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Below 1.25 K, the simple equation

. Ly 5
In(P)=iy— ﬁ‘l’ E In(T)
suffices to give P in terms of T or vice versa, where L,
=159.83 J/mol is the latent heat of evaporation at absolute
zero,  ig=In[(2mm)¥*k"*h 3] = 12.2440, and R
=8.314 510 J/mol-K.

Since the interpolating equation gives temperature as a
function of pressure, we offer a spine which returns the pres-
sure as a function of temperature. Table 17.2 gives the knots

and coefficients.

TaBLE 17.2. Knots and coefficients for the saturated vapor pressure of liquid
“He on Ty

Knots Coefficients Knots Coefficients
K(1)=0.5 C(1)=0.00183797 K(i8)=1.5 C(18)=1886.00
K(2)=0.5 C(2)=0.00250000 K(19)=1.7 C(19)=3194.00
K(3)=0.5 C(3)=0.00376000 K(20)=1.85 C(20)=5569.50
K(4)=05 C(4)=0.006 24000 K(21)=2 C(21)=9279.10
K(5)=052 C(5)=0.012 3600 K(22)=22 C(22)=15370.0
K(6)=0.53 C(6)=0.033 0600 K(23)=25 C(23)=23480.0
K(7)=0.56 C(7)=0.093 3900 K(24)=2.7 C(24)—37355.0
K(8)=0.6 C(8)=0.258 560 K(25)=3 C(25)=57050.0
K(9)=0.65 C(9)=0.626 900 K(26)=3.3 C(26)=87170.0
K(10)=0.7 C(10)=1.37025 K(27)=3.7 C(27)=132825
K(11)=0.75 C(11)=2.93305 K(28)=4.05 (C(28)=179650
K(12)=0.8 C(12)=6.373 18 K(29)=4.5 C(29)=211 567
K(13)=0.85 C(13)=15.0042 K(30)=5.1
K(14)=0.92 C(14)=38.0570 K(31)=5.1
K(15)=1 C(15)=116.050 K(32)=5.1
K(16)=1.1 C(16)=1362.700 K(33)=5.1
K(17)=1.25 C(17)=990.900
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TABLE 17.3. Recommended values of the saturated vapor pressure of liqﬁ‘i‘@;

s “He
—
Ty (K) P (Pa) Ty (K) P (Pa) "
0.650 1.I01E-01 2.900 2.063E+04""
0.700 2.923E-01 2.950 2.229E+04
0.750 6.893E 01 3.000 2405E+04
0.800 L475E+00 3.050 2.589E+04
0.850 2.914E+00 3.100 2.783E+04
0.900 5.380E +00 3.150 2.987E +04
0.950 9.381E£+00 3.200 3201E+04
1.000 1.558E+01 3.250 3425E+04 .
1.050 2479E+01 3300 3.659E+04
1.100 3.802E+01 3.350 3.904E+ 04
1.150 5.647E+01 3.400 4.160E +04
1.200 8.152E+01 3.450 4.426E+04
1.250 LI47E+02 3.500 4.705E +04
1.300 1.579E+02 3.550 4.994E+04
1.350 2.129E+02 3.600 5.296E +04
1.400 2.819E +02 3.650 5.609E +04
1.450 3.673E+02 3.700 5.935E+04
1.500 4715E+02 3.750 6.273E+04
1.550 5971E+02 3.800 6.625E + 04
1.600 7A465E+02 3.850 6.989F + 04
1.650 9.226E+02 3.900 7.366E+04
1.700 1.128E+03 3.950 1.757E+04
1.750 1.366E +03 4.000 8.162E +04
1.800 1.638E+03 4.050 8.580E +04
1.850 1.949E +03 4.100 9.013E+04
1.900 2.299E+03 4,150 9.461E+04
1.950 2.692E+03 4.200 9.923E+04
2.000 3.130E+03 4.250 1.040E +05
2.050 3.613E+03 4.300 1.089£ +05
2.100 4.141E+03 4.350 1.140E +05
2.150 4.716E +03 4.400 1.193E+05
2.200 5.335E+03 4.450 1.247E+05
2.250 6.005E+03 4.500 1.303E+05
2.300 6.730E +03 4.550 1.360E +05
2.350 7.512E+03 4.600 1.419E+05
2.400 8.354E+03 4.650 1.480E - 05
2.450 9.258E +03 4.700 1.543E~05
2.500 1.023£ +04 4.750 1.608E ~05
2.550 L127E+04 4.800 1.674E +05
2.600 1.237E+04 4.850 1.743E+05
2.650 1.355E+04 4.900 L8I3E£+05
2.700 LA81E+04 4.950 1.886E +03
2.750 L6I1E + 04 5.000 1.960E -+ 05
2.800 1.755E+04 5.050 2.037E+05
2.850 1.905E +04 5.100 2.116E+05

