)
Mixture (J/kg) 0ST=374. 15 (T)
Tx:EB Temperature (K), (T) 0sX<1. 0 (-}
X:#&% Dryness Fraction (-)
66
68
30|PST(T) PST* -Mafff)y Saturation Pressure (Pa), (bar) 273. 158TS647, 3 (K)
T &K Temperature (K}, (%) 0ST<374, 15 (T
72
73
31[SIGP (P) SIGP:&WiRN Surface Tension (N/m) 611. 25P<22. 12x]0°® (Pa)
. Px:Ef Pressure (Pa), {(bar) 6 112x107"<P<221 2 (bar)
32|SIGT(T) SIGT: &N Surface Tension (N/m) 273. 158TS647, 3 (K)
Tx:8% Temperature (K), (¥) 0<T<374. 15 (%)
33|SPD (P) SPD: MOtz e Specific Entropy of Satu—|611. 2SPsS22, 12x10° (Pa)
rated Liquid (J/ (ks-K)) §. 112x1075P<221. 2 (bar)
Px:Ef) Pressure (Pa), (bar)
34|sPDD (P) SPDD: MlRADlz v be’ Specific Entropy of 611, 2<P$22. 12x]10°® (Pa)
Saturated Vapor (J/ (kg+K)) 6. 112x107'sP<22]. 2 (bar)
Px-Nsy Pressure (Pa), (bar)
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Table I-5-1-Water Function (cont' d) 5/8
No. |BIMO%&M Name BN XU SImORE
of Function Function and Argument (s) Range of Argument (s)
35|SPT (P. T) SPT:ltxvtor Specilic Entropy (J/ (a+K)) 611. 2sP<100. 0x10° (Pa)
Px:FE}H Pressure (Pa), (bar) 273 158T<1073. 15 (K)
T*:8® Temperature (K), (¥}
6 112x10°"SP<1000 0 (bar)
0<T<800 0 (¥)
36 |SPX (P, X) SPX:ROM&DMzvtor Specific Entropy of Mix—|611. 25P522 12x10° (Pa)
ture (J/ (e-K)) 6. 112x107<P<221. 2 (bar)
Px EH Pressure (Pa), (bar) 0sXs1. 0 (=)
X 43 Dryness Fraction (=)
37{STD(T) STD:ffMoltx v toE Specific Entropy of Satu—|273 15STS647. 3 (K)
rated Liquid (J/ (g K) ) 0sST<374. 15 (0]
T*:8% Temperature (K), (¥}
38|STDD (T) STDD : WDtz b Specific Entropy of 273 155T<647 3 (K)
Saturated Vapor (J/ (kg*K) ) 0sST<374. 15 (X)
T#:fEr Temperature (K}, (%)
39{STX (T, X) STX:EYEMDLtz ¥ Specific Entropy of Mix—|273 158T<647 3 (K)
ture (J/ (g K)) 0ST<374. 15 (v)
T*:85 Temperature (K), (¥) 0sXs1. 0 (=)
X:%&% Dryness Fraction (=) °
67
69
64 | TPH (P, H) TPH*: 8% Temperature (K), (T) 611 2sPs100. 0x10° (Pa)
P*x-FH Pressure (Pa), (bar) HPT (P. 273 16K) SHs
Hilkz¥#nre Specific Enthalpy (J/ %) HPT (P, 1073. 15K) (J/ke)
6 112x10*sP<1000 0 (bar)
HPT (P, 0 01T) SHS
HPT (P, 800. 0T} (J/ %)
65]{TPS (P, S) TPSx:8f Temperature (K), (%X) 611. 25P5100. 0x10°® (Pa)
PxHY) Pressure (Pa), (bar) SPT (P, 273, 16K) £S5
S:ltxvtov Specific Entropy (J/ (k-K)) SPT (P, 1073 15K) (J/ (kg+K))
6. 112x10°SP<1000 0 (bar)
SPT (P. 0. 01%) sS%
SPT (P, 800 0%T) (J/ (k- K))
% OD-5-1 Xm@#® (03&)
Table ON-5—-1 Water Function (cont' d) 5/8
No |MBoz# Name DM L UB IR BIMONE
of Function Function and Argument (s) Range of Argument (s)
70| TPV (P, V) TPV*:8% Temperature (K), (t) 611, 2sPs100 0x10°® (Pa)
Px:Kf) Pressure (Pa), (bar) VPT (P, 273. 16K) SVs
V it Specific Volume (m'/kg) VPT (P, 1073. 15K) (m'/kg)
6 112x107SP<1000 0 (bar)
VPT(P. 0 01%T) SVs
VPT (P, 800. 0%¥) (m'/ke)
41| TRPL ( "A") MAKE128 Property at Traiple Point ‘P, T ovthi—
: ‘P* 1611, 20 (Pa). 6. 112x107 (bar) one of 'P° or T
BEH Pressure
T#: A" = *T" ©273. 16 (K}, 0. 01 (v} &K% Tempera-—
ture
40| TSP (P) TSP MM Saturation Temperature (K], () 611. 2sP<22 12x10° (Pal
Px:EfH Pressure (Pa), (bar) 6 112x10*<PS221 2 (bar)
74
75
42| UPD (P) UPD : AHMODLLABS2 2 +¥ Specific Inteérnal Energy|611, 25P<22. 12x}10°® (Pa)
of Saturated Liquid (J/k) 6. 112x107sP<221. 2 (bar)
Px:gE#H Pressure (Pa), (bar)
43 |UPDD (P) UPDD : MRl ABc ¥ Specific Internal 611. 2sP<22. 12x10° (Pa)
Energy of Saturated Vapor (J/kg) 6. 112x107sPs221. 2 (bar)
Px:HEhH Pressure (Pa), (bar}
44| UPT (P. T) UPT:1tA8xA2n4 Specific Internal Energy 611 2sSP<100-0x10° (Pa).
(J/kg) 273 155T<1073. 15 (K)
Px:HE}H Pressure (Pa), (bar)
T*:8f Temperature (K}, (¥) 6 112x10*sP<1000. 0 (bar)
0<T<800. 0 (T}
45| UPX (P. X) UPX:BOBROLARKz A+ Specific Internal Ener—|611. 25PS22 12x10° (Pa)
gy of Mixture (J/kg) 6. 112x107"5P<221. 2 (bar)
P*:Ef) Pressure (Pa), (bar) 0sXs1. 0 (-
X:%5% Dryness Fraction (~)
46{UTD (T) UTD: MEBOLABx A4 Specific Internal Energy|273 15STS647. 3 (K)
of Saturated Liquid (J/k) 0ST<374. 15 (¥)
T*:88 Temperature (K), (¥)
TNKERBE SR > 5 — 8 — 186 —
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Table OT—-5—-1 Water Function (cont' d) /8
No [(M&OZM Name IR+ X U3 I JionE
of Function Function and Argument (s) Range of Argument (s)
47|UTDD (T) UTDD : fefolismotttsc2nd Specific Internal 273, 155TS647. 3 (K)
Energy of Saturated Vapor (J/kg) 0ST<374, 15 (%)
T*:8% Temperatures (K), (¥)
48 |UTX (T, X) UTX : AOMUODLAMz ey Specific Internal Ener— SSTS647. 3 (K)
gy of Mixture (J/%) 74. 15 ()
Tx:8X Temperature (K), (X) .0 (=)
X:%%¥ Dryness Fraction ()
49 |VPD (P) VPD: RKMOILHR Specific Volume of Saturated 25P<22. 12x10° (Pa)
Liquid (m/kg) 2x10'sP<221. 2 (bar)
P»:KEJ; Pressure (Pa), (bar)
50|VPDD (P) VPDD : pafokmoLtisit Specific Volume of Satu-— 25Ps22. 12x10° (Pa)
rated Vapor (m/ks) 2x10*<PL221, 2 (bar)
Px:EH Pressure (Pa), (bar)
S1|VPT(P. T) VPT: M Specific Volume (m'/kg) 2sSP<100. 0x10°® (Pa)
Px:HEf Pressure (Pa), (bar) 15sT<1073. 15 (K)
T :8K Temperature (K), (¥)
x10*<P<1000. 0 (bar)
00 (x)
S2|[vVPX (P, X) VPX: EOXMOLUN Specific Volume of Mixture SP<22. 12x10° (Pa}
(m'/ke) x10?SPS221 2 (bar)
Px-FEf Pressure (Pa), (bar) .0 (=
X:%&% Dryness Fraction (=)
53]VTD (T) VTD : ROMOL4M Specific Volume of Saturated 158T<647. 3 (K)
Liquid (m/kg) . 374. 15 (0)
T* ®E Temperature (X), (¥)
54 |vTDD (T) VTDD : #ERMOLkR Specific Volume of Satu— S5STS647. 3 (K)
rated Vapor (n'/kg) 74 15 (T
T*:BE Temperature (K), (T} .
55| VTX (T, X) VTX:RDEMOLHKN Specific Volume of Mixture 155T<647. 3 (K) '
(/%) 0ST=<374. 15 (¥)
T*:8 Temperature (K), {¥) 0sX<1. 0 (=)
X-#84% Dryness Fraction (=) !
£ 01-5-1 KkB¥K (03%)
Table I-5—-1 Water Function {cont’ d) 8/8
No |MEO&ZS Name DAk XUFIX 3ImowE
of Function Function and Argument (s) Range of Argument (s)

56 XPH (P, H) XPH:#%&% Dryness Fraction (-) 25PS22. 12x10°® (Pa)
Px:[Ff} Pressure (Pa), (bar) . 112x107"sP<221, 2 (bar)
H-BbEaotbtzvsre Specific Enthalpy of Mix— |HPD (P) SHSHPDD (P) (J/k)

ture (J/k)

§T{XPS (P, S) XPS:#%4% Dryness Fraction (=) 2SPS22. 12x10° (Pa)
Px:E/) Pressure (Pa), (bar) L 112x107°SP<221, 2 (bar)
S.@bKAOlxyto Specific Entropy of Mix-— SPD (P) SSSSPDD (P) (J/ (kg K))

ture (J/ (kg-K))

58 | XPU (P, U) XPU:%&® Dryness Fraction (=) 611, 2sPs22, 12x10°* (Pa)
Px-[Ej; Pressure (Pa), (bar) . 112x107sP<221. 2 (bar)
U:Bo%saottpesxtad Specific Internal Energy |UPD (P) SUSUPDD (P) (J/ke)

of Mixture {(J/kg)

59{XPV (P, V) XPV:%&l Dryness Fraction (-) 2s5Ps22. 12%10° (Pa)
Px'EfH Pressure (Pa), (bar) 112x107"<P<221. 2 (bar)
V.BYEROIKN Specific Volume of Mixture VPD (P) SVSVPDD (P} (m'/ke)

(m'/kg)

60 {XTH (T, H) XTH:%2¥ Dryness Fraction (=) 15ST<647. 3 (K)
Tx:&8% Temperature (K), (Y) 0sT<374, 15 (%)
H:80Muolz»#ae Specific Enthalpy of Mix— |HTD (T) SHSHTDD (T) (J/ks)

ture (J/ks)

61(XTS (T, S) XTS"#&X Dryness Fraction (=) 15ST<647, 3 (K)

T* @K Temperature (K}, (%t} 0ST<374. 15 (¥)
S:HOEMDkxv o Specific Entropy of Mix-— STD (T) SSSSTDD (T) (J/ (kg-K)}
ture (J/ (kg+K) )

§2 | XTU(T, V) XTU ¥%&®X Dryness Fraction (=) 15ST<647. 3 (K)

T+ :B¥ Temperature (K), (¥) 0sT<374. 15 (¥)
U: BDEADLABE= 214+ Specific Internal Energy [UTD (T) SUSUTDD (T) (J/xg)
of Mixture (J/ke)

63 |XTV (T, V) XTV:®&X Dryness Fraction (-) 158TS647. 3 (K}
T*:8E Temperature (K), (¥) 0ST<L374. 15 (©)

V EORMOLUN Specific Volume of Mixturs VTD (T) SVSVTDD (T) (m'/ke)
(m'/kg)
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% I1-6-1 7% X
Table OI—-6~1 Methane Function 179
No. [DIROZAM Name RS LUFIR simoRmE
of Function Function and Argument (s} Range of Argument (s)
1
2 Y
3 " ,
=7
4 JALHP (P} ALHP:%%% Latent Heat of Vaporization 11. 719%10®*<SP<4, 595x10® (Pa)
T U/ 6. 117 l!SPSlS. 95 (bar)
P¥:Ef) Pressure (Pa), (bar]
5 |[|ALHT(T) ALHT: %R Latent Heat of Vaporization 90. 68sT<190. 555 (K)
3 /%) ~182. 47ST<-82. 595 ()
T#:8% Temperature (K), (T)
$
7
8
9
10
11
12
13| AMUPT (P. T) AMUPT : f5tt{f%% Coefficient of Viscosity 100, 0x10°<Ps16. 0x10° (Pa)
(Pa-s) 275. 0STS475. 0 (K)
P*:Ef] Pressure (Pa), (bar) 16. 0x10°<P<35. 0x10° (Pa)
Tx:2¥ Temperature (K), (%) 300. 0STS475 0 C
35. 0x10°<P<50. 0x10* (Pa)
300. 0ST=425. 0 (X)
1. 0sP5160. 0 (bar)
1. 855T<201. 85 (Tv).
160. 0<P<350. 0 (bar)
26. 855T<201. 8§ (X).
350. 0<P<500. 0 (bar)
26. 85SsT<151. 85 (¥)
14
% 0I-6-1 A% 7M¥K (03&)
Table O0I-6-1 Methane Function (cont' d) 2/9
No, [migo&M  Name W XU IR FINORE
of Functtion Function and Argument (s) Range of Argument (s}
15
16| CPPD (P) CPPD:MfMOEELM Isobaric Specific Heat of 11. 719%x10°SP<4, 595x10° (Pa)
Saturated Liquid (J/ (kg K)) 0. 11719<sP<45. 95 (bar)
P*:Ef) Pressure (Pa), (bar)
17(cPPDD (P) CPPDD: MUEMORELMN lsobaric Specific Heat 11. T19x10°SP<4, 595x10° (Pa)
of Saturated Vapor (J/ (k+K)) 0. 11719<Ps45, 95 (bar)
Px:FEH Pressure (Pa), (bar)
18[CPPT (P, T) CPPT:®FEMM Isobaric Specific Heat 11. T19%x10%<P<45, 0x10°* (Pa)
(J/ g+ K)) TMLP (P) STS620 0 (K),
Px:Efy Pressure (Pa), (bar) 45. 0x10°<P<10°® (Pa)
Tx:EE Temperature (K), (¥) TMLP (P) ST<470. 0 (K)
0 11719<P<450. 0 (bar)
TMLP (P) STS346. 85 (¢),
450. 0SPL10000. 0 (bar)
TMLP (P) ST<198. 85 (T)
19|CPTD (T) CPTD:faliOEELLM Isobaric Specific Heat of |90, 68ST<190. 555 (K)
Saturated Liquid (J/ (k+K)) ~182. 47sTs-82. 595 (v)
Tx:H%E Temperature (K), (¥)
20| CPTDD (T) CPTDD : iSO REEIMA lsobaric Specific Heat 80. 68<T<190. 555 (K)
of Saturated Vapor (J/ (kg+K)) -182. 475Ts-82. 595 (%)
Tx:8B® Temperature (K), (¥)
21[CRP (‘A") CRP I!#}Rldulfbﬁ Critical Parameter ‘H, ‘P, ‘ST, T V' oBONTHh
‘H :—492, 05x10° (J/kl]kt:/!rw! ]
Speclllc Enthalp one of ‘W, ‘P', ‘S, ‘T" or
Px: ‘A" = 'P' :4. 595x10° [Pa).lS 95 (bar) By *
Preassure
S: ‘A" = 'S -4, 098x10° U/(irl'K))lt«Z/)ﬂE
Specll‘c Entrop
T*: ‘A" =T :180, 555(K).—82 595 (T &l Tem-—
perature
Vi A" = 'V' 16, 1656x10" (m/ke) LLlkB® Specific
Volume
22
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Table 01~-6-1 Methane Function (cont’ d) 3/9
No, |REoO&A Name RS LUFIN SO
of Function Function and Argument (s) Range of Argument (s)
23| HPD (P) HPD: WRMOLx»» Y Specific Enthalpy of Sat—{11. T19x102<P<4, 595x10° (Pa)
urated Liquid (J/k) 0. 11719SP<45. 95 (bar)

