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and 
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Data for the viscosity and thennal conductivity of gaseous and liquid propane have been evalu· 
ated and represented by empirical functions developed in previous work. Tables of values are pre· 
sented for the range 140·.500 K for pressures to 50 MPa (=500 atm). The vi::;cu!Silit:s an; t;:otimatc:d 

to have uncertainties of about ± 5%, with corresponding uncertainties of the thermal conductivities 
of about ± 8%. It is stressed that the data base should be improved. As in our work with other 
fluids, the anomalous contribution to the thermal conductivity in the vicinity of the critical point 
i~ included. 
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ki(i= 1, 7), D 
GT(i) (i= 1,9) 
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m, y', CJ', Tm, d,,€.' 

A,B,C,F 

viscosity, ,ug/ ( cm • s )1 
dilute gas viscosity 
viscosity first density correlation 
excess viscosity 
dense gas and liquid viscosity 
critical region excess viscosity 
viscosity equation parameters 
dilute gas viscosity equation parameters 
thermal conductivity, mW/(m-K) 
dilute gas thermal conductivity 
thermal conductivity first density correc-

tion 
excess thermal conductivity 
dense gas and liquid thermal conductivity 
critical region excess thermal conductivity 
thermal conductivity equation parameters 
dilute gas thermal conductivity equation 

parameters 
rnolpr.nlar wpight 

Avogadro constant 
Boltzmann constant 
intermolecular pair potential 
potential parameters 
first density correction equation param­

eters 

1 To convert from g!(cmes) to Pa.s, multiply hy 10-1 , 
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8 

* 
c 

viscosity and thermal conductivity equa-
tion variable 

reduced variable superscript 
critical point variable subscript 

xo, B, EJ, E2, 

8,y 
scaling parameters for the compressibility 

in the critical region 
R length parameter in the critical point 

equation 
chemical potential 

1. Introd.uction 

This work is part of a series of papers, published in this 
Journal, on the transport properties of pure fluids. We have 
discussed argon (with krypton and xenon), oxygen and 
nitrogen [1],2 methane [2] and ethane [3]. Propane is now 
included and tables of the viscosity (7J) and the thermal 
conductivity (A) are presented. 

The evaluation and correlation of the experimental data 
for propane followed closely the procedure described in 
reference [3] for ethane. The data base for these fluids is 
similar; several authors report measurements for both 
fluids. However, as for ethane, the data are not always sat­
isfactory by present day measurement standards. Neverthe­
less, we thought it worthwhile to present tables for both the 
viscosity and thermal conductivity over a wide range of 
experimental conditions with the reservation that the tables 
will probably have to be revised when more accurate data 
become available, particularly for the thermal conductivity. 
Other correlations are in the literature [4], but they are 
most often restricted to one of the coefficients andlor cover 
a limited experimental range. There are also quite large 
discrepancies between corresponding tabulated values from 
the various correlated sets. 

Since we repeated essentially the procedure of reference 
[3], the discussion ·in this p$lpeT is Rhbrpvl$1tprl. Fllrthp.r, 

we refer to reference [I] for details on our criteria for the 
critical evaluation of transport data. 

2. Correlating Equations 

The correlation for propane was based on the behavior 
of the transport properties with respect to temperature (T) 

and density (p) according to the equations 

"7 (p, T) = "7o(T) + "71 (T) p+ ~"7' (p, T) + ~"7,,«(l, T) (l) 

A(p~ T) Ao(T) + Al (T) p+ AI..' (p, T) + AAc(p, T) (2) 

:for the Vi5co~ity and thermal conductivity, re~pectively. In 

these equations, 'Y/o(T) and Ao(T) are the dilute gas values; 
7]1 (T) and 1..1 (T) represent first density corrections for the 
moderately dense gas; while Ar/(p, T) and AA'(p, T) are 
remainders. The term 'Y/l (T) is given by the empirical ex­
pression 

'Y/l (T) = A + B [C -In (T / F) F (3) 

:I Figures in brackets indicate the literature references. 
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and similarly for Al (T). The coefficients A, B, C, and F 
can be found from a fit of data, but we set F=dk where 
E: is the energy parameter of the propane pair potential 
function and k is Boltzmann's constant. 

The terms Ar(p, T) and AA'(p, T) are expressed em­
pirically by the relations 

Ar/(p, T) =E exp[jl + j4/T] (exp [pO.l(j2 + ia/T3/2) 

+8po,s(j5+js/T+j7/T2)]-1.0} , (4) 

and 

AA'(p, T) =D exp [k1 +kJT] (exp[po.l(k2+k3/ra/", 

+ 9 pO.5(k5 + k6/T + k7/T2)] -1.0} . (5) 

The parameter 9 is included to account specifically for the 
high density behavior of the transport coefficients and is a 
f~nction of the density with respect to the critical density, 
pc: 

(6) 

The coefficients, E, D, jl ... h, kl ... kr, are obtained 
from experimental data. 