It is possible that one might want to know the vapor pres-
sure on the Tsg scale since the bulk of available data has
been taken on Tsg. Table 17.4 gives the knots and coeffi--
cients of a spline which returns the log;, of the saturated
vapor pressure in uHg (the wusual unit for Tsg).
nHg=0.1332 Pa.

17.1. Reference for T58

'C. F. Barenghi, R. J. Donnelly, and R. N. Hills, J. Low Temp. Phys. 51,
319 (1983).
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TBLE 17.4. Knots and coefficients of a spline which returns the log,; of the
saturated vapor pressure on the T58 scale

Knots

Coefficients

K(1)=1.000 000
K(2)=1.000 000
K(3)=1.000 000
K(4)=1.000 000
K(5)=1.151 055
K(6)=1.287 657
K(7)=1.432021
K(8)=1.598 327
K(9)=1.740 550
K(10)=1.899 594
K(11)=2.101 790
K(12)=2.176 014
K(13)=2.183 220
K(14)=2.288 467
K(15)=2.579 378
K(16)=2.740 483
K(17)=2.889 599

C(1)=2.079 205
C(2)=2.290418
C(3)=2.641 180
C(4)=3.067 643
C(5)=3.434872
C(6)=3.744 602
C(7)=4.016 736
C(8)=4.269 063
C(9)=4.453011
C(10)=4.558 079
C(11)=4.624 146
C(12)=4.760 414
C(13)=4.923719
C(14)=5.078 931
C(15)=5.188 290
C(16)=5.287 068
C(17)—5.379 480

Experimental determinations of the diffusivity have been
made by measuring relaxation times in a thermal conductiv-
ity apparatus and the associated relaxation time to reach
steady state conditions. See M. Dingus, F. Zhong and H.
Meyer, J. Low Temp. Phys. 65, 185 (1986). The most recent
and best, done with several cell spacings is shown in Fig. 19
in D. Murphy and H. Meyer, J. Low Temp. Phys. 99, 745
(1995) and again in Fig. 12 of D. Murphy and H. Meyer, J.
Low Temp. Phys 107, 175 (1997).

TABLE 18.1. Table of recommended values of the thermal diffusivity of
helium I at the saturated vapor pressure

C(18)=5.463 746
C(19)=5.543 383
C(20)=5.618 267
C(21)=5.689 276
C(22)=5.756 536
C(23)=5.820032
C(24) =5 861 069
C(25)=5.880 814

K(18)=3.040 574
K(19)=3.189 656
K(20)=3.340 566
K(21)=3.479 662
K(22)=3.630 567
K(23)=3.779 660
K(24)=3.920 276
K(25)=4.070 000
K(26)=4.215 000
K(27)=4.215 000
K(28)=4.215 000
K(29)=4.215 000

18. Thermal Diffusivity of Helium |

The thermal diffusivity is defined as
Dr=«lpC.