P*:FH Pressure (Pa), (bar)

24 {HPDD (P) HPDD : R ottx ¥# v Specific Enthalpy of 11, 719x10°<Ps4. 595x10° (Pa)
Saturated Vapor (J/kg) 0. 117198P545. 95 (bar)
Px:HE#H Pressure (Pa), (bar)
T1|HPS (P, S} HPS:ltxvsre Specific Enthalpy (J/ks) 11. 719%x10°SP<45. 0x10° (Pa)
Px:K)) Pressure (Pa), (bar) SPT (P, TMLP (P)) SSs
S:lxvro¥ Specific Entropy (J/ (kg*K)) SPT (P, 6§20 0K) (J/ (kg-K) ).

45 0x10°SP<10°* (Pa)
SPT (P, TMLP (P) ) £S5
SPT (P, 470. 0K) (J/ (g-K) ),

0 11719sP<450. 0 (bar)
SPT (P, TMLP (P) ) s5<
SPT (P. 346. 85%) (J/ (kg-K) ),
450. 0SP<10000. 0 (bar)
SPT (P, TMLP (P)) <85
SPT (P. 196. 85T) (J/ (-K))

25 |HPT(P. T) HPT:ftxv#a¥ Specific Enthalpy (J/kg) 11. 7T18x10°<P<45. 0x]10°® (Pa)
P»:HEH Pressure (Pa), (bar) TMLP (P) STS620 0 (K).,
T*:8X Temperature (K), (T) 45 0x10°<Ps10°® (Pa)
TMLP (P) STL{70. 0 (K)
0. 11719sP<450. 0 (bar)
TMLP (P) STS346. 85 (T,
450 0sP<10000. 0 (bar)
TMLP (P) ST<196. 85 (X)
26 [HPX (P, X) HPX:BhAmOlx oAy Specific Enthalpy of 11. 719%10°SP<4. 595x1D°® (Pa)
Mixture (J/ ) 0. 11719<P<45. 95 (bar)
Px:EfH Pressure (Pa), (bar) 0<x21, 0 (=)
X:%¥% Dryness Fraction (~)
27T |HTD(T) HTD: ROz »y 1y Specifi1c Enthalpy of Sat—190, 68sTs190. 555 (K)
urated Liquid (J/k) ~182. 47sT<-82. 595 (v)
T*:8% Temperature (K), (%)
% 01-6-1 7% VHK (DI%)
Table 0I-6-1 Methane Function {(cont’' d) 4/9
No. [BIMoOEM Name BAME: L US I Bl Gt ]
of Function Function and Argument (s) Range of Argument (s)
28 [HTDD (T) HTDD: fokmoltx sy Specific Enthalpy of 90. 68ST<§90. 555 (X)
Saturated Vapor {J/k) -182. 478T<~-82. 595 (v}
T+:BX Temperature (K), (¥)
29 [HTX (T. X) HTX : @Y BRokx#ne Specific Enthalpy of 90. 6§8sT=190. 55§ (X)
Mixture (J/k) ~182. 47sT<~-82. 595 (%)
T*:8B Temperature (K), (Y) 0<x51. 0 (=)
X:®%8% Dryness Fraction (=)
66
68 | PMLT (T) PMLT=: BMLREDEN Pressure on Melting Curve|90. 683ST<260. 0 (K)
(Pa), (bar) ~182. 47ST<-13. 15 (X)
T+:8% Temperature (X), (%) ‘*
30|PST (T PST*:MAESH Saturation Pressure (Pa), (bar) 90. 68sT<190. 5§55 (K)
T*:8% Temperature (K], (T) -182. 47sT<-82. 595 (1)
72
73
31
32
33|sPD (P) SPD:HkMOltx oY Specific Entropy of Satu—|11. 719x10°<P=4. 585x10° (Pa)
rated Liquid (J/ (g*K)) 0. 117T19SP<45. 95 (bar)
Px:HEH Pressure (Pa), (bar)
34 |SPDD (P} SPDD: RAuRADILx v tnt Specific Entropy of 11. 719x102sSPs4. §595x10°® (Pa)
Saturated Vapor (J/ (g-K)) 0. 117195P<45. 95 (bar)
Px:fEfH Pressure (Pa), (bar)
35|SPT (P, T) SPT:lxvbto¥ Specific Entropy {J/ (kg*K)) 11. 719x10°SP<45. 0x]0* (Pa)
Px:E) Pressure (Pa), (bar) TMLP (P) ST<620. 0 (K),
T#:8% Temperature (K), (T) 45. 0x10°<P<10°® (Pa)
TMLP (P) STS470. 0 (K)
0. 117198SP<450. 0 (bar)
TMLP (P) ST$346. 85 (v),
450 0s<P<10000. 0 (bar)
TMLP (P} ST<196. 85 (t)
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% I-6-1 725 YBK (03%)
Table 0~-6-1 Methane Function (cont’ d) 5/9
No |[BMMOZM Name Bk KU1 L0l ]
of Functaion Function and Argument (s) Range of Argument (s)
36[SPX (P, X) SPX:@h¥Mottxr o Specific Entropy of Mix—{11, 719x10°<P<4. 595x10°* (Pa)
ture (J/ (g K)) 0. 117195P<45, 95 (bar)
Px:EH Pressure (Pa), (bar) 0£X£1. 0 (=)
X:E¥E Dryness Fraction (=)
37|STD (T) STD: MEMOttxror Specifi1c Entropy of Satu—{90, 68ST<190. 5§55 (X)
rated Liquid (J/ (kg K)) -182. 4718TS~82. 595 (¥)
T#:8K Temperature (K}, (¥)
38!STDD (T) STDD : RfafkMDltz vt Specific Entropy of 90. 68sTS180. 555 (K)
Saturated Vapor (J/ (kg+K)) -182. 47£T=<-82. 595 (%)
Tx:8% Temperature (K), (%¥)
39 |STX (T, X} STX:BnEMO= oY Specific Entropy of Mix—|90, 68<T£190. 555 (K)
ture (J/ (kg K)) -182. 474T<-82. 595 (¥)
T*:8% Temperature (K), (¥) 0sX<1. 0 (=)
X:%&%% Dryness Fraction (=)
67
69 { TMLP (P) TMLP* : MR EOEY Temperature on Melting 11. T19x10*SPSi0® (Pa)
Curve (K). (T¥) 0. 11719<P<10000. 0 (bar)
P*x:KEf) Pressure (Pa), (bar)
64{TPH (P. H) TPHx:8& Temperature (K), (t) 11, T19%x102 <P<4S5. 0x10¢ (Pa)
Px:ff Pressure (Pa), (bar) HPT (P, TMLP (P)) SHZ
H:ftxvgae Specific Enthalpy (J/k) HPT (P, 620. 0K) (J/x).
45. 0x10*<P<10°® (Pa)
HPT (P, TMLP {P)) SHS
HPT (P. 470. 0K) (J/k)
0. 117195P<450. 0 (bar)
HPT (P. TMLP (P) ) SHS
HPT (P, 346, 85%) (J/k),
450. 0<SPS10000. 0 (bar)
HPT (P, TMLP (P} ) SHS
HPT (P, 196, 85%) (J/xg)
# 0-6-1 #2%YBEK (D3%)
Table I—-6—~1 Methane Function (cont’ d) 5/9
No. |MHO&ZM Name BB X U3 IR Lot
of Function Function and Argument (s) Range of Argument (s)
6§51 TPS (P, S) TPS#*:8% Temperature (K), () 11. 719x102 SP<45. 0x10® (Pa)
Px:Ef) Pressure (Pa), (bar) SPT (P, TMLP (P) ) 5%
S'itxvto¥ Specific Entropy (J/ (kg K)) SPT (P, 620. 0K) (J/ (ke-K) ),
45. 0x10*<P<10°* (Pa)
SPT (P, TMLP (P) ) £S5
SPT (P, 470. 0K) (J/ (g-K))
0. 117195P<450. 0 (bar)
SPT (P, TMLP (P)) <S8
SPT (P, 346, 85T) (J/ (K} 3.
450. 0SP<10000. 0 (bar)
SPT (P, TMLP (P)) <S8
SPT (P, 196, 85%) (J/ (kg+K))
T0{TPV (P. V) TPV*:B% Temperature (K), (¥) 11. 719x10%SP<45 0x]10° (Pa)
Px:EH Pressure (Pa), (bar) VPT {P, TMLP {P)) SVs
ViR Specific Volume (m'/k) VPT (P, 620. 0K) (m/ke),
45 0x10*SP<10°® (Pa)
VPT (P. TMLP (P)) SV<
VPT (P, 470, 0K) (m'/ks}
0. 117198P<450. 0 (bar)
VPT (P, TMLP (P} ) SV<
VPT (P. 346. 85T) (m'/ke).
450, 0SP<10000, 0 (bar)
VPT (P, TMLP (P)) V<
VPT (P, 196, 85%C) (n/ke)
41| TRPL ( 'A") TRPL*:=HAKEH5M Property at Triple Point P, T ovThh—
Px: "A" = P :11. 719x10° (Pa), 0. 11719 (bar)Eh|one of ‘P or ‘T
Pressure
Ta: ‘A" =T :90. 68 (K}, —182, 4T (C) &I Temper—
ature
A0 | TSP (P) TSP*:MMEKE Saturation Temperature (¥) 11. 719x10°<P<4. 595x10° (Pa)
Px:fEf) Pressure (Pa), (bar) 0. 11719<P=<45. 95 (bar)
74
75
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Table 0I-6—-1 Methane Function {(cont' d) 1/9
No, [MiKo%Zs] Name bR LU I Sl
of Function Function and Argument (s) Range of Argument (s)
42 |UPD (P} UPD : MAKODMABxArd Specific Internal Energy|11. 719%x10°<Ps4, 595x10° (Pa)
of Saturated Liquid (J/kg) 0. 11719SP<45. 95 (bar)
P*:Ef Pressure (P2}, (bar)
43 |(uPDD (P) UPDD : fafo%aOliAic A4 Specilic Internal 11. 719x10°<P<4. 595x10° (Pa)
Energy of Saturated Vapor (J/k) 0. 11719sP<45. 95 (bar)
Px:FEfH Pressure (Pa), (bar)
44 |UPT (P, T) UPT:MABBx4r4 Specific Internal Energy 11, 719x10°<P<45. 0x10°® (Pa)
(1/kg) TMLP (P) STS620. 0 (K),
Px:Ef) Pressure (Pa), (bar) 45. 0x10°<P<10° (Pa)
T*:8¥ Temperature (K}, (T) TMLP (P) STS470. 0 (K)
0. 117198P<450. 0 (bar)
TMLP (P} ST<346. 85 (¥),
450. 0<P<10000. 0 (bar]
TMLP (P) STS196 85 (T)
45|UPX (P. X) UPX :S0EMOLEAMx s+ Specific Internal Ener—|11. 719x102<Pg4. 595x10°® (Pa}
gy of Mixture (J/kg) 0 11719sP545. 95 (bar)
P%:E/) Pressure (Pa), (bar) 0sX<1. 0 (=)
X:%&% Dryness Fraction (=)
46 |UTD (T) UTD : IMOLEARx A4’ Specific Internal Energy |90 68STS190 555 (K)
of Saturated Liquid (J/kg) —182. 47ST=-82. 595 (%)
T*:8X Temperature (K}, (¥)
47|UTDD (T} UTDD : RAKRDOLABc A4 Specific Internal 90. 68sT<190. 555 (K)
Energy of Saturated Vapor (J/kg) -182. 478T<-82. 585 (v)
Tx:8K Temperature (K}, (¥)
48 |UTX (T, X) UTX : BOEROIEAB 24+ Specific Internal Ener—|90. 68ST<180. 555 (K)
gy of Mixture (J/k) ~182. 47sT<~-82. 595 (T)
T*:8X Temperature (K), (T) 0sx<1. 0 (=)
X:%&% Dryness Fraction (~)
49|vPD (P) VPD: MDAl Specif1¢c Volume of Saturated|11. 719x10*<Ps4, 595x10° (Pa)
Liquid (m/ke) 0. 11719SP<45. 85 (bar)
P :FEf) Pressure (Pa}, (bar)
50{vPDD (P) VPDD : aHXADLUMN Specific Volume of Satu-— 11, T19%x10°<P<4. 595x10° (Pa)
rated Vapor (m/k) 0. 11719<P<45. 95 (bar)
Px:JEfy Pressure (Pa). (bar)
% 0I-6-1 A#vHK (03%)
Table OI-6-1 Methane Function (cont’ d) 8/3
No. |BIB®O&M Name B XUT IR SimoE
of Functrion Function and Argument (s) Range of Argument (s)
§1|VPT (P, T) VPT:!tiBl Specific Volume (m/k) 11 7T19x10°SP<45 0x10° (Pa)
Px:KE/H Pressure (Pa), (bar) TMLP (P) ST=<620. 0 (K},
T*:8BX Temperature (K)., (%) 45. 0x10°<Ps<10°* (Pa)
TMLP (P) ST<470. 0 (K)
0. 11719sP<450. 0 (bar)
TMLP (P) ST<346. 85 (T),
450. 0sPS10000. 0 (bar)
TMLP (P) ST<196. 85 (T)
§2|VPX (P, X) VPX :Bok&otidpt Specific Volume of Mixture 11. 719x10°<Pg4. 595x10° (Pa)
(m'/kg. 0. 11719<P<45. 95 (bar)
P%:F)) Pressure (Pa), (bar) 0sX<1. 0 (9
X:¥%% Dryness Fraction (=)
53 |VTD (T) VTD : RfoMOLH# Specific Volume of Saturated|90. 68sT<190. 555 (K)
Liquid (o'/kg) -182. 47T<-82. 585 (V)
T#*:8X Temperature (K). (T}
$4|VTDD (T) VTDD : RAXAOHM Specific Volume of Satu— 90. 68sT<190. 555 (K)
rated Vapor (m/kg) -182. 47sT<~-82. 595 (¥)
T*:8¥ Temperature (K. (¥)
§5[VTX (T, X) VTX : BOBMOLAR Specific Volume of Mixture [90. 68<T<190. 555 (K)
{m'/kg) —182. 47sT<-82. 595 (v}
T*:8EX Temperature (K), (¥) 0£X351. 0 (=)
X:#%3% Dryness Fraction (=)
$6 | XPH (P, H) XPH:¥#%% Dryness Fraction (-] 11, 719x10°SP<4 595x10° (Pa)
Px:KEf) Pressure (Pa). (bar) 0. 117195P<45. 95 (bar)
H:BoXkaDltxvore Specific Enthalpy of Mix— |HPD (P) SHSHPDD (P) (J/kg}
ture (J/k)
§7]XPS (P, §) XPS:f&% Dryness Fraction (-) 11. 719x10*<P<4. 595x10° (Pa)
P*:Ef5 Pressure (Pa), (bar) 0. 117195P<45. 95 (bar}
S:Eo%eDtzv o Specific Entropy of Mix— SPD (P) SSSSPDD (P) (J/ (kg-K))
ture (J/ (g-K} )
58| XPU (P, U) XPU:®& Dryness Fraction (-) 11. 719x10°sPs4d. 595x10° (Pa)
Px:E/) Pressure (Pa)., (bar) 0 11719sP<45, 95 (bar)
U BnEAOLElBx 2y Specific Internal Energy |UPD(P) SUSUPDD (P) (J/kg)
of Mixture (J/k)
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& O0-6-1 A% VAR (D3%)
Table 0I-6—1 Methane Function (cont' d) 9/9
No. |BIMO&M Name s XU L O]
of Function Function and Argument (s) Range of Argument (s)
59| XPV (P, V) XPV:#%% Dryness Fraction (=) 11, T19x10*SP<4. 595x10°® (Pa)
Px:Kf Pressure (Pa), (bar) 0. 11719SP<45. 95 (bar)
V SnEEotKN Specific Volume of Mixture VPD (P} SVSVPDD (P) (/ke}
(m'/kg)
60 XTH (T, H) XTH:#%&% Dryness Fraction (~) 90. 68<T<100. §55 (X)
T* BE Temperature (K), (¥) -182, 473Ts-82. 595 (U)
H: &Yooy Specific Enthalpy of Mix— [HTD (T) SHSHTDD (T) (J/k)
ture (J/kg)
61| XTS (T. S) XTS:%&% Dryness Fraction (=) 90. 68sT<190. 555 (K)
T :RE Temperature (K], (%¥) —182. 47STs-82. 595 (%)
S:BoHmoltxvroe Specific Entropy of Mix— STD (T) SSSSTDD (T) (J/ (k+K)}
ture (J/ (ke*K))
62 [ XTU(T. V) XTU #%3%% Dryness Fraction (=) 90, 68sT5190. 555 (K)
T*:8X Temperature (X), (¥) ~182. 475T<~-82. 595 (%)
U:BHEEOLARMz AL Spectfic Internal Energy {UTD (T) SUSUTDD (T) (J/x)
of Mixture (J/kg)
63 |XTV (T, V) XTV:6&% Dryness Fraction (~) 90. 68<TS190. 555 (K)