Finally, equations (1) and (2) include the terms A'lc 
(p, T) and AAc(p, T), respectively, to account for the 
known enhancement of the· coefficients in the vicinity of the 
critical point (although A7]c will be set equal to zero in this 
work). 

2.1. The Equation of State 

We have argued that the transport properties should be 
correlated in terms of temperature and density. A thermo­
dynamic equation of state is thus an integral part of the 
correlation scheme,' The equation of state used for propane 
w$lg thAt propo,,"eil by C:oorlwin Anrl Tp.porterl in reference 
[5]. 

3. Data 

The following references which reported experimental 
data were examined: viscosity, references [6-35]; and 
thermal conductivity, references [17, 36-48]. The literature 
data were evaluated as far as possible by the same criteda 
discussed in reference [1]. 

As indicated by the form of equations (1) and (2), we 
find it convenient to consirlpr the rliInte gR~, thp rtp.n!'le gas 

and liquid, and the critical region separately. 

3.1. The Dilute Gas 

Following our usual procedure, the dilute gas viscosity 
and thermal conductivity data were fitted by least squares 
to the expansions 

1Jo=GVO) T-l+GV (2) T-2/3+GV (3) T-l/3 +GV(4) 

+ GV (5) Tl/3 +GV (6) T2/3+ GV (7) T 

+ GV (8) T4/3+GV (9) T5/3, (7) 
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Ao=GT(l) T-l+ GT(2) T-2/3 +GT(3) T-l/3+GT(4) 

+ GT(5) Tl/3+GT(6) T2/3+GT(7) T 

+ GT (8) T4/3 + GT (9) T5/3, (8) 

respectively. GV(l) ... GV(9) and Gl'(l) GT(9) 
are empirical coefficients. References for the data selected 
for the fits are shown in table 1 together with the tempera­
ture range and our estimate of the accuracy. Coefficients 
for equations (7) and (8) are given in table 2. 

The data base for the dilute gas viscosity is satisfactory 
over a limited temperature range: the modern data from 
references [18] and [19] cover 296-478 K and we have 
extended this range slightly by including adjusted data 
from references [14] and [15]. As discussed in reference 
[1], there are strong arguments that the data frUIll theet: 
references are subj ect to a small systematic error, but that 
.this error can be accounted for. See, also figure 1 of refer­
p.ncp. [49J. 

The fit was weighted slightly to the data of references 
[18] and [19]. Theoretical points at 150 K and at 1200 K 
were included in the fit. These theoretical points were ob­
tained from kinetic theory with the m-6-8 potential func­
tion (see below) and were considered only to ensure that 
the function (7) is well behaved outside the data range. 

Figure 1 shows the deviation plot, where percent devin· 
tion, here and in the other figures, is given by 

?] (exp) - ?] (calc) -100. 
?](exp) 

One observes the fit is to within ±O.5%. 

(9) 

In contrast, the dilute gas thermal conductivity data sit­
uation is not very good. The data are often not internally 
consistent and different data sets differ by up to 8% at 
corresponding temperatures. We assessed the data to ± 6% 
accuracy and fitted all the data listed in table 1 giving 
equal weight to all points. The deviation curve is shown 
in figure 2 and is self-explanatory.s 

Fit of the m-6-8 potential to the viscosity data. 

The utility of statistical mechanical expressions, with a 
realistic intermolecular potential function, to represent the 
properties of a dilute gas has been emphasized by 119. and 
by other authors. We have had considerable success with 
the m-6-8 potential [I, 49]. 

3 Reference [36] reports eltperirnental dnute gas thermal conductivities from 300 
to 1000 K represented by an empirical function. We included the values at 1000 K 
to ensure the function was well behaved at this temperature. Our correlation Bllrees 

to within :±:: 2% of this data ~et! overall. 

Table 1. Selected data for propane 

VISCOSITY ' 

References temperature range pressure estimated 

limit accuracy 

MFa 

Dilute gas 

[14]. [IS] 291 548 1.23
a 

[18j. (19) 296 - 478 0.3 

/201 293 - 371 1.5 

Dense Bas and liguid 

[91 173 - 273 34 

[12] 324 - 408 54 

[29] 89 - 511 136 

[30] 278 - 478 34 

[31] 278 378 54 

THERMAL CONDUCTIVITY 

Dilute gas 

[17]. [38-40]. [42-48] 233 - 505 

Dense Bas and liguid 

[38) 323 - 413 28 

[39] 212 - 412 SO 

[40). 278 - 478 34 

[41] 93 - 223 sat. liquid 

aThese data were adjus·ted. see text. 
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Table 2. Dilute Gas Parameters for Equations (7) and (8). 

Units - Temperature in K, Viscosity in ).Jg/(cm·s) and 

Thermal Conductivity in mW/ (m·K). 

C-V.1 )-- _11l3E:.Oe-33J~. 0 7 

GVI?'= .a"6r;S128<;8E+0e. 