The values of density have been given in Sec. 1 and of ther-
mal conductivity have been given in Sec. 15. The specific
heat at constant pressure needed in the Bénard convection
experiments in helium [ is a somewhat unusual quantity. The
heating of the cell is done with the cold end thermally an-
chored to the main bath at the saturated vapor pressure. The
liquid on the warm end expands at constant pressure, and
therefore the value of specific heat must be evaluated at cach
temperature at the vapor pressure. We denote this quantity as
C, and define it as

i P
Cou= Cot TV, | ﬁ)

) s

a,

where V,, is the molar volume of helium, dP/JT is the first
derivative of the saturated vapor pressure (Sec. 17), and the
thermal expansion coefficient a and specific heat have been
discussed in Secs. 1 and 7. Therefore we simply give a table
of recommended values for reference purposes. To convert
from m*s to cm*/s multiply by 10%.

Too (K) Cys (J/mol-K) Dy (m%s)
2.178 32,629 2.801E-8
2.180 27.100 2.374E-8
2.185 22,204 2.231E-8
2.190 19.399 7 306E -8
2.20 16.738 2510E-8
2.25 12.301 3.150E-8
2.30 10.807 3.588E—-8
2.35 10.041 3912E-8
2.40 . 9.554 4.176E—8
245 9.272 4.380E-8
2.50 9.137 4.528E-8
2.55 9.106 4.630E-8
2.60 9.139 4.699E—8
2.65 9.200 4.751E~8
2.70 9.280 4791E-3
2.75 9.378 4819E-8
2.80 9.494 4.836E—8
2.85 9.627 4.843E—-8
2.90 9.778 4.839E—8
2.95 9.947 4.826E—8
3.00 10.132 4.804E -8
3.05 10.334 AT14E-8
3.10 10.553 4.737E-8
3.15 10.789 4.693E—8
3.20 11.041 4.643E-8
3.25 11.309 4.589L—8
3.30 11.594 4.530E~-8
3.35 11.894 4467TE—8
3.40 12.210 4401E-8
3.45 12.542 4.333£-8
3.50 12.888 4.263E—8
3.55 13.250 4.192E-8
3.60 13.625 4.120F -8
3.65 14.015 4.048E—8
3.70 14.420 3.976E-8
375 14.84} 3.903E-8
3.80 15.281 3.830E-8
3.85 15.743 3.756E—8
3.90 16.227 3.681E—8
3.95 16.737 3.606E -8
4.00 17.277 3.529E-8
4.05 17.848 345268
410 18.456 3373E-8
115 19.106 3.293£-8
120 19.801 3211E-8
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19. Prandtl Number of Helium | TaBLE 20.1. Knots and coefficients for the displacement length & in he- -

lium I as a function of log;4(1 —7/T,). The displacement length is given
by 1078105 where S is the value returned by the spline. The core param.

The Prandtl number is defined as eter is 0.45 times the displacement length

Knots Coefficients

K(1)=-8.00 C(1)=5.5651787

P,=v/Dy. K(2)=—8.00 C(2)=4.059 918

K(3)=-8.00 C(3)=2.634 489

K(4)=-8.00 C(4)=0.720 2562

K(5)=—1.55 C(5)=0.525 8717

. . . . . . .. K(6)=-—0.700 C(6)=0.3207715

Since ?he k.mematxc viscosity and t.hermal‘ diffusivity have K(7)=—0.530 C(7)=0.326 4315
been given in Secs. 12 and 18, we simply list recommended K(8)=0
values for helium L. K(9)=0
K(10)=0
K(11)=0

TasLE 20.2. Table of recommended values of the displacement length & of

TaBLE 19.1. Table of recommended values of the Prandtl number for he- helium II
lium I at the saturated vapor pressure