T» 8% Temperature (K). (©)
V:Eb%SOEM Specific Volume
(m"/ke)

of Mixture

-182. 47sT<~-82. 595 (%)
VTD (T) SVEVTDD (T) (m'/ke)
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CCl; Fy

1209138

687625 J/(kg-K)

BEARES . 4125%10% Pa (41.25 bar)

BEARIER © 38495K (111.80°C)

BRI ARE © 1.7921x10 % m¥ kg

0°C LB ZHMIKOHL T > + o €©551.0000kcal ( thermochemical ),/ (kg-K) .
THOL 4184.0J/ (kg-K), KT > 2 V¥ Dffi% 100.00kcal ( thermochemical )
/kg, TH504184x108J kg &9 5.

Z=Z(p,T)EX. CCit, Z=FREY. o =K. T=HE. XH1)DK
(I -2-1)%#fAT2, BEEBELUTIPTS-1948 BHEALTHZ D,
Zh% [IPTS—1968 ~#EIL T4,

XEOOKXR (D -2 -16 ).

HABERIXROOR (D -2 -3), o2 reR3XMOOR(T -2 -9),
frrrodsoxR (0 -2 -15), EERBGTROOR (1-2-17)
(GDEITHDFRIE—21953x107°013-2.1593x107°% LETEL 2 ) ik & b ETE.
BMESHLEOLEEITROOR (I -2 -16) R(T -2 -1), Kz 2
wERTBOKX (T -2 -16) &KX (T -2 -6), ks boRTRIOR
(I-2-16)&(0-2-12), EELBRIZBMDOKN(D -2 -16 ) &R
(I -2-21)RXbEHE.

MK OBMEERGEDOK (T - 3 - 8), HEAEBEEXEMORN (1 -3 -1)
(5F% 21.08203—2.450974x10%/T+9.430266x10%T?—1.549714x10%/T?
+9.433612x10'Y'T* LETIE) K X HEE. 2, BFERKOHMEERIIHEROD
AT -3 -10), BAXKOBERBIIBMOOKX (T - 3 - 3) kb EHEA.
FEBEHIXHROORX (1 -2 -37 )X bEFHH.

(1) AAREHS, BEAMERZ (R12EK8EK) (BM564)
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% O0I-7—-1 RI12BMX
Table 0-7-1 Refrigerant 12 Function 1/8
No, |BEo&m Name BIME XU ZIxon:
of Function Functi1on and Argument (s} Range of Argument (s)
1
2 ALAPP (P) ALAPP:3732(i) Laplace Coefficient (m) 22. 59x10° SPS4. 02x10° (Pa)
Px:Ef) Pressure (Pa), (bar) 0. 2259sSPs40. 2 (bar)
3 [ALAPT(T) ALAPT.5732H Laplace Coefficient (m) 213. 15575383, 15 (K)
T* RN Temperature (K), (T¥) ~60. 0ST<S110. 0 (%)
4 ALHP (P) ALHP :Z%# Latent Heat of Vaporization 1, 2x10°sP<4, 02x10°® (Pa)
() /xe) 0. 0125P<40. 2 (bar)
Px [Ef) Pressure (Pa), (bar)
5 |[ALHT (T) ALHT:%RM Latent Heat of Vaporization 173. 155T=383. 15 (K)
(J /%) -100 0sSTs110. 0(%¥)
Tx:8% Temperature (K), (¥)
6 ALMPD (P) ALMPD Mol OMERR® Thermal Conductivity of PST (173, 15K) SPSPST (333 15K) (Pa)
Saturated Liquid (W/ (m-K)) (~1. 17x10°) (~1. 52x10°%)
Px:EH Pressure (Pa), (bar) PST(-100. 0T) SPSPST (60 0%¢) (bar)
(~0.0117) (~15. 2)
T
8 ALMPT (P, T) ALMPT : BERDHABMOMEBR Thermal Conductivity|P-#i- dummy
at Room Pressure (W/ (m-K)} 253. 155TS363. 15 (K)
P*:Ef) Pressure (Pa), (bar) -20. 0ST<90. 0 (v)
Tx:Z% Temperature (K), (v)
9 ALMTD (T) ALMTD : MHIBOAERR Thermal Conductivity of 173, 158T<333. 15 (K)
Saturated Liquid (W/ (m+K)) -100. 0ST<60. 0 (V)
T*:8% Temperature (K), (%)
10
11| AMUPD (P} AMUPD : Bl Coeffaicient of Viscosity PST (203. 15K) SPSPST (311 15K) (Pa)
of Saturated Liquid (Pa-s) (~12. 2x10°) (~0 913x10°)
Px:FEfH Pressure (Pa), (bar) PST (~70. 0%) SPSPST (38. 0%T) (bar)
~0 122) (~9. 13)
% I-7-1 R12HMK (03%)
Table 01-7-1 Refrigerant 12 Function (cont’' d) 2/8
No. |MtozM Name DX LUSIK BIMonm
of Functton Function and Argument (s} Range of Argument (s)
12
13} AMUPT (P, T) AMUPT .#5tti#% Coefficient of Viscosity 100, 0x10°*<P<4. 0x10° (Pa)
(Pa-s) 98, 155T<398. 15 (X)
Px:Kf) Pressure (Pa), (bar)
T*BY Temperature (K}, (T) 1. 0sP<40. 0 (bar)
25. 05T<125. 0 (©)
14} AMUTD (T) AMUTD : RRingoRif Coeflicient of Viscosity 203. 158T<311. 15 (K}
of Saturated Liquid (Pa-s) —-70. 0ST<38. 0 (%)
T*:BE# Temperature (K), (Y)
15
16| CPPD (P) CPPD: MEMORENS Isobaric Specific Heat of [PST (173, 15K) SPSPST (363. 15K) (Pa)
Saturated Liquid (J/ (k*K)) (~1. 17x10%) (~2. 77x10%)
Px'EJ Pressure (Pa), (bar) PST (-100. 0T) SPSPST (90, 0%T) (bar)
~0.0117) ~21. 1
17|{CPPDD (P) CPPDD: RloRMOEELMN Isobaric Specific Heat PST (173. 15K) SPSPST (363. 15K) (Pa)
of Saturated Vapor (J/ (kg-K)) (~1. 17x10°®) (~2. 77x10%)
Px:KEf) Pressure (Pa), (bar) PST (-100. 0T) SPSPST (90, 0%¥) (bar)
(~0. 0117 ~27. 1)
18(CPPT(P. T) CPPT MEEHM [sobaric Specific Heat 2. 0x10*<P<8. 0x10° (Pa)
J/ &g+ K) ) 183. 15STL473. 15 (K)
Px:KJ] Pressure (Pa). (bar)
T#:BE Temperature (K}, (T) 0. 025P<80. 0 (bar])
-90. 0sT<200. 0 (%)
BI-7-18R see Fig [I-7-1
19[CPTD (T) CPTD: GRAMOEELM lsobaric Specific Heat of 173, 15ST<363. 15 (K)
Saturated Liquid (J/ (g*K)) -100. 0ST<30. 0 (V)
T*:Blf Temperature [K), (T)
20| CPTDD (T} CPTDD : RNEMORENM Isobaric Specific Heat 173, 15ST<363. 15 (K)

af Saturated Vapor (J/ (kg+K}))
T#:@E Temperature (K), (%¥)

-100. 0sT<90. 0 (%)
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% 01-7-1 R12BEK (03%)

RI-7-18K

Table DI-7-1 Refrigerant 12 Function (cont® d) 3/8
No, [BIMDEM Name BB XUSIRX SionE
of Function Function and Argument (s) Range of Argument (s)
21|CRP {'A") CRP:HRAILII3M Critical Parameter H, ‘P', ST, T, 'V 0300ths—o
H: ‘A" = ‘H' :0. 56681x10° (J k) thxvsnp one of ‘H ‘PPL.'STL. T o 'V
cific Enthalpy
125%x10® (Pa). 41. 25 (bar) EH
essure
140x10° (J/ (e-K))lexvtow
cific Entropy
4. 95 (K), 111, 80 (L) @& Temper—
ure
921x10™ (m/kg) HiBT Specifac
ume
22
23 |HPD (P) HPD: fafggoltx 22 Specific Enthalpy of Sat—j1. 2x10°sPs4 02x10° (Pa)
urated Liquid (J/kg) 0 0125P=40. 2 (bar)
Px:E# Pressure (Pa), (bar)
24 |HPDD (P) HPDD : itz ¥# 0¥ Specific Enthalpy of 1. 2x10°SPs4. 02x10° (Pa)
Saturated Vapor (J/ks) 0. 012sP<40. 2 (bar)
P*:E/ Pressure (Pa), (bar)
T1|[HPS (P, 85) HPS:ltxvsar¥ Specific Enthalpy (J k) 1. 2x10°sPs8. 0x10° (Pa)
Px:Ef Pressure (Pa), (bar) 0 012<P<80. 0 (bar)
S:itxvbo¥ Specific Entropy (J/ (ke K} ) SiMLTHRI-7- 38R
see Fi1g 0-7-3 for §
25 |HPT(P. T) HPT:lkzvgre Specific Enthalpy (J/k) 2. 0x]0°sPs8. 0x[0® (Pa)
P*:H¥) Pressure (Pa), (bar) 183 15ST<L473 15 (K)
T*:BE Temperature (K}, (T)
0. 02sP<80. 0 (bar)
-90 0sT<200. 0 (v)
RI-7-18%W see Fig, 0~7-1
26 HPX (P, X) HPX:Rphisaoltzv#4e Specifiec Enthalpy of 1. 2x10°sSPs4. 02x10° (Pa)
Mixture (J/kg) 0. 012sPsS40 2 (bar)
Px:ff) Pressure (Pa), (bar) 0sXs1 0 (=)
X:#8 Dryness Fraction (=)
27{HID (T HTD - MAMOIEx o1 Specific Enthalpy of Sat-{[73 |55T<383 1[5 (K}
urated Liqurd (J/%) -100 0sST<110. 0 (V)
T .Mt Temperature (K), (Y]
& 01-7-1 RI12MAK (03%)
Table 0I-7-1 Refrigerant 12 Function (cont’ d) 4/8
No |MiHoZM  Name BRE U3 FiBonE
of Function Function and Argument (s) Range of Argument (s)
28 |HTDD (T} HTDD: MfoDltx 2 Specific Enthalpy of 173. 155TS383. 15 (K)
Saturated Vapor (J/ks) =100. 0sT=110. 0 (%)
Tx:BM Temperature (K), (¥)
29 [HTX (T, X) HTX " BoEuottx 24K Specific Enthalpy of 173 158T=383. 15 (K)
Mixture (J/kg) -100. 0ST<110. 0 (T}
T*:%W% Temperature (K), (T) 0<Xxs1 0 (=)
X:@%&M% Dryness Fraction (-]
66
68
30|PST(T) PST*:MiEH Saturation Pressure [(Pa), {bar) 173 155T=384. 95 (K)
T -8 Temperature (K}, (t) -100. 0sST<S111. 8 (%)
72
73
31|SIGP (P) SIGP: &N Surface Tension (N/m) PST (213. 15K) SPs4. 125x10° (Pa)
P*:FEf) Pressure (Pa), (bar) (~22. 59x10°)
PST (-60. 0TC) SPS4] 25 (bar)
(~0.2259)
32|SIGT(T) SIGT: %KY Surface Tension (N/m) 213, 155TS384. 95 (K)
T#:@ Temperature (K}, (v) ~60. 0sTs111. 8 (T}
33|SPD(P) SPD:MiBOltzvtoe Specific Entropy of Satu—]1. 2x10°<Ps4. 02x10° (Pa)
rated Liquid (J/ (k-K)) 0. 012<P<40. 2 (bar)
Px:EfH Pressure (Pa), (bar)
34|SPDD (P) SPDD: MfuMiottx ¥ bo Specific Entropy of 1. 2x10*<SPs4. 02x10° (Pa)
Saturated Vapor (J/ (g K)) 0. 012sP<40. 2 (bar)
P*:[Ef Pressure (Pa), (bar)
35|SPT (P. T) SPT:ltxsto¥ Specilic Entropy (J/ (kg+K)) 2. 0x103<P<8. 0x10° (Pa)
Px:Ef Pressure (Pa), (bar) 183. 15ST=473. 15 (K}
Tx:8% Temperature (K}, (v)
0. 025P<80, 0 (bar)
-90. 05T5200. 0 (¥}