Ty (K) S (cm)
T (K) P, Too (K) P, 130 3.072E—8
1.35 3.183E—8
2.178 0.6139 3.15 0.5382 140 3303E—8
2.180 0.7244 3.20 0.5461 1.45 3432E -8
2.185 0.7746 3.25 0.5545 1.50 3.568E—8
2.190 0.7511 3.30 0.5636 i 2(5) ggégg —S
2.20 0.7184 335 0.5732 165 101063
2.25 0.6175 3.40 0.5834 170 4181E—38
2.30 0.5649 345 0.5940 1.75 4386E—8
2.35 0.5361 3.50 0.6049 1.80 4.649E -8
2.40 0.5164 3.55 0.6162 :gg ‘;-Zggg ‘S
2.45 0.5039 3.60 0.6276 195 e 71E—3
2.50 0.4969 3.65 0.6393 200 7247E 8
2.55 0.4940 3.70 0.6511 2.02 7.862E -8
2.60 0.4936 3.75 0.6630 2.04 8.647E—8
265 0.4944 3.80 0.6751 ;-gg ??ﬁ-ﬁ - 5
2.70 0.4958 3.85 0.6875 510 | 32057
275 0.4979 3.90 0.7004 212 1.654E —7
2.80 0.5007 3.95 0.7142 2.14 2.281E~7
2.85 0.5041 4.00 0.7291 2.16 4.040E -7
2.90 0.5082 403 0.7456 2.162 4.426E—7
2.95 0.5130 410 0.7639 2.164 4912E -7
= 2 : : 2.166 5.546E—7
3.00 0.5183 4.15 0.7839 2168 6.416E—7
3.05 0.5243 4.20 0.8056 2.170 7.701E~7
310 0.5309 2.172 9.837E-7
2.174 1432E-6
2.176 3373E—6
2.1761 3.691E—6
2.1762 4.095E—6
2.1763 4.630E-6
2.1764 53771E-6
) 2.1765 6.517E—6
20. Displacement Length and Vortex Core 2.1766 8.536E—6
2.1767 1.350E-5

Parameter

20.1. Reference for Displacement Length and

The displacement and healing lengths and vortex core pa-
P N P Vortex Core Parameter

rameter of helium Il are discussed in the appendix in a re-

view article by Barenghi, Donnelly and Vinen.! We give

their spline fit and recommended values to the displacement 'C. F. Barenghi. R. J. Donnelly. and W. F. Vinen. J. Low Temp. Phys. 52,
length & and recommended values of the core parameter a. 189 (1983).
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21. Nomenclature

Physical quantity
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Unit symbol or value

*He mass

Atomic weight of “He
Boltzmann's constant
Planck’s constant
Planck’s constant {+2 )
Pressure (Pascal)

6.646X107% g

4.0026 g/mol

1.380 658 1072 J/K
6.626 075 5X 1073 J.s
1.054 572 66X 1073 J.5
Pa

| Potential difference (volt) \%

7 Temperature (kelvin) K

S\P Saturated vapor pressure

T The lambda transition at SVP K

nelium 1 (He 1) Liquid *He, T > T,

nelium 11 (He 11) Liquid *He, T<T,

0P P Density g/em?

0 Wave number of excitation ATY1A'=10"mY
s@) Structure factor

S Entropy J/g-K

Upe K2y M3, My Velocity of sound m/s

@ Coefficient of thermal expansion at SVP K™!

L Latent heat J/mol

H Enthalpy J/mol

C, Heat capacity at saturation pressure Jfmol-K
ay Molar polarizability 0.123 296 cm*mol
Ps Surface tension N/m

7 Viscosity Pa-s
v=7p Kinematic viscosity m?*/s

Dy Thermal diffusivity m%/s

Pr= w/Dr Prandtl number

. Mobility of positive ions m/V-s

“. Mobility of negative ions m¥V-s

€ Dielectric constant

B. B Coefficients of mutual friction

I3 Thermal conductivity mW/cm-K
4 Displacement length cm

22. Acknowledgments

These tables in their present form have been in preparation
for some 30 years. Many students and visitors have had a
part in preparing them. From my own group there have been
fin addition 1o my coaunthor) James Brooks, whose thesis
made all this possible. Thomas Wagner, James Donnelly,
Christa Laursen, Ling Lui, James Mulder, Robert Riegel-
mann and most recently, Steve Stalp, Steve Hall and Rose
Lowe-Webb. Professor Paul Roberts contributed by working
out the theory of extracting thermodynamic properties when
energy levels determined by neutron scattering are tempera-
ture dependent, and Dr. R. N. Hills introduced us to the
advantages of cubic splines and wrote the first programs to
generate and evaluate splines. which we still use today. Ron
also helped develop the present tables format. Ling Lui be-
gan the enormous task of converting these tables to Tyq as
her master’s thesis. This thesis explains the technical details
of her method of converting to Tyy. In doing so we had to
consult a number of experts on temperature scale: Marty Du-
rieux. Ralph Hudson. Michael Moldover. Richard Rusby and
Clayton Swenson. When preliminary issues of these tables
have been circulated. we have received many suggestions
and new measurements. These have come from Guenter Ahl-

ers, Dennis Greywall, Horst Meyer, Jay Maynard and Isa-
dore Rudnick. This research was supported by the National
Institute of Standards and Technology, Office of Standard
Reference Data, under Grant No. NBS788, by the National
Science Foundation through the years under a number of
grants entitled ‘‘The Physics of Fluids’’ and currently, by the
National Science [oundation under Grant No. DMR-

9529609.

23. Appendix

23.1. Programs for Spline Evaluation

The evaluation routine for the splines used in this publi-
cation is discussed in the appendix to the paper by Donnelly,
Donnelly and Hills [J. Low Temp. Phys. 44, 471 (1981)]. A
FORTRAN version was given there, and is reproduced below
for convenience. In addition HP BASIC, VISUAL BASIC, and
HP48G versions are also included.

23.1.1. Fortran Subroutine

N=Number of internal knots

A= Array of coefficients

Q= Array of knots

X= Independent variable value

Y= Return value of spline at point X
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IFLAG= Error flag: should be set to 0 before calling sub- 150 J=L
routine 160 END IF
SUBROUTINE EVAL (N, A, Q, X, Y, IFLAG) 170 END LOOP
INTEGER [, J, K, JP3, JPL, IFLAG, N 180 K1=K({J+1)
REAL A(15), D(15), Q(20), X, Y 190 K2=K({J+2)
IF(X.LT.Q(4).0R.X.GT.Q(N+5)) GO TO 10 200 K3=K({J+3)
I=0 210 K4=K({J+4)
J=N+1 220 K5=K({J+5)
20 K=(I+1)/2 230 K6=K(J+6)
IFJ~ILE.1) GO TO 30 240 E2=X-K2
IF(X.GE.Q(K+4)) GO TO 40 250 E3=X-K3
J=K 260 E4=K4-X
GO TO 20 270 E5=K5-X
40 I=K 280 !
GO TO 20 290 Cl1=((X-K)*C(J+1)+E4*C())/(K4—K1)
30 JpP3=J+3 300 Cdi1=(C(J+1)—C(J))/(K4—K1)
DO 50 I=J, JP3 310 C21=(E2*C(J+2)+E5*C(J+1))/(K5—K2)
50 D@)=A() 320 Ca21=(CJ+2)—CJ+1))M(K5-K2)
DO 60 K=1, 3 330 C31=(BE3*C(J+3)+ (K6 —X)*C(J+2))/(K6—K3)
JPL=JP3~-K 340 Cd31=(C(J+3)—C(J+2))/(K6—K3)
DO 60 I=]J, JPL 350 C12=(E2*C21 +E4*CI11)/(K4—K2)
60 D(I)=((X-QU+K)*D(I+1)+(Q(I+4)—X)*D(1))/ 360 Cd12=(C21+E2*Cd21 -C11+E4*Cd11)/
(QUI+4)—Q(I+K)) (K4-K2)
Y=D(J) 370 Cdd12=2*(Cd21—~Cd11)/(K4~K2)
IFLAG=1 380 C22=(E3*C31+E5*C21)/(K5—K3)
GO TO 80 390 Cd22=(C31+E3*Cd31—C21+ES5*Cd21)/
10 Y=0.0 (K5—-K3)
PRINT 70 400 Cdd22=2*(Cd31—-Cd21)/(K5—~K3)
70 FORMAT(*‘X-VALUE OUT OF RANGE"’) 410 S=(E3*C22+E4*C12)/(K4—K3)
IFLAG=2 420 Sd=(E3*Cd22+C22+E4*Cd12—-C12)/
80 RETURN (K4—K3)
END 430 Sdd=(E3*Cdd22+2*Cd22+E4*Cdd12
—2*Cd12)/(K4—K3)
23.1.2. Hewlett—Packard ‘“‘Rocky Mountain™ Basic Subroutine 440 ELSE
Ncap7= Number of knots, internal and external 450 S:_O
K(*)=Array of knots 460 Ifail=1
C(*)=Array of coefficients 470 PRINT ““ERROR DETECTED EVAL”
X=Value of independent variable 480 PRINT *““Ncap7="";Ncap7
S= Return value of spline at point X 490 PRINT “X = —'"X
Sd=First derivative of spline at point X 500 PRINT “*K(1)=""K(1)
Sdd=Second derivative of spline at point X 510 PRINT “C(1)="":C(1)
Ifail=Error flag 520 END IF
530 SUBEND
10 END
20 SUB Eval(Ncap7.K(*),C(*),X,S,5d,Sdd.Ifail) 23.1.3. C Subroutine
30  OPTION BASE 1 ncap7=Number of knots, internal and external
40 INTEGER JJI,L k= Pointer to array of knots
50 Ifail=0 c¢= Pointer to array of coefficients
60 IF (X>=K(4)) AND (X<K(Ncap7-3)) THEN x= Value of independent variable
70 J1=0 first= Address of variable to hold first derivative
80 J=Ncap7-7 second= Address of variable to hold second derivative
00 Loop This function returns the value of the spline at point X
100 L=J1+J)2
10 EXIT IF J-J1<=] #include (math.h)
120 IF X>=K(L+4) THEN double eval(ncap7.k.c.,x.first,second) /* 3/09/88%/
130 J1=L int ncap7;