see Fig 0-7-1
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# 01-7-1 RI12EBXR (238&)
Table O0-7-1 Refrigerant 12 Function {(cont’ d) 5/8
No |mMM®OEZA Name Bk s XU IR Sionm
of Function Function and Argument (s) Range of Argument (s)
36(sSPX (P, X) SPX:B0MuDkx o Specific Entropy of Mix—|1, 2x]0*SPs4. 02x10° (Pa)
ture (J/ (kg+K)) 0. 0125Ps40. 2 (bar)
Px:Ef) Pressure (Pa), (bar) 0sX<1, 0 (=)
X:#4% Dryness Fraction (=)
37|STD(T) STD:MiaMOkz bo¥ Specific Entropy of Satu—|173 155T<383. 15 (K)
rated Liquid (J/ (g-X)) -100. 0ST<110. 0 (X)
T»:8f Temperature (K), (¥)
38|STDD (T) STDD Mk Otx v tor Specific Entropy of 173 158T<383. 15 (K)
Saturated Vapor (J/ (k-K)) ~100. 0ST=<110. 0 (O
=@l Temperature (K}, (¥)
39|STX (T, X) STX : @0MMOtx v bor Specyfic Entropy of Mix—|173, 15STs383. 15 (K)
ture (J/ (g K)) -100 0STS110. 0 (%)
T*:8K Temperature (K), (¥) 0<x=s1. 0 (=)
X:958X Dryness Fraction (=)
67
89
64| TPH (P, H) TPH*:8X Temperature (K), (T¥) 1. 2x10°<P<8, 0x10°® (Pa)
Px-Ef) Pressure (Pa), (bar) 0. 012<P<80. 0 (bar)
H:lkxvsne Specific Enthalpy (J/k) HisBLTREI-7-288
see Fi1g. 01-7-2 for H
§5|TPS (P, S) TPS*:8X Temperature (K), (¥) 1. 2x10*<P<8. 0x10° (Pa)
P*:EfH Pressure (Pa), (bar) 0 012sPs80. 0 (bar)
S:ftxvbor Specific Entropy (J/ (-K)) SIKRMALTREI-7- 38R
see Fig, 01-7-3 for S
70|TPV (P, V) TPV#:@%X Temperature (K). (T) 1. 2x10%<P<{, 125x10° (Pa)
*-FEf) Pressure (Pa), (bar) VPD (P) SVSVPT (P, 473. 15K} (m'/ke).
V:its® Specafic Volume (m'/kg) 4. 125x10°<P<8, 0x10° (Pa)
0.0017921sVs
VPT (P, 473. 15K) (m'/ke)
0. 012<Ps4). 25 (bar)
VPD (P) SVSVPT (P, 200. 0%) (m/ke),
41. 25<P<80 0 (bar)
0 0017921svs
VPT (P. 200. 0C) (m/v0)
% 0I-7-1 RI1ZEEK (03%)
Table O0-T7T-1 Refrigerant 12 Function (cont' d) 6/8
No. [[AMo&M Name B s XTSI B ol
of Function Function and Argument (s) Range of Argument (s)
41
40| Tsp (P) TSPx*:Mflf Saturation Temperature (K}, (¥) 1. 2x10°SPs4. 125%x10° (Pa)
Px:Ef) Pressure (Pa). (bar) 0. 012sSP<41, 25 (bar)
14
75
42 iUPD (P) UPD : MOMOLAMz A4+ Specific Internal Energy]l, 2x10°SPS4, 02x10° (Pa)
of Saturated Liquid (J/kg) 0. 01 SPSG(] 2 (bar)
Px:fEH Pressure (Pa), (bar)
43 |UPDD (P) UPDD: MERROUABZ AL Specific Internal 1. 2x10°SP<4. 02x10° (Pa)
Energy of Saturated Vapor (J/k) 0. 0128P<40, 2 (bar)
P*:Ef) Pressure [Pa), (bar)
44 |UPT(P. T) UPT:HABxArs Specific Internal Energy 2. 0x10°<P<8. 0x10°* (Pa}
(1 /kg) 183. 155TS473. 15 (K)
Px:Ef) Pressure (Pa), (bar)
T*:88 Temperature (K1, (T) 0. 02<P<80. 0 (bar)
~90. 0ST<200. 0 (¥)
RI-7-18K see Fig, I-T~-1
45|UPX (P, X) UPX: @OEXDILAMeAr® Specific Internal Ener—~|]. 2x10°XP<4 02x10° (Pa)
gy of Mixture (J/k) 0. 0125P<40. 2 (bar)
Px:Ef) Pressure (Pa), (bar) 0sXx<1. 0 (=)
X:#%#% Dryness Fraction (~)
46|UTD (T) UTD : MOtz sr+ Specific Internal Energy|173. 15ST<383. 15 (K)
of Saturated Liquid (J/kg) -100, 0ST<110. 0 (T)
T*:8f Temperature (K}, (%) B
47)UTDD (T) UTDD : REURMOEAM ALY Specific Internal 173. 155Ts383. 15 (K)
Energy of Saturated Vapor (J/ke) ~100, 0STS110. 0 (¥)
T*:8% Temperature (K), (T)
48 [UTX (T, X) UTX: EOENDIASx A+ Specific Internal Ener—|173, 155sT<383. 15 (K)
gy of Mixture (J/ k) ~100. 0ST<110. 0 (X)
T#*:8E Temperature (K), (%) 0sxs1, 0 ()
X 954 Dryness Fraction (=)
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# 0-7-1 RI12M¥ (03%¥%)
Table I—-7-1 Refrigerant 12 Function (cont' d) 1/8
No |MmofZ# Name Bikds XUBIM EE- ot it
of Function Function and Argument (s} Range of Argument (s)
49(VPD (P) VPD. RFBOLKR Specific Volume of Saturated|l. 2x10°<Ps4 02x10° (Pa)
Liquid (m'/k) 0 012sP<40. 2 (bar)
Px Efy Pressure (Pa), (bar)
50| VvPDD (P) VPDD : BRPEXOL Specifi1c Volume of Satu-— 1. 2x10°SPs4 02x10°® {Pa)
rated Vapor [m/k) 0 012<P<40 2 (bar}
Px:EH Pressure (Pa), (bar)
51|VPT(P. T) VPT:HHit Specifi1c Volume (m'/kg) 2 0x10°sP<8 0x10° (Pa)
Px:HEH Pressure (Pa), (bar) 183, 158T<4173. 15 (K)
Tx:&% Temperature (K), (%)
0 02sP=80. 0 (bar)
-80 0ST=200 0 (¥
RI-7-18R see Fig I-7-1
52{VPX (P, X) VPX :@ZAOL4lt Specific Volume of Mixture 1. 2x10°SP<4 02x10°® (Pa)
(m'/kg; 0. 0125P=<40. 2 (bar)
Px:Ef) Pressure (Pa), (bar) 0sXxs1 0 (=)
X:¥%&% Dryness Fraction (=)
53|[VTD(T) VTD: fOtidpt Specifi1c Volume of Saturated|173 155TS383. 15 (K)
Liquid (m/ks) —-100. 0sTs110. 0 (¥)
T*:8m Temperature {(K), (T)
54| VTDD (T} VTDD : RIMOMAN Specific Volume of Satu- 173 158T=383 15 (K}
rated Vapor {(m/ke -100. 0STS110 0 (%)
T#*:8K Temperature (K)., (%)
55{VTX (T, X) VTX:BOEROLKM Specific Volume of Mixture |173, 15STsS383, 15 (K)
{m'/kg) -100. 0sST<110 0 (%)
T*:8@% Temperature (K), (T) 0sxs1 0 (=)
X:¥%&X Dryness Fraction (=)
56| XPH (P, H) XPH:#:4% Dryness Fraction (=) 1. 2x10°SPs4 02x10° (Pa)
P*x:FEfH Pressure {(Pa), (bar) 0. 0125Ps40 2 (bar)
H:8@hZ%aolkxvone Specific Enthalpy of Mix— |HPD (P) SHSHPDD (P) (J/k)
N ture (J/kg}
57|xpPs (P, S) XPS:¥%&% Dryness Fraction (=) 1. 2x10°<Ps4. 02x10°® (Pa)
R Px:FEH) Pressure (Pa), (bar) 0. 0125P<40. 2 (bar)
S:EnXMolkxzv o Specific Entropy of Mix-— SPD (P) SSSSPDD (P) (J/ (kg-K))
ture (J/ (kg K))
#® 01-7-1 RI12BK (03%)
Table OI-7-1 Refrigerant 12 Function {cont' d) 8/8
No. ([I0O&M Name BIRS X U3 I 3IROEE
of Function Function and Argument (s) Range of Argument (s)
58} XPU (P, U) XPU:%&X Dryness Fraction (-) 1. 2x10°SP<4, 02x10° (Pa)
Px:J}) Pressure (Pa), (bar) 0. D125PsS40. 2 (bar)
U:ShEMDARBc A Specific Internal Energy |UPD (P) SUSUPDD (P) (J/w)
of Mixture (J/ks)
59| XPV (P, V) XPV:#%&X Dryness Fraction (-} 1. 2x10°SPsS4. 02x10° (Pa)
Px:F} Pressure (Pa), (bar) 0 0125P<40. 2 (bar)
V:BO%MOL4HN Specific Volume of Mixture VPD (P) SVSVPDD (P) (m'/kg)
(m'/kg)
60| XTH (T, H) XTH:®%&®& Dryness Fraction (-) 173. 15ST<383. 15 (K)
Tx:8Mf Temperature (K), (%) -100. 0sT<110 0 (%)
H:@o#MOlkxvore Specific Enthalpy of Mix— |HTD (T) SHSHTDD (T) (J/kg)
ture (J/k)
61|XTS (T. S) XTS:#:4% Dryness Fraction (=) 173, 158T<383 15 (K)
T*:8% Temperature (Kl. (¥) -100. 0ST<110. 0 {¥)
S:BoEMOttxv oy Specific Entropy of Mix-— STD (T) SSKSTDD (T) (J/ (kg-K) }
ture (J/ (kg-K))
62 {XTU (T, V) XTU:¥%&X Dryness Fraction (~) 173 155T=383. 15 (K)
- T*:8K Temperature (K), (%) -100. 0ST<110 0 (¥)
U: BoRMOABx2a+ Specific Internal Energy |UTD (T) SUSUTDD (T} (J/ke)
of Mixture (J/k)
63| XTV (T. V) XTV:Ek&$® Dryness Fraction (=) 173. 15ST<383 15 (K)
T* BE Temperature (K), (¥) -100. 0STS1190. 0 (T)
V:E8hEMOLKM Specific Volume of Mixture VTD (T) SVSVTDD (T) {(m'/kg}
(ea'/Xg)
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B HE-7-1 Ba% CPPT(P,T), HPT(P.T), SPT(P,T). UPT(P.T)
HBEVPUP. T S 5I18U(P, T)DFEEH

Fig. I —7—1 Range of Arguments (P.T) for CPPT(P.T). HPT(P.T)
SPT(P,T), UPT(P,T) and VPT(P,T)
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Fir. T —7—2 Range of Arguments (P.H) for TPH(P.H)
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PROPATH: B o 5L - Ny —2 $E21M

TARTO7 0L 22BFOHAENRNR, BARFERXOBEAMEER (R22EKX)DT LTV

5.

8.1 MEAZABIUYELHRIANFEaE L ZHRFLUIDDHE

B &
FLUIDO{A :

R22, B¥iE22, 9v 422, ooyt aoxi o
’R22’, "FREON22’ %W CHCLF2  oWwdhH»rtd5b.

8.2 EEILFEHILE

5 F K
T R
S E B
B fE B

HEERRE

8.3 FEXK
®wE K :

# X E

SR PR -
EoY#

EROEE -

Z DR -
X [y

CHCIF,

86.469

9615469 J/(kg-K)

ERRES : 4.988%x10%°Pa (49.88 bar)

B RREE © 369.30K (96.15°C)

EERHAR : 1.9493x10°m¥ ke

O CRBIIAHEMEDOHT L ko €D 1.0000kcal ( thermochemical )/( kg-K ),
THbHD 4184.0J/(kg-K), T 2V ¥OfE% 100.00kcal ( thermochemical )
kg, THDOD 04184%10°% J/kg &4 5.

Z=7 (0, T)ER. C ik, 72="FREEN, o =%E, T=EE. T®DoR
(I.-2-1).

XX (I -2 -1).

BEBEEsgOoR (I -2 -3), xr oo (0 -2-9),
e bo CEXHOOR (1 -2 -17) (B0 JOFROE5IE%E Bs(1+4Tr)
(1-Tr)* &3TE ). EFERAGXMOOKX (1 -2 - 21) KX HFE. BNEK
MEDAEREBIORX (I -2-20) &KX (0-2-1), K2 VERXHR
MOR (L -2-20)6R(0-2-6), fro toRTHBOORLCT -2 -20)
ER(T-2-14) (UL JOFDE 121 In(Tr/To) 3AE), EEHE
XEDOR (B -2-20) &R (1 -2-25)KXYEH.
BMROAREERIIZENOR (F -3 -9), EEEHRIZHBHOOR (T -3 1)
L hES. IHERKORESRIIMOOR (13 -10), BREKOR
ARG STIR(DOR (T -3 -5 ) iT X b EFEL.

FKHEENRCROOR (D -2 -37) Kk bFHHA.