140 ELSE double k[].c[].x;
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23.1.4. HP48G Series Caicuiator Subroutine
<SWAP DUP SIZE OBJ—DROP 4—-2/

souble*first,*second;

int j,jlr,L,ifail; —sn
double s.k1r,k2,k3,k4,k5,k6.e2,e3,e4,e5.c11,cd11,c21, <SWAP
¢d21,cd31,c12,cd12; et
double cdd12,c22,cd22,cdd22,c31,cdd21,sd,sdd; <
ifail=0; e 4 ) oy
(> =k{3] && (x< =K{ncap—3]) ITFH éNc(n+4)AND ¢(2*n+1)==rNOT
{ . . CLLCD ‘‘ERROR IN EVAL, RANGE!” 1 DISP 1
jr== ;’_7_ FREEZE
i
b E(J.J_J.l’o\/ N 0°'JI’STO 'n—3'>NUM 'J’ STO
{ WHILE
if (x>=k[L+4]) T-J1>T
ile=L; REPEAT
else *(J11+1)/2’—NUM L’ STO
j=L; IF 't=c(L+4+n)’
L=(lr+j)/2; THEN
} L J1’ STO -
kir=k[j+1]; ELSE
k2=k[j+2]; L °J STO
Kk3=k[j+3]: END
ka=k[j+4]; END
kS=K[j+5]; 16
k6=Kk[j+6]; FOR x ’c(J | x | n)’—NUM NEXT
e2=x—k2; —kl1 k2 k3 k4 kS k6
e3=x—k3; <t k2—t k3—k4 t—k5 t—
ed=k4—x; —e2 el ede5
e5=k5—x; < ((t=kD*c(J+1)+ed*c()))/(k4—k1) ->NUM
cl1=((x~klr)*c[j+1]+ed*c[j])/(k4—Kklr); "(c(@+1)—c(N)(kd—k1) -NUM
cdl1=(c[j+1]—c[j/(k4—klr); "(e2*c(J+2)+e5*c(J+1))/(k5—k2) —NUM
c21=(e2*c]j+2]+eS*c[j+ 1)/(k5—k2), (e(J+2)—c(J+ 1))(kS—k2) =NUM
cd21=(c[j+2]—clj+1]/(k5-k2); *(e3%c(J+3)+ (k6= 1) *c(1+2))/(k6 —k3)' - NUM
c31=(e3%c[j +3]+(k6 —x)*cfj + 2])/(k6 —k3); *(c(J+3)—c(J+2))/(k6~k3) =NUM
cd31=(c[j+3]=clj+2]/k6—k3); —cll cdl1 21 cd21 ¢31 cd3l
cl2=(e2*c21 +ed*cl1)/(k4—k2); <
cdl2=(c21+e2*cd2l —cll+ed*cdl1)/(k4—k2); (e2%c21 +ed*c11)/(kd—K2) —NUM
cdd12=2%(cd21 —cd11)/(kd —k2); ‘(c21+e2%cd2] —cl1+ed¥cdl1)/(kd—k2)' —NUM
c22=(e3%c31+e5%c21)/(k5—K3);. 2%(cd21 —cd 1 1)/(kd—k2)’ - NUM
cd22=(c31+e3*cd31—c21+e5%cd21)/(k5—k3): (€3 ca1 +e5*2 (kS —K3) NUM
cdd22=2%(cd31 ~cd21)/(k4 —k3); (c31+e3*cd31 —c21 +e5*cd21)/(kS—k3) —NUM

s=(e3*c22+ed*c12)/(k4—k3);
*irst=(e3*cd22+c22+ed*cd12—c12)/(k4—k3);
*second=(e3*cdd22+2%cd22+ed*cdd12~2%*cd12)/

2*%(cd31—cd21)/(k5—k3)’—=NUM
—cl2 cdl12 cdd12 ¢22 c¢d22 cdd22
< (e3*c22+ed4*cl12)/(k4—k3)’—=NUM ’S’ STO

) (k=3 '(e3*cd22+c22+ed*ed12—c 1 2)/(kd—k3)’
else —NUM 'Sd’ STO
{ *(e3%cdd22 +2%cd?2 +ed*edd12 —2%cd12)/
<=0 (k4 —k3)" —=NUM
ifail=1: "Sad” STO

{JJ1IL}PURGE

printf (**Error detected in eval...\n"");
printf (*'ncap7=%d\n"".ncap7);
printf ("x  =%If\n"".x): >
! >
return (s): >
1
!



23.1.5. Visual Basic Routine

*Visual Basic routine for EVAL( ). Knots and Coefficients
are
‘read from a file as records.
"the (*) sign marks a VB comment
Public Function Eval(NumKnots As Integer, ThisT As
Double) As Double
Dim I, J, K, JP3, JPL, IFLAG, N As Integer ’translated from
F77
N=NumKnots—8 *number of internal knots
Dim This V As Double
ReDim D(1 To NumKnots) As Double ’the D(15) is the
Fortran code
‘reality check (e.g. temperature range)...
If (ThisT<KnotVal(4)) Or (ThisT>KnotVal(N+5)) Then
MsgRox ““The Value of Temperature you entered is
ouside the fitted range. Will abort
Eval...””, 64 *(MsgBox...64) is one line
Exit Function
End If
"temperature is in valid range ... do the work
’Again, this is translated from F77
I=0
J=N+1

J. Phys. Chem. Ref. Data, Vol. 27, No. 6, 1998

R. J. DONNELLY AND C. F. BARENGHI

StartOver: ’this is label 20 in original code
K=(I+1J)/2 ’label: 20
If J—I<=1 Then
JP3—J+3
For 1=J To JP3
D(I)=CoeffVal(I)
Next I
For K=1 To 3
JPL=JP3-K
For I=J] To JPL

D(1)=((ThisT—KnotVal{(I+K))*D(I+ 1)+(Kn0tVal(I+4)-m-

D(D))/(KnotVal(I+4)—KnotVal(I+K)) 'rest of above line
Next [
Next K
ThisV=D(J)
IFLAG=1
Eval=ThisV ’return the value of spline at ThisT
Exit Function
End If
If (ThisT>=KnotVal(K+4)) Then
I=K
GoTo StartOver
End If
J=K
GoTo StartOver
End Function