(1) BAREHS, HERDERZ (R22ERR) (BM504E)
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% 01-8-1 R22HH
Table B-8-1 Refrigerant 22 Function 1/8
No |MMO&ZA Name DR XU SIRoRM
of Function Function and Argument (s) Range of Argument (s)
1
2 |ALAPP (P) ALAPP: 57324l Laplace Coeffictent (m) 64. 54x10°<Pg4 97x10° (Pa)
Px:FEJ) Pressure (Pa), (bar) 0. 6454sP<48 7 (bar)
3 JALAPT (T) ALAPT.573xH Laplace Coeflfficirent (m) 223 158T<369 15 (X)
T«:8K Temperature (Pa), (%) -50 0sSTs96 0 (v)
4 ALHP (P) ALHP : %528 Latent Heat of Vaporization 1. 9x10°<P<4, 37x10° (Pa)
/%) 0. 019sP=<49. 7 (bar)
Px K/} Pressure (Pa), (bar)
o "5 |ALHT (T) ALHT :2R% Latent Heat of Vaporization 173. 158T=369. 15 (K)
(J /kg} -100 0sTs96. 0 (T
T+:8% Temperature (K), (¥)
4 6 |ALMPD (P) ALMPD : BHMOMENRSR Thermal Conductivity of PST (173. 15K) SPSPST (343. 15K) (Pa)
Saturated Liquid (W/ (m:K)) (~1. 95x102) (~2. 99x10°*)
P#:Ef5 Pressure (Pa), (bar) PST(-100 0%) SPSPST (70 0%) (bar)
(~0.0195) (~29. 9)
1
8 |ALMPT (P. T) ALMPT : REICEIMMOMERR Thermal Conductaivity!P:#i— dummy
at Room Pressure (W/ (m:K)) 233. 15ST<473. 15 (K)
Px:ff}) Pressure (P2), (bar]} —40. 0sT<200. 0 (V)
T«:@K Temperature (K), (T}
9 |ALMTD (T) ALMTD : MRZOMERR Thermal Conductivity of 173 15<T<343. 15 (K)
Saturated Liquid (W/ (m-K)) ~100 0sSTST70 0 (¥}
T#:8f Temperature (K), (T)
10
11| AMUPD (P) AMUPD " BRIOKKITY® Coellicient of Viscosity PST (173 15K) SPSPST (313 15K) (Pa]
of Saturated Liquid (Pa:‘s) (~1. 95x10%) {~1 53x10°)
P .E/) Pressure (Pa), (bar) PST (-100. 0%) SPSPST (40 0%) (bar)
{(~0 0195) (~15 3
# 01-8-1 R22BK (D3%)
Table I-8—-1 Refrigerant 22 Function (cont' d) 2/8
No. |REoZA Name Bk XUS IR Ei- Lot
of Funmction Function and Argument (s} Range of Argument (s)
12
13 AMUPT (P. T) AMUPT : 8iitlfl Coeffircient of Viscosity 100 0x10°<Psg 0x10° (Pa)
{(Pa-s) 273 158T<398. 15 (K)
Px'[Ef) Pressure (Pa), (bar)
T*:8% Temperature (K], (T} 1. 0<PS60 0 (bar)
0sT=125. 0 (T)
14| AMUTD (T) AMUTD : BRIBONMKFX Coefficrent of Vaiscosity 173, 15STS313 15 (K)
of Saturated Liquid (Pa-s) ~100. 0ST=S40. 0 (V)
T*:8 Temperature (K). (T)
15
16|CPPD (P) CPPD:RRIOEEIM Isobaric Specific Heat of [PST(173. I5K)SPSPST (298 15K} (Pa)
Saturated Liquid (J/ (ke+K)] (~1.95x10°) (~1. 04x10°)
Px:E}H Pressure (Pa), (bar) PST(~100 0%t) sPSPST (25. 0¢) (bar)
(~0¢ 0185) (~10 4
17|(cPPDD (P) CPPDD: RIENDEELS Isobaric Specific Heat PST (173. 15K) SPSPST (353. 15K) [(Pa)
of Saturated Vapor (J/ (g-K)) (~1, 95x10°) (~3. 66x10°)
Px:FEJ) Pressure (Pa), (bar) PST (-=100. 0¢¥) <SPSPST (80 0%) (bar)
(~0. 0195 (~36 6)
18|CPPT (P. T) CPPT:®HELM lsobaric Specific Heat 2. 0x10°<P<10. 0x10° (Pa)
(J/ g-K)) 183. 15ST<473. 15 (K)
Px:fEH Pressure (Pa), (bar)
T*:8% Temperature (K}, (T) 0. 02<P<100. 0 (bar)
~90. 0sT=200. 0 (¥)
Ri-8-18% see Fig 0-8-1
18[CcP1D (T) CPTD MHRkOZIEILSA 1sobaric Speciftic Heat of 173 15sT<298. 15 (K)
Saturated Liquid (J/ (g-K)} —100. 0STS25 0 (%¥)
T+ 8 Temperature (K). (¥)
20| CPTDD (T) CPTDD MAUAROTHENMN Isobaric Specific Heat 173 15sT<383 15 (K)
of Saturated Vapor (J/ (ke Kl ) ~100 0sT=<80 0 (v]
T* R Temperature [(K), (T)

FUNKFE R R > 57— L

Vol.18 No. 3 1985

— 202 —



PROPATH: 8 o 5’54 - Ry —2 P21

# U0-8-1 RZ2HEK (o3%)
Table 01-8—-1 Refrigerant 22 Function (cont’ d) 3/8
No, |iRO&HN Name BIE LU IR El-Ta ik}
of Functtion Function and Argument (s) Range of Argument (s)
21|CRP ("A") CRP BERAUIHIPEM Critical Parameter H’ P, ST, T Y o3 BsonThe—
H 'A" ="H :0 58654x10° (J/kg) thzvgne one of 'H', ‘P'. 'S", 'T" or V'
Specirfic Enthalpy
Px: ‘A" = 'P' -4 988x10° (Pa), 49 88 (bar) EH
Pressure
St A" ="S" *4 6799x10° (J/ (ke+K))xviot
Specific Entropy
T * A ="1" 369 3(K), 96. 15 (v)BX Tempera—
ture
VoA = Vil 9493x1 07 (m/kg) KB Specifac
Volume
22
23 |{HPD (P) HPD - Mootttz vsve Specific Enthalpy of Sat—|1, 9x10°<P<4, 97x10® (Pa)
urated Liquid (J/ /%) 0. 0195P=49. 7 {bar)
P*:Ef) Pressure (Pa)., (bar)
24 |HPDD (P) HPDD - k& Dtx v ve Specific Enthalpy of 1. 9x10° PS4 97x10° (Pa)
Saturated Vapor (J/k) 0. 019P<49. 7 (bar)
Px:E} Pressure (Pa), (bar)
T1{HPS (P, S) HPS:tlkxv#a¥ Specific Enthalpy (J/k) 1 9x10°<P<15. 0x10°® (Pa)
Px:Ef) Pressure (Pa), (bar) 0 019sPs150. 0 (bar)
S-ttxvto€ Specific Entropy (J/ (kg:K)) SKELTREI-8-38R
see Fig I1-8-3 for S
25 |HPT (P, T} HPT:ltx»yr¥ Specific Enthalpy (J/k) 2. 0x102SP<15. 0x10® (Pa)
P*:Ef) Pressure (Pa), (bar) 178, 158T=<4173. 15 (K)
Tx:8% Temperature (K), (t)
0 02<P<150. 0 (bar)
-95. 0sT<200. 0 (v)
HI-8-188K see Fig, 01-8-1
26 [1HpPX (P X) HPX: 8h%@aDlkz s Specific Enthalpy of 1, 9x10° SP<4. 97x10° (Pa)
Mixture (J/k) 0. 019<P=<49. 7 (bar)
Px:fEf Pressure (Pa), (bar) 0<Xsl1.0 (=)
X:¢ta% Dryness Fraction (=)
27 |HTD(T) HTD: MOtz ¥ Specific Enthalpy of Sat—|173. 158T<369. 15 (K}
urated Liquid (J/%) -100. 0<T<96. 0 (T)
T* M Temperature (K), (¥)
b
% U1-8-1 R22EEK (0o3%) .
Table I-8-1 Refrigerant 22 Function (cont’' d) 478
No., |MEoO&M  Name B E KU1 BIBOEE
of Function Function and Argument (s) Range of Argument (s)
28|BTDD (T) HTDD : tofolkottx e Spectfic Enthalpy of 173 155T<369 15 (K}
Saturated Vapor (J/kg) -100. 0ST<86. 0 (T)
T*:8E Temperature (K), (¥)
23 |HTX (T, X} HTX :@0&ADkx#0e Specific Enthalpy of 173. 155T<369. 15 (K)
Mixture (J/k) —-100. 0ST<86. 0 (T)
T*:BX Temperature (K}, (¥) 0sX<1. 0 (=)
X:¥&® Dryness Fraction (=)
66
68
30|PST (T) PST* :%f0fEH) Saturation Pressure (Pa), (bar) 173. 15sT<369. 3 (K)
T+ .BE Temperature (K), (¥} -100. 0STS96. 15 (T)
72
73
31|S1GP (P) SIGP: %K) Surface Tension (N/m) PST (223. 15K) SPS4. 988x10° (Pa)
Px:EfH Pressure (Pa). (bar) (~64. 54x10°)
PST (~50. 0¢) <P<49. 88 (bar)
(~0. 6454)
32(SIGT (T SIGT: %3N Surface Tension (N/m) 223. 155T<368 3 (K)
T*:EE Temperature (K), (T} —-50. 0ST<96. 15 (T)
33(sPD (P) SPD:falfltx v tve Specific Entropy of Satu~!], 9x10°<Ps4, 97x10° (Pa)
rated Liquid (J/ (g*K}) 0. 019<P=<49. 7 (bar)
PxEf) Pressure (Pa), (bar)
34|SPDD (P) SPDD:H%ADItz v boy Specific Entropy of 1. 9x10°<Ps4. 37x10° (Pa)
Saturated Vapor (J/ (kg K)) 0 0195P<49. 7 (bar)
Px:fEH Pressure (Pa), (bar)
35{SPT (P, T) SPT:ltxvtor Specific Entropy (J/ (g-K)) 2. 0x10°<Ps15. 0x10® (Pa)
Px A} Pressurec (Pa), (bar) 178 158TsS473. 15 (K)
T*:8f Temperature (K), (T)
0 02sP<150. 0 (bar)
-95 0ST<200. D (V)
Ki-8- 18K see Fig 0-8-1
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% 01-8~-1 R22MK (03%)
Table UI-8-1 Refrigerant 22 Function (cont’ d) 5/8
No. |M¥%DEA Name BME LU [l - & |
of Function Function and Argument (s) Range of Argument (s)
36 |SPX (P. X) SPX:@Eb&umottxvbot Specific Entropy of Mix—|[]. 9x10*<P<4 97x10° {Pa)
ture (J/ (g-K)) 0 019<Px49. 7 (bar)
P«:[ff) Pressure (Pa), (bar) 0sXs1 0 ()
X:%8% Dryness Fraction (=)
37]STD (T) STD: KOtz tor Specific Entropy of Satu—|173 158T<369. 15 (K}
rated Liquid (J/ (ke-K)) -100. 0ST=<96. 0 (T)
Tx:8K Temperature (K), (T)
38|STDD (T) STDD: k%M Olkx oY Specific Entropy of 173. 15ST=<369 15 (K)
Saturated Vapor (J/ (ke K)) —100. 0ST=<96. 0 (¥)
Tx:8% Temperature (K), (T)
39(STX (T, X) STX:8pRmottz ey Specific Entropy of Mix—1173 158TsS369. 15 (K)
ture (J/ (ke-K)) -100. 0ST<96. 0 (T)
T+:8% Temperature (K}, (T¥) 05X<1. ¢ (-}
X:%8&® Dryness Fraction (=)
67
69
64 |TPH (P. H) TPH=:8X Temperature (K). (¥) 1. 9x10%<PsS15. 0x10° (Pa)
P :Ef) Pressure (Pa), (bar) 0. 0195P<150. 0 (bar)
H:ltxv#n¢ Specilic Enthalpy (J/x) HIZMLTREI-8-28%
see Fi1g. 1-8-2 for H
65{TPS (P, 5) TPS*:8K Temperature (K). {¥) 1 9x102<Ps[5 0x10° (Pa)
P*:Ef) Pressure (Pa). (bar) 0 019SP<150. 0 (bar)
S:lxsboy Specific Entropy (J/ (kg+K)) SIZBLTIREI-8 - 38R
see Fig 01-8-3 for S
T0|TPV (P, V) TPV*:BE Tempesrature (K), (T) 1. 9102 SP<0. 66214x10° (Pa)
Px:KEf) Pressure (Pa). (bar) VPD (P) SVSVPT (P, 473 15K) (m/ke).
V:H@#® Specific Volume (m'/ks) 0. 66214x10°<Ps15 0x10® (Pa}
0. 00080SVSVPT (P, 473 15K) (m/ke)
0. 019sPs6 6214 (bar)
VPD (P) SVEVPT (P, 200 0T) (m/ke).
6. 6214<Ps150. 0 (bar)
0 00080SVZVPT (P, 200. 0¥) (m/%e)
41
# 1-8-1 R22H#K (93%)
Table 0-8-1 Refrigerant 22 Function {cont' d) 6/8
No. |MMOZM Name Mk L3Ik 3iRoRm
ol Function Function and Argument (s) Range of Argument (s)
40| TSP (P) TSP» fiEX Saturation Temperature {K), (¥} 1. 9x103<Ps4 988x10° (Pa)
Px"HEfy Pressure (Pa), (bar) 0 019sPsS49. 83 {bar)
74
78
42JUPD (P) UPD . BRMOILABIIL¥ Specific Internal Energy|l. 9X10°SPS4. 97x10° (Pa)
of Saturated Liquid (J/k) 0. 019<P<49. 7 (bar)
Px:Ef} Pressure {Pa), (bar)
43jUPDD (P) UPDD . MRZZOLAB 2+ Specific Internal 1 9x10°sSPs<4, 97x10°* (Pa)
Energy of Saturated Vapor (J/kg) 0. 019sSPs49. 7 (bar)
Px:[Ef; Pressure (Pa), (bar)
44|UPT (P, T) UPT.HASBx ¥ Specific Internal Energy 2 0x10°sPs15. 0x10° (Pa)
(J/kg) 178, 153T<473. 15 (K)
Px [/ Pressure (Pa), (bar)
T* @ Temperature (K}, (¥) 0. 02<Ps150. 0 (bar)
-95. 0sT<200. 0 (¥)
RI-8-18R sec Fig. I-8-1
45| UPX (P, X) UPX:BORAOILABt A4 Specific [nternal Ener—|[. §x10°sPs4, 97x10* (Pa)
gy of Mixture (J/g) 0. 019SP<49. 7 (bar)
PxEf) Pressure (Pa), (bar) 0£Xs1. 0 (=)
X:#%3%% Dryness Fraction (-)
46 [UTD(T) UTD : BRMoOLEABz v Specific Internal Energy|173 155T<369. 15 (K)
of Saturated Liquid (J/k) -100 0sST<96. 0 (X)
T*.8% Temperature (K), (¥}
47[UTDD (T) UTDD MRaoiltAmMxzins Specific Internal 173. 15<T<369. 15 (K)
Energy of Saturated Vapor (J/kg) -100. 0ST<96. 0 (¥)
T+:&8% Temperature (K), (¥)
48 UTX (T. X) UTX -0 %EROLABTAAF Specific Internal Ener—|[173. 15ST<369. 15 {(K)
gy of Mixture (J/ k) -100. 0ST<96. 0 (T)
Tx.8% Temperature (K), (T3 0sxs1, 0 ()
X:%aX Dryness Fraction (=)
49| VPD (P) VPD: oD Specific Volume of Saturated|1, 9x102SPs4, 97x10° (Pa)
Liquid (m/k) 0. 019<P<49. 7 (bar)
Px:EJ Pressure (Pa), (bar)
nd‘“k#*ﬁﬁgﬁ‘t:/ 7 —ILH — 204 —
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B2.1R

&% 0-8-1 R2Z2E¥Y (D3%)
Table I1-8-~1 Refrigerant 22 Function {(cont’ d) 1/8
No |wmozm  Name Ny LU SIonE
of Function Function and Argument (s) Range of Argument (s)
50(vPDD (P) VPDD RAMADHUI Specific Volume of Satu-— 1. 9%x10°KP<4. 57x10° (Pa)
rated Vapor (m/k) 0 0192P<49. 7 (bar)
Px-JEf) Pressure (Pa), (bar)
Stiver(r, T VPT-ILWAY Spectfic Volume (m'/k) 2 0x10°<P<15. 0x10° (Pa)
Px:jf)) Pressure (Pa), (bar) 178 15<T3473. 15 (K)
T* ¥KE Temperature (K}, (X¥)
8 0 02<P<150 0 (bar)
~95 0ST=<200. 0 (%T)
HI-8-18R see Fig I-8-1
52|VPX (P, X) VPX EnEEOUUM Specific Volume of Mixture 1. 9x10°<PsS4 97x10°® (Pa)
(m'/kg) 0. 019<P<49 7 (bar)
Px:HJ) Pressure (Pa), (bar) 0sXs! 0 ()
X %&® Dryness Fraction (=)
53|VTD(T) VTD: pfooltikt Specific Volume of Saturated|[173. 15ST£368. 15 (K)
Liquid (m'/ks) -100. 0STL96. 0 (¥)
T»:8x Temperature (K), (T)
54 VTDD (T) VTDD: RREROILKR Specific Volume of Satu- 173 15<T£3689. 15 (K)
rated Vapor (m'/ ke -100. 0sT<96. 0 ()
Tx:8% Temperature (K), (T¥)
55 [VTX (T, X) VTX: @0BRROHUA Specific Volume of Mixture |173. 155T£369 15 (K)
(m'/kg) -100. 0ST£96. 0 (¥)
T*:HE Temperature (K), (T) 0SX<1. 0 (=)
X:®%a% Dryness Fraction (=)

561 XPH (P, H) XPH 9% Dryness Fraction (=) 1. 89x10°<Ps<4. 97x10° (Pa)
Px-[Ffy Pressure (Pa), (bar) 0 019s5P<49. 7 (bar)
H:&pHaDtkxrypre Specific Enthalpy of Mix— |HPD (P) SHESHPDD (P) (J/k)

ture (J/%)

ST1XPS (P. S) XPS-¢ig Dryness Fraction (-] 1. 9102 <Ps4. 97x10® (Pa)
P*-[Ef) Pressure (Pa), (bar) 0. 019<P<49 7 (bar)
S:NMogMoltttyroY Specific Entropy of Mix— SPD (P) SSSSPDD (P) (J/ (ke*K))

ture (J/ (keg-K))

S8|XPU (P, V) XPU-%:2 Dryness Fraction (=) 1. 9x10°<P<4. 97x10% (Pa)
Px-[Fj) Pressure (Pa)., (bar) 0 019<P<49. 7 (bar)

U: MORADIEAB AN Specific Internal Energy |UPD (P) SUSUPDD (P) (J/kg)
of Mixture (J/kg)
% 0-8-1 R22MHK (93%#)
Table 0-8-1 Refrigerant 22 Function (cont’ d) 8/8
No. [mmoszm  Name Btk £ U3 B
of Function Function and Argument (s) Range of Argument (s)
58| XPV (P, V) XPV:#&% Dryness Fraction (=) 1. 9x10°SP<4, 97x10° (Pa)
Px:FEf) Pressure (Pa), (bar) 0. 019sP=<49. 7 (bar)
V- ROESAOIKM Specific Volume of Mixture VPD (P) SVSVPDD (P) (m'/ke)
(m'/kg)

60| XTH (T, H) XTH-#%&® Dryness Fraction (~) 173 155T<369. 15 (K)
Tx*:H®¥ Temperature (K}, (%) ~100. 0ST<96. 0 (V)
H:®o&olkz e Specific Enthalpy of Mix— |HTD (T) SHSHTDD (T) (J/kg)

ture UJ/%)

61{XTS (T. S) XTS #&X Dryness Fraction (-} 173. 155TS369. 15 (K)
T*:8f Temperature (K}, (%) -100 0sT<96. 0 (%)
S:Boiuoltzvtor Specific Entropy of Mix— STD (T) SSSSTDD (T) (J/ (k- K))

ture (J/ (g*K))

62 XTU (T, U) XTU:®%8% Dryness Fraction (=) 173 155T<369. 15 (K)
T+:8§ Temperature (K), (%) -100. 0ST<96 0 (T)
U:BnEMoLABc ks Specific Internal Energy UTD (T) SUSUTDD (T) (J/k)

of Mixture (J/xg)

63 [XTV (T, V) XTV:0&X Dryness Fraction (=) 173. 155T<368. 15 (K)
T*:/@f Temperature (K), (%) -100. 0ST<96. 0 (¥)
ViBDEAOLKN Specific Volume of Mixture VTD (T) SVSVTDD (T) (m/xe)

(m'/%g)

— 2056 —
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X10° (Pal [bar]
20 200 — -
J22 Refrigerant22

80x 1p-2 2k
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> L ssuzens X critical point

._xxxx.\\\
N

B T “NN
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0.002  0.02 vaper pressure curve
0 _0 — S N IS NN
“-1600 0 100 200 {C]
17315 213.15 __ 3m.5 473.15 (K]
T

& 0-8-1 B4E CPPT(P,T), HPT(P.T), SPT(P.T). UPT(P.T)

BLTVPT(P.DITH T B FIR(P, ) DEH

I —-8-—1 Range of Arguments (P,T) for %PPT(P.T).

Fizg.
SPT(P.T), UPT(P.T) and VYPT(P.T)

HPT(P,T)

X10° [Pa] [bar}
15 150 = . —
Ja22 Refrigerant2 2}
P 2
10 100 - \\
o S
X
S
<«
T 7
5 50 g <
£
D
———— {fb\-
0.0012  0.019 AN
0 o I
0.2 0.3 0.4 0.5
H [)/kg]

B I-8-2 MM TPH(P.ENTHI SF((P.DOEHA
Fig. I —8—2 Range of Arguments (P.H) for TPH(P.H)
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X10® [Pa] [bar]
15 150 SR—
JOY22 Refrigerant2 2 1
- \\?
\ 2
= i)
10 100 N \\ =
10 o \ i
X ™
. SO ERAN) T
: 50 i: | critical point \ &
> \\
N

N N\
— | B0 RIS
o.zﬁg o.mog saturated |% %turated\\g\ |
3 y 5 5
o 3
S [I/(kg"K)] x10

B 0I-—8-3 Bag TPS(P,.SNTH4 S5 I8(P,.S)DEHE
Fig. I —8—3 Range of Arguments (P,S) for TPS(P,S)
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9. PROPATHIC#H#ZRAEh I FEOYHE
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1. FBREOTOSS LABMHOH
CHIE]MEL10MPa t HESkPa O THEBHTIRO I > BRAH I F L 442 0vDH 4 I VE
Shag, #3hK, BRI IOEKHEBERZRD &. 2120, BEREKE»2 25°C L& &.

LFes354f]

SAMPLE PROGRAM FOR /PROPATH/ USERS

EXAMPLE FROM NISHIKAWA AND 1ITO,
OHYOH NETSURIKIGAKU,
CORONA SHA, TOKYO,
1983

* X E E KK K X
* %O OE MW

A

L

*
WHkX EX.121.4 ON PAGE 306, CYCLE EFFICINCY, WORK RATIO, Mokkwn
o—— AND STEAM RATE FOR RANKINE CYCLE  sekkokik
*
REAL¥4 L,L0,LTe,LP8
CHARACTER FLUID¥16
COMMON/BLK/FLUID
COMMON/UNIT/KPA
FLUID="WATER”
KPA=1
P1=108.2
P2=8.85
To=298. 15
H4=HPDD (P1)
S1=SPDD (P1)
H3=HPD (P2)
R=ALHP (P2) i
S3=SPD(P2)
X=XPS (P2,51)
H2=H3+X*R 3 2
T4=TPS (P1,53)
H4=HPT(P1, T4)
LT@=H1~H2 s
LP@=H4-H3
LB=LTO-LPB
QBO=H1-H4
L=LB/LTe
ETA=L0,QB8
GO=3600.0/L0%1008.
GTe=36008.08/LTe*1003.
PSI1=H1-TOXS1
PS14m=H4-TO%S3
ETAC=L@/ (PS14-PS14)
WRITE (6, %) # ¥¥mkkkak® SAMPLE PROGRAM FOR /PROPATH/ USERS Mokuokkiun’
WRITE(G,%’ CYCLE EFFICIENCY ETA =7,ETA
KRITE(6,%’ WORK RATIO L8 =-,L
WRITEC6,%3’ STEAM RATE PER NET POWER a8 =-,
& GO,’ C(KG/KKH)’
WRITE(E,%’ STEAM RATE PER TURBINE PROWER aTe =,
2 GTO,’ C(KG/KMH) *
WRITECG,%’ CYCLE EFFECTIVENESS EATC=/,ETAC
STOP
END

— 209 — FNKREXRGER > 2 — L8
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[EFHD ]

#¥%%%%%%% SAMPLE PROGRAM FOR /PROPATH/ USERS ###¥#uiits

CYCLE EFFICIENCY
WORK RATIO
STEAM RATE PER NET POWER

STEAM RATE PER TURBINE POWER

CYCLE EFFECTIVENESS

FUNKFERBE L 7 — L
Vol.18 No. 3 1985
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ETA =0.389838457
LO =0.990130186
GO =3,57939529
GTO =3.54406738
EATC=0.961172462

(KG/KWH)
(KG/KWH)
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2. Y 7IL—F2LSTPROOEH

A 8HORT GUIDE TO
AND
THE TABLE OF PROGRAMS COLLECTED IN
THE PROGRAM PACKAGE
/PROPATH: A PROGRAM PACKAGE FOR THERMOPHYSICAL PROPERTY/

VERSION 2.1

1. EVERY USER’S PROGRAM WHICH CALLS ANY SUBPROGRAM IN THE /PROPATH/ SHOULD
INCLUDE THE FOLLOWING 2 LINES BEFORE THE FIRST EXECUTABLE STATEMENT AP-—
PEARS.

CHARACTER FLUID%16
COMMON/BLK/FLUID
COMMON/UNIT/KPA

THIS RESERVES FLUID AS A COMMON CHARACTER VARIABLE AND KPA AS A COMMON
INTEGER VARIABLE.

2. THEN THE FOLLOWING THO LINES OR THE FIRST OF THEM MUST BE PLACED IN
THE USER’S PROGRAM UNIT BEFORE THE FIRST FUNCTION CALL APPEARS

FLUID = ‘A“
KAP = N

HERE ‘A’ 18 A CHARACTER CONSTANT TO IDENTIFY THE NAME OF THE SUBSTANCE.
THE NAME OF THE SBUBSTANCES FOR WHICH /PROPATH/ PROVIDES ONE FUNCTION AT
LEAST ARE LISTED WHEN THE SUBROUTINE ~LSTSUB/ IS CALLED. SEE CATEGORY 2
OF THIS LISTING. N 1S AN INTEGER CONSTANT TO SPECIFY THE UNITS OF
PRESSURE AND TEMPERATURE. WHEN 2ERO 16 ASSIGENED TO KPA OR HHEN NO AS-~
S1GNMENT HAS BEEN DONE AT ALL, PRESSURE IS IN PASCAL AND TEHMPERATURE

IN KELVIN. SEE CHAPTER ? OF PART 1 IN THE MANUAL FOR OTHER POSSIBILI
TIES.

3. /PROPATH/ USES A LOT OF NAMES FOR ITS OWN PURPOSE. NOTHING TO EBAY,
FLUID AND KPA MENTIONED ABOVE, NAMES OF FUNCTION LISTED IN CATEGORY 1
UNDER THE HERDING OF /LIST OF FUNCTIONS/ BELOW AND NAMES OF SUBROUTINE
LISTED IN CATEGORY 2 BELOH ARE SUPPOSED TO APPEAR IN USER’S PROGRAM
ONLY HHEN THEY ASSUME ORIGINAL MEANING.

4. ALL POSSIBLE FUNCTIONS ARE LISTED IN CATEGORY 4 OF THIS LISTING
UNDER THE HEADING OF /LIST OF FUNCTIONS/. A HOWEVER TH1S DOEE NOT MEAN
THAT ALL THESE FUNCTIONS ARE PROVIDED TO EACH SUBSTANCE. ON CALLING SUB-
ROUTINE /LSTFUN/, YOU WILL GET THE LIST OF FUNCTIONS FOR A EPECIFIC SUB-
STANCE. SEE CATEGORY 2 OF THIS LISTING,

S. A PREDETERMINED SEQUENCE OF OPERATIONS HILL HAPPEN TO PROCESS ERRONE-
OUS CALLING, HHEN AN IMPROPER FUNCTION CALLING HAS BEEN DONE. ERRONEOUS
CALLINGS HAVE BEEN GROUPED INTO 4 LEVELS, HITH ASCENDING ORDER OF USER‘S
RESPONSIBILITY.

5.4 LEVEL 1 ERROR (CONVERGENCE FAILURE)

VALUE OF FUNCTION RETURNED TO CALLING PROGRAM IS ~41,RE+1@.
ERROR MESSAGE WILL APPEAR LIKE BELOW.

s¥s®  NO CONVERGENCE AT (NAME OF FUNCTION CALLED) FOR (VALUE
OF FLUID) muesm

A USER HAS DONE NO MISTAKE AT ALL, EVEN IF THIS LEVEL OF ERROR OCCURRED.
s/PROPATH/ IS ACCUSED OF THIS LEVEL OF ERROR. HOWEVER /PROPATH/ CAN NOT
HELP YOU ANYMORE AT THE MOMENT, IF THIS LEVEL OF ERROR WAS DETECTED.
5.2 LEVEL 2 ERROR C(INVALID ARGUMENT(S))

VALUE OF FUNCTION RETURNED TO CALLING PROGRAM 1S —1.BE+2@,
ERROR MESSAGE WILL APPEAR LIKE BELOHW.

— 9211 — HIKRERBH R 7 — L8
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®ewm  OUT OF RANGE AT (NAME OF FUNCTION CALLED) FOR (VALUE OF

FLUID) WHEN (FIRST ARGUMENT) AND (SECOND ARGUMENT, IF ANY) weea
EXAMINE MANUAL .

S5.3 LEVEL 3 ERROR (FUNCTION UNAVAILABLE)

VALUE OF FUNCTION RETURNED TO CALLING PROGRAM IS =~1.RE+22.
ERROR MESSAGE WILL APPEAR LIKE BELOW.

eses FUNCTION (NAME OF FUNCTION CALLED) UNAVAILABLE FOR (VALUE
OF FLUID) #uss

EXAMINE MANUAL OR CALL SUBROUTINE /L.STFUN/.
S.4 LEVEL 4 ERROR (INVALID NAME OF SUBSTANCE)

VALUE OF FUNCTION RETURNED TO CALLING PROGRAM [S ~1.8E+28.
ERROR MESSAGE HILL APPEAR LIKE BELOW.

¥sse NO FUNCTION FOR (VALUE OF FLUID) AVAILABLE AT ALL #exs

EXAMINE MANUAL OR CALL SUBROUTINE /LSTSUB/.

6. HELP US REFINE /PROPATH/. IF YOU HOULD HAVE ARRIVED AT GUITE AN UN-
EXPECTED RESULT ON CALLING /PROPATH/, LET US LEARN IT SOON. ALL QUERIES
ARE KWELCOMED AT,

PROFESSOR TAKEHIRO ITO

DEPARTHENT OF MECHANICAL ENGINEERING
POWER DIVISION

FACULTY OF ENGINEERING

KYUSHU UNIVERSITY

FUKUOKA, B12 JAPAN

EEsbveusnnkuE CATEGORY 1 sunmsddsssnyd
sEnasnerrnsts FUNCTION Susnngrsnnsy

NOMENCLATURE

EVERY GQUANTITY IS IN SIGLE PRECISION. ALL OF THESE ARE IN THE FUN-
DAMENTAL 81 OR IN COHERENT DERIVED SI EXCEPT PRESSURE AND TEMPERATURE.
THE PRESSURE 1S 1IN PASCAL OR BAR AND THE TEMPERATURE IN KELVIN OR DEGREE
CELSIUS. WHEN SOME INTEGER 1S ASSIGENED TO THE COMMON INTEGER VARIABLE
KPA, s/PROPATH/ SELECTS PREDETERMINED UNITS FOR PRESSURE AND TEMPERATURE.
SEE SECTION 2 ABOVE AND CHAPTER 7 OF PART 1 IN THE MANUAL. QUANTITIES IN
THE DIMENTION OF THE PRESSURE OR TEMPERATURE ARE MARKED BY #.

ION PRODUCT, LOG TO THE BASE TEN OF ION PRODUCT IN (MOL/KG)#mx2
= LAPLACE CONSTANT, M

= LATENT HEAT OF VOPORIZATION, J/KG

THERMAL CONDUCTIVITY, H/C(H¥)

= COEFFICIENT OF VISCOSITY, PA®S

180BARIC SPECIFIC HEART, J/(KG#K)

CEA N O A AN -

= QUANTITY AT THE CRITICAL POINT
SPECIFIC ENTHALPY, J/KG
WPRESSURE, PASCAL OR BAR
SPECIF1IC ENTROPY, J/(KG#K)
STEMPERATURE, KELVIN OR DEGREE CELSIUS
SPECIFIC VOLUME, Maa3/KG
cv = ISQCHORIC SPECIFIC HEAT, J/(KGWK)
EPS = STATIC DIELECTRIC CONSTANT, NON-DIMENSIONAL
H = SPECIFIC ENTHALPY, J/KG
P = WPRESSURE, PASCAL OR BAR

SPECIFIC ENTROPY, J/(KGHC)

FURIREARRIG ER > & — L
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S1G = SURFACE TENSION, N/M
T « BTEMPERATURE, KELVIN OR DEGREE CELSIUS
TRPL = QUANTITES AT THE TRIPLE POINT

SPRESSURE, PASCAL OR BAR
STEMPERATURE, KELVIN OR DEGREE CELSIUS

T8

#SATURATION TEMPERATURE, KELVIN OR DEGREE CELSIUS
u = SPECIFIC INTERNAL ENERGY, J/XG
v = SPECIFIC VOLUME, M##%3/K3

x = DRYNESS FRACTION, NON-DIMENSIONAL

CAHRACTER AS ARGUMENT

‘H” = SPECIFIC ENTHALPY
‘P’ = PRESSURE

7S’ = SPECIFIC ENTROPY
’T” = TEMPERATURE

‘v’ = SPECIFIC VOLUME

/D7 AND /DDs IN THE NAME OF FUNCTION

/sDs = SATURATED LIQUID
/DDs= SATURATED VAPOR

LIST OF FUNCTIONS

NO. NAME FUNCTION OBTAINED

F 1 AIPPT (P%,T¥) 10N PRODUCT

F 2 ALAPP (PW) LAPLACE COEFF ICIENT

F 3 ALAPT (T® LAPLACE COEFF ICIENT

F 4 aLHP (Pu) LATENT HEAT OF VAPORIZATION

F S ALHT Tw) LATENT HEAT OF VAPORIZATION

F 6 ALMPD (PW) THERMAL CONDUCTIVITY OF SATURATED LIQUID

F 7 ALMPDD (P¥%) THERHMAL CONDUCTIVITY OF SATURATED VAPOR

F 8 ALMPT (Px,T®) THERMAL CONDUCTIVITY

F 9 ALHTD (Tw) THERMAL CONDUCTIVITY OF SATURATED LIQUID

F 18 ALMTDD (T¥) THERMAL CONDUCTIVITY OF SATURATED VAPOR

F 11 AMUPD (P®) COEFF ICIENT OF VISCOSITY OF SATURATED LIQUID
F 12 AMUPDD (PW) COEFFICIENT COF VISCOSITY OF SATURATED VAPOR
F 13 AMUPT (Pw,T®) COEFFICIENT OF VISCOSITY

F 14 AMUTD (T®) COEFF ICIENT OF VISCOSITY OF SATURATED LIQUID
F 15 AMUTDD (TH) COEFFICIENT OF VISCOSITY OF SATURATED VAPOR
F 16 CPPD ‘(P*) 1S0BARIC SPECIFIC HEAT OF SATURATED LIQUID
F 47 CPPDD (P¥) IS80BARIC S8PECIFIC HEAT OF BATURATED VAPOR

F 18 CPPT (Pw, Ta) ISOBARIC SPECIFIC HEAT

F 19 CPTD as I1SOBARIC SPECIFIC HEAT OF SATURATED LIQUID
F 28 CPTDD (Tw) 1SOBARIC SPECIFIC HEAT OF SATURATED VAPCOR

F 21 CRP C’A’) CRITICAL PARAMETER

H BPECIFIC ENTHALPY:’A‘/=’H’

P® PRESSURE ER 0
8 EPECIFIC ENTROPY :’A‘=’8’
T® TEMPERATURE LAWY

V SPECIFIC VOLUME :’A’w=’V’

F 76 cvPDD (Pw) 1SOCHORIC SPECIFIC HEAT OF SATURATED VAPOR
F 7?7 cvPY PR, T®) IBOCHORIC SPECIFIC HEAT
F 78 CVTDD (T®) IS0CHORIC BPECIFIC HEAT OF BATURATED VAPOR
F 22 EPSPT (P, T®) S8TATIC DIELECTRIC CONSTANT
F 23 WPD (P%) SPECIF1C ENTHALPY OF BATURATED LIQUID
F 24 HPDD (Pm) SPECIFIC ENTHALPY OF SATURATED VAPOR
—913— PMKFARE M > 5 — 58
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MMM,

71
23
26

28
23

31
32

34
33
36
37
38
3s

F 67

nmm

MAMNTAMNMN AMMAAMT

nMAMNANNT,

64

63
79

41

48
74
75

42
43

43
46
47
48

49
sa
St
32
3
S4
S

S6

S8
39
68
61
62
63

82

SPECIFIC
BPECIFIC
SPECIFIC
SPECIFIC
SPECIFIC
SPECIFIC

PRESSURE

PRESSURE

ENTHALPY
ENTHALPY
ENTHALPY
ENTHALPY

ENTHALPY

OF MIXTURE
OF BATURATED LIQUID
ENTHALPY OF SATURATED VAPOR
OF MIXTURE

ON LAMBDA LINE

ON MELTING LINE

SATURATION PRESSURE

SATURATION PRESSURE
SATURATION PRESSURE

SURFACE TENSION
SURFACE TENSION

SPECIFIC
SPECIF1IC
SPECIFIC
SPECIFIC
SPECIFIC
SPECIFIC
SPECIF1IC

ENTROPY OF
ENTROPY OF

ENTROPY

ENTROPY OF
ENTROPY OF
ENTROPY OF
ENTROPY OF

MIXTURE
SATURATED LIGUID
SATURATED VAPOR
MIXTURE

TEMPERATURE ON LAMBDA LINE

TEMPERATURE ON HELTING LINE

TEMPERATURE

TEMPERATURE
TEMPERATURE

OF SATURATED LIQUID
OF SATURATED VAPOR

SATURATED LIGQUID
SATURATED VAPOR

QUANTITIES AT THE TRIPLE POINT

P® PRESSURE

Armepr

Te TEMPERATURE:’A‘=’T~

SATURATION TEMPERATURE
SATURATION PRESSURE OF SATURATED LIQUID
SATURATION PRESSURE OF SATURATED VAPOR

SPECIFIC
SPECIFIC
SPECIFIC
SPECIFIC
SPECIF1IC
SPECIFIC
SPECIFIC

SPECIFIC
SPECIFIC
SPECIFIC
SPECIFIC
SPECIF1IC
SPECIFIC
SPECIFIC

INTERNAL
INTERNAL
INTERNAL
INTERNAL
INTERNAL
INTERNAL
INTERNAL

ENERGY
ENERGY
ENERGY
ENERGY
ENERGY
ENERGY
ENERGY

OF
OF

OF
OF
OF
OF

SATURATED LIQUID
SATURATED VAPOR

MIXTURE
SATURATED L IQUID
SATURATED VAPOR
MIXTURE

VOLUME OF SATURATED LIQUID
VOLUME OF SATURATED VAPOR

VOLUME

VOLLUME OF MIXTURE
VOLUME OF SATURATED LIQUID
VOLUME OF SATURATED VAPOR
VOLUME OF MIXTURE

DRYNESS FRACTION
DRYNESS FRACTION
DRYNESS FRACTION
DRYNESS FRACTION
DRYNESS FRACTION
DRYNESS FRACTION
DRYNESS FRACTION
DRYNESS FRACTION

asssvssssnsse CATEGORY 2 Sssgsyssnsye

Sesusesaseree SUBROCUTINE Sesinssassses

HPS (Pu,8)
NPT Pu,Te)
HPX (Pe,X)
HTD [§7 3]
HYDD T
HTX €Te,X3
PLDT®  (T®3
PMLTS (T®)
PSTH (41 )
PSTDH (T#)
PSTDD® (T#)
81GP (44 3]
816T s
SPD (P¥)
SPDD ({4 3]
SPTY Pe,Tw)
SPX (P¥,X%)
STD Te)
STDD T®)
8TX (Te,X)
TL.DP® (PW®)
THLPE  (P¥)
TPH® (Pw%,H)
TPSH (P%,S)
TPVUR P,V
TRPL C’R73
ISPe (P®)
TSPD®  (P%)
TSPDD® (P¥)
uPD Pu)
UPDD (P¥)
uPT P, T#}
uPx (P¥,X]
uTD (T
uTDD T
(1224 CTs,X)
vePD PP®)
veDD (¢ 3]
Vet Pw, T®)
vex (P¥,X)
vTD CTH)
V7DD (44 )]
vTX 8,0
XPH (Pe,H)
xPS Py,S)
XPU Pe,U)
xPy (Pe,V)
XTH (Ta,HY
XT18 (T®,S)
xXTU CTe, U3
XV (T#,V)
SUBRGUT INE

LSTPRO

/L.8TPRO/ OUTPUTS THIS LISTING ON THE STANDARD LISTING DEVICE WHEN
FORTRAN CALLED. NGO ARGUMENT EXPECTED.
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g2 SUBROUT INE L8TSUB

LSTSUBs GUTPUTS THE LIST QF THE NAME OF SUBSTANCES FOR HHICH THE
PROGRAM PACKAGE /PROPATH/ PROVIDES ONE FUNCTION OF THERMOPHYSICAL PROPER-
TY AT LEAST, THE LIST PRINTED ON THE STANDARD LISTING DEVICE WHEN FORTRAN
CALLED HILL APPEAR AS FOLLOWS. NO ARGUMENT EXPECTED.

LIST OF THE NAME OF SUBSTANCES FOR WHICH /PROPATH/
PROVIDES ONE FUNCTION OF THERMOPHYSICAL PROPERTY
AT LERST

VERSION 2.1

HELIUM4 C HELIUM, HE )
NITROGEN ( N )

AIR

CARBONDIOXIDE ¢ €02 )
HATER € H20 )

METHANE € CH4 )

R12 ¢ FREONi12, CCL2F2 )
R22 ( FREON22, CHCLF2 )

ALL THESE ARE VALID AS CHARACTER TYPE CONSTANT TO IDENTIFY THE SUBSTANCE
ON RHICH YOU ARE GOING TO GET THERMOPHYSICAL PROPERTY, l.E. AS VALUE OF
FLUID.

Ss3 SUBROUT INE LSTFUNC’A’)

/LSTFUN/ 1S A CHARACTER ARGUMENTED SUBROUTINE AND OUTPUTS THE LIST OF
FUNCTIONS FOR SUBSTANCE ’A” THAT /PROPATH/ PROVIDES. ‘A’ 1S THE CHARACTER
TYPE VARIABLE IDENTIFYING THE SUBSTANCE YOU ARE CURRENTLY INTERESTED IN.
LISTING HILL BE GET ON THE STANDARD LISTING DEVICE WHEN FORTRAN CALLED.

— 215 — HIKEARGTER L 7 — L8
Vol.18 No.3 1985



Bf % B8 R

83 UTIL—FLSTSUBDHH

LIST OF THE NAME OF BUBSTANCES FOR HHICH /PROPATH/
PROVIDES ONE FUNCTION OF THERMOPHYSICAL PROPERTY
AT LEAST

VERSION 2.1

HELIUM4 ¢ HELIUM, HE )
NITROGEN C N

AIR

CARBONDIOXIDE ¢ CO2 )
HATER ( H20 )

METHANE ¢ CH4 )

R12 ( FREON12, CCL2F2 )
R22 ( FREON22, CHOLF2 )

ALL THESE ARE VALID AS CHARACTER TYPE CONSTANT TO IDENTIFY THE SUBSTANCE
ON WHICH YOU ARE GOING TO GET THERMOPHYSICAL PROPERTY, I.E. AS VALUE OF
FLUID.

FUNKERBI 8 > 7 — [
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Mig4 HTIL—-FULSTFUNDHA

% LIST OF FUNCTIONS FOR NITROGEN ®a

NO.

MUAAMTM MAMMM AMAMNA A

n

AR

"

"

nm

MMMNAMNMM

(LI

SwBdIN

11

13
14
5

16
1?7
18
19
20

21

22
23
24
71
26
27
28
29
68
30

31
32

33
34
335
36

38
I

69

64

70

CPPD
CPPDD
CPPTY
CPTD
CPTDD

CRP

PMLT®

PSTx

sI1GP
8IGT

&PD
EPDD

EPX
81D
STDD
STX
THLPW
TPHS

TPSH
PVS

(P®)
e

P
(Ted

(P&}
Ps)
(P, THd
Te
Ted

(PX)
P®)
CPe, TH)
Te)
(Tw)

(P¥)
(P%)
(Ps, TH)
[qf )
(Ta)

(44 3]

Pw, T

(¢4 ]
(P¥)
P»,S)
(P, TH)
Pe,X)
(@4 ]
CTe)
CTe, %)

e

(Te

PY)
Te)

P®)
we)
(Ps, T#)
CP#,X¥)
(94 )
T8
T8, X)

Po)

Pe,H)

Pe,85)
(Ps,V)

FUNCTION OBTAINED

LAPLACE COEFFICIENT
LAPLACE COEFF ICIENT

LATENT HEAT OF VAPORIZATION
LATENT HEAT OF VAPORIZATION

THERMAL CONDUCTIVITY OF SATURATED LIQUID

THERMAL CONDUCTIVITY OF SATURATED VAPOR
THERMAL. CONDUCTIVITY

THERMAL CONDUCTIVITY OF SATURATED LIQUID

THERMAL CONDUCTIVITY OF SATURATED VAPOR

COEFFICIENT OF VISCOS8ITY OF S8ATURATED LIQUID
COEFFICIENT OF VIBCOSITY OF SATURATED VAPOR

COEFFICIENT OF VISCOSITY

COEFFICIENT OF VISCOSITY OF SATURATED LIQUID
COEFF ICIENT OF VISCOSITY OF SBATURATED VAPOR

180BARIC EPECIFIC HEAT OF SATURATED LIQUID
180BARIC SPECIFIC HEAT OF SATURATED VAPOR

1SOBARIC SPECIFIC HEAT

ISOBARIC SPECIFIC HEAT OF SATURATED LIQUID
ISOBARIC SPECIFIC HEAT OF SATURATED VAPOR

CRITICAL PARAMETER

H ESPECIFIC ENTHALPY:“A’w’H’

P® PRESSURE 17AsmoP’
& SPECIFIC ENTROPY :/A’=’S’
T# TEMPERATURE 17A‘ms T

V SPECIFIC VOLUME :“’A’=’V”’
STATIC DIELECTRIC CONSTANT

SPECIFIC ENTHALPY OF SATURATED L IQulD
SPECIFIC ENTHALPY OF SATURATED VAPOR
EPECIFIC ENTHALPY

BPECIFIC ENTHALPY

EPECIFIC ENTHALPY OF MIXTURE

BPECIFIC ENTHALPY OF BATURATED LIQUID
SPECIFIC ENTHALPY OF SATURATED VAPOR
BPECIFIC ENTHRALPY OF MIXTURE

PRESSURE ON MELTING LINE
SATURATION PRESSURE

SURFACE TENSION
BURFACE TENSION

SPECIF1C ENTROPY OF BATURATED L1QUID
BPECIF1C ENTROPY OF SATURATED VAPOR

8PECIFIC ENTROPY

SPECIFIC ENTROPY OF MIXTURE

SPECIFIC ENTROPY OF SATURATED LIQUID
BPECIFIC ENTROPY OF SATURATED VAPOR

SPECIFIC ENTROPY OF MIXTURE

TEMPERATURE ON MELTING LINE
TEMPERATURE

TEMPERATURE
TEMPERATURE
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"

nMMMMYTMNY nMNM MNT

mMMMMNMMMNMNY

a1

40

42
43
44

43
46
47
48

49
sa
S1
52
=3
34
11

S6

58
59
60
61
62
63

TRPL

TSPa

uPD
uPDD
uPT

uTd
utdn
uTXx

VPD
VPDD
vPTY
VPX
vTD
vTDD
vTX

<A

(Px)

P®)
P®)
(P¥, TH)

(P, X)
CT®)
CTH)
(Te, X3

P¥)
Pe
(Pe,T®)
(P¥,X)
T®)
(4 )}
CTe, X

P, H)
(Pe,S)
(P,
Pe,V)
CTa,H)
78,8
T,
Te, V2

JUNKRFERRE HIR > 5 — R
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QUANTITIES AT THE TRIPLE

Pa PRESSURE

12armps

Te TEMPERATURE:’A’=’T’

SATURATION TEMPERATURE

SPECIFIC INTERNAL
SPECIFIC INTERNAL
SPECIFIC INTERNAL

BPECIFIC INTERNAL
SPECIFIC INTERNAL
SPECIFIC INTERNAL
SPECIFIC INTERNAL

ENERGY
ENERGY
ENERGY

ENERGY
ENERGY
ENERGY
ENERGY

POINT

OF SATURATED LIQUID
OF SATURATED VAPOR

OF MIXTURE
OF SATURATED LIQUID
OF SATURATED VAPOR
OF MIXTURE

SPECIFIC VOLUME OF SATURATED L1QUID
SPECIFIC VOLUME OF SATURATED VAPOR

SPECIFIC VOLUME
SPECIFIC VOLUME OF MIXTURE

SPECIFIC VOLUME OF SATURATED LICGUID
BPECIFIC VOLUME OF SATURATED VAPOR

SPECIFIC VOLUME OF MIXTURE

DRYNESS
DRYNESS
DRYNESS
DRYNESS
DRYNESS
DRYNESS
DRYNESS
DRYNESS

FRACTION
FRACTION
FRACTION
FRACTION
FRACTION
FRACTION
FRACTION
FRACTION
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£18%5. PROPATHM¥ 0%k

# MmM—-5—-1 PROPATHE¥
Table I—5—1 PROPATH FUNCTIONS

Fﬁitig mee He4 N2 AIR | CO2 H20 | CH4 R12 R22
F 1 AIPPT (P,T) - - - - 1.1 - - -
F 2 ALAPP (P) - 1.1 - 2.1 1.1 - 1.1 1.1
F 3 ALAPT (T) - 1.1 - 2.1 1.1 - 1.1 1.1
F 4 ALHP (P) 1.1 1.1 2.1 2.1 1.1 2.1 1.1 1.1
F 5 ALHT (T) 1.1 1.1 - 2.1 1.1 2.1 1.1 1.1
F 6 ALMPD (P) 1.1 1.1 - - 1.1 - 1.1 1.1
F 7 ALMPDD(P) 1.1 1.1 - - 1.1 - - -
F 8 ALMPT (P,T)| 1.1 1.1 2.1 - 1.1 - 1.1 1.1
F 9 ALMTD (T) 1.1 1.1 - - 1.1 - 1.1 1.1
F10 ALMTDD(T) 1.1 1.1 - - 1.1 - - -
F11 AMUPD (P) 1.1 1.1 - - 1.1 - 1.1 1.1
F12 AMUPDD(P) 1.1 1.1 - -~ 1.1 - - -
F13 AMUPT (P,T) 1.1 1.1 2.1 - 1.1 - 1.1 1.1
F14 AMUTD (T) 1.1 1.1 - - 1.1 - 1.1 1.1
F15 AMUTDD(T) 1.1 1.1 - - 1.1 - - -
F16 CPPD (P) 1.1 1.1 - 2.1 1.1 2.1 1.1 1.1
F17 CPPDD (P) 1.1 1.1 2.1 2.1 1.1 2.1 1.1 1.1
F18 CPPT (P,T)} 11 1.1 2.1 2.1 1.1 2.1 1.1 1.1
F19 CPTD (T) 1.1 1.1 - 2.1 1.1 2.1 1.1 1.1
F20 CPTDD (T) 1.1 1.1 2.1 21 1.1 2.1 1.1 Tl
F21 CRP  ('A’) 1.1 1.1 2.1 2.1 1.1 2.1 1.1 1.1
F76 CVPDD (P) - - 2.1 -~ - - - -
F77 CVPT (P,T) - - 2.1 - - - - -
F78 CVTDD (T) - - 2.1 - - - - -
F22 EPSPT (P,T) - 1.1 - - 1.1 - - -
F23 HPD (P) L1 1.1 2.1 2.1 1.1 2.1 1.1 1.1
F24 HPDD (P) 1.1 1.1 2.1 2.1 1.1 2.1 1.1 1.1
F71 HPS  (P,S)| 21 2.1 2.1 2.1 2.1 2.1 2.1 2.1
F25 HPT (P,T) 1.1 1.1 2.1 2.1 1.1 2.1 1.1 1.1
F26 HPX (P,X) 1.1 11 2.1 2.1 1.1 2.1 1.1 1.1
F27 HTD (T) 1.1 1.1 2.1 2.1 1.1 21 1.1 1.1
F28 HTDD (T) 1.1 1.1 2.1 2.1 1.1 2.1 1.1 1.1
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Fu%iti% N‘g’me He4 N2 AIR | CO2 H20 | CH4 R12 | R22
F29 HTX (T,X) 1.1 1.1 - 2.1 1.1 21 1.1 1.1
F66 PLDT (T) 1.1 - - - - - - -
F68 PMLT (T) 1.1 1.1 - 2.1 - 2.1 - -
F30 PST (T) 1.1 1.1 - 2.1 1.1 2.1 1.1 1.1
F72 PSTD (T) - - 21 - - - - -
F73 PSTDD (T) - - 2.1 - - - - -
F31 SIGP (P) - 1.1 - 2.1 1.1 - 1.1 1.1
F32 SIGT (T) - 1.1 - 2.1 1.1 - 1.1 1.1
F33 SPD (P) 1.1 1.1 2.1 2.1 1.1 2.1 1.1 1.1
F34 SPDD (P) 1.1 1.1 2.1 2.1 1.1 2.1 1.1 1.1
F35 SPT (P,T) 1.1 1.1 2.1 2.1 1.1 2.1 1.1 1.1
F36 SPX (P,X) 1.1 1.1 2.1 2.1 1.1 2.1 1.1 1.1
F37 STD (T) 1.1 1.1 2.1 2.1 1.1 2.1 1.1 1.1
F38 STDD (T) 1.1 1.1 2.1 2.1 1.1 2.1 1.1 1.1
F39 STX (T,X)| 1.1 1.1 ~ 2.1 1.1 2.1 1.1 1.1
F67 TLDP (P) 1.1 - - - - - - -
F69 TMLP (P) 1.1 1.1 - 2.1 - 2.1 - -
F64 TPH (P,H) 1.1 1.1 2.1 2.1 1.1 2.1 1.1 1.1
F65 TPS (P,S) 1.1 1.1 2.1 2.1 1.1 2.1 1.1 1.1
F70 TPV (P,V)| 21 2.1 2.1 2.1 2.1 2.1 2.1 2.1
F41 TRPL (’A’) 1.1 1.1 - 2.1 1.1 2.1 - -
F40 TSP (P) 1.1 1.1 - 2.1 1.1 2.1 1.1 1.1
F74 TSPD (P) - - 2.1 - - - - -
F75 TSPDD (P) - - 2.1 - - - - -
F42 UPD (P) 1.1 1.1 2.1 2.1 1.1 2.1 1.1 1.1
F43 UPDD (P) 1.1 1.1 2.1 2.1 1.1 2.1 1.1 11
F44 UPT (P,T) 1.1 1.1 21 2.1 1.1 2.1 1.1 1.1
F45 UPX (P,X)| 11 1.1 2.1 2.1 1.1 2.1 1.1 1.1
F46 UTD (T) 1.1 1.1 2.1 2.1 1.1 2.1 1.1 1.1
F47 UTDD (T) 1.1 1.1 2.1 2.1 1.1 2.1 1.1 1.1
F48 UTX (T,X) 1.1 1.1 - 2.1 1.1 2.1 1.1 1.1
F49 VPD (P) 1.1 1.1 2.1 2.1 1.1 2.1 1.1 1.1
F50 VPDD (P) 1.1 1.1 2.1 2.1 1.1 2.1 1.1 1.1
F51 VPT (P,T) 1.1 1.1 2.1 2.1 1.1 2.1 1.1 1.1
F52 VvPX (P,X) 1.1 1.1 2.1 2.1 1.1 2.1 1.1 1.1
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Fu%gctifg mee He4 N2 AIR | CO2 H20 | CH4 R12 | R22
F53 VID (T) 1.1 1.1 2.1 2.1 1.1 2.1 1.1 1.1
F54 VIDD (T) 1.1 1.1 2.1 2.1 1.1 2.1 1.1 11
F55 VIX  (T,X) 1.1 1.1 - 2.1 1.1 2.1 1.1 11
F56 XPH (P,H)| 1.1 11 2.1 2.1 1.1 2.1 1.1 1.1
F57 XPS  (P,S) 1.1 1.1 2.1 2.1 1.1 2.1 1.1 11
F58 XPU  (P,V) 1.1 1.1 2.1 2.1 1.1 2.1 1.1 1.1
F59 XPV (P,V) 1.1 1.1 2.1 2.1 1.1 2.1 1.1 1.1
F60 XTH  (T,H) 1.1 1.1 - 2.1 1.1 2.1 1.1 1.1
F61 XTS (T,S) 1.1 1.1 - 2.1 1.1 2.1 1.1 1.1
F62 XTU (T,U) 1.1 1.1 — 2.1 1.1 2.1 1.1 1.1
F63 XTV (T,V) 1.1 1.1 - 2.1 1.1 2.1 1.1 1.1

EPOHFIZ, ZOBEBBBAINIRKXERT.

Numder in the table denotes the version in which each FUNCTION was introduced.
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