GV I J, '-. 231lt345388E+0& 

GVI .. '= .208'l~38saOE+0<; 

GVIC;,= .26'33251'510E+0" 

GV I"d=-. 1\70942363&::_0.3 

GVI7'= .'l210623121E+02 

GV I ~,. -. 45'l3654804£+ 01 

(;1 (1)=-,108'3381103E.01 

GT c:~, = , 83432Hd2'lE"+ OE. 

G1 (~, = -. 227090n30£+ 00 

GT (~,= .43413205&SE+0" 

GT (6) =-. 11777,4&71E+ 04 

G1 171= .121542~833E+03 

GT (~) =-. h0405~o921f.+Ol 
GT I'll •• 1207373&81£+[;0 

I I 

2 :--

'-

Z 
If-

c:J 
~ 

~ « 
:;: 0 

0° u.J 0 
c:J 0 0 

I- a<£J f::,. 
Of::,. 

Z 00 
u.J f::,. -U 
0::: 
u.J 
0... 

-1 -

·2 t--

I I 

250 300 350 

o 11 11,15J; o [18,19]; 6 [20] 

I 

0 

I 
400 

The m-6-8 potential is given by the expression 

2y'] (d/r*)m __ 1_ 
m-6 

[m - y' (m - 8) ] (d/ r*) (; - y'(d/r*) 8, (10) 

where d = 'ml (1 and r* =r 1 fJ'. The distance parameters (a 
and r'/lt) and the energy parameter (f), are defined by the 
relationships if> (r",) = - ~ anrl Q>(rr) = 0 y' is :;I pl'ITl'ImptpT 

which represents inverse-eighth power attraction in the po­
tential. 

The dilute gas viscosity data were used to obtain m-6·8 
parameters via the standard kinetic theory expression for 
,/0' Values of the m-6-8 parameters are given in table 3. 
The potential is used specifically in the study to extend the 
effective temperature range of the dilute gas data, and to 
calculate the thermal conductivity in the vicinity of the 
critical point (section 3.3). 

3.2. The Dense Gas and liquid 

Having values for '1]o(T) and setting A'1]c(p, T) equal t() 
7.p'ro, dense gas and liquid data were fitted by the method 

of least squares [1] to the terms ['l]l(T)p+b.'l]'(p,T)J of 
equation (1). 

References for the data selected are given in table l. 
Qualitatively, the data seem very reasonable and no serious 
discrepancies exist between the selected data sets. Equal 
weight was given to an data, and an accuracy of ± 5% was 
assigned. The experimental range covered is fairly exten­
sive exce'pt that data for the moderately dense gas (densi-

I I I 

-

-

-

-

8 0 
0 

0 0 
0 

-

-

-

-

I I I 
450 500 550 600 

TEMPERATURE, K 

FIGURE 1. Dilute gas viscosity: deviations between experimental data and values from equation (7) . 
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6 I I I I I I 
f- -

4 - 0 -
eV 

0 e /::,. -

2 - o ~ :2 r-- 0 -
0 0 • ~ « 0 /::,. -
5> 

ffli8 0 UJ 
0 0 • 0 

CD 0 OKo 
I- 0 
:2 f- O(D 0 

0 -UJ 0 g 0 0 
u 0 ex: -2 

o 0 
-LJ.J f- CDo 0 C-

o -
0 v 0 

-4 I- 0 -
0 

I- -

-6 I I I I I I 

200 250 300 350 400 450 500 550 
TEMPERATURE, K 

n [44]: 0 [391: m [451: @ [421: \l [47]; e (46); 0 [38); _ [17); • [48); • (43) 

FIGURE 2. Dilute gas thermal conductivity: deviations between experimental data and values from 
equation (8). 

Table 3. Critical point constants, parameters for the 

m-6-8 potential [equation (10) J, and parameters 

for the conductivity equation (11). 

Critical point constantsb 

T 369.82 K c 

Pc 0.221 g/cm 3 (5.011 mol/L) 

p 
c 

4.3569 MFa (43.037 atm) 

M 44.10 

Parameters for eguation (10) 

elk 3,58.9 K 

4.700 x 10-10 m 

r 5.238 x 10-10 m 
m 

y' 3.0 

m 11 

Parameters for equations (14) and (16) 

E 
1 

1. 83 

E2 0.287 

x 0.137. 
0 

0.355 

1.190 

4.352 

bThese values differ slightly from the values reported in reference 15 J. They 

were selected to be consistent with equations (14) and (16). 

563 
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Table 4. Parameters for Equations (3)-(5). Units - Temperature in K, 

Viscosity in ug!(cmos) and Thermal Conductivity in mW/(moK). 

nscosnv 

EQUATION 3 hO.O 

B= O. 0 

J t:- .1"963"626 7E+ 02 

J3=-. 2566'388 311tE+ 05 

J4= .15279039"6E+04 

J5=-. 21126 78"61E+ 00 

J6: • 21276<;15241E+ 03 

J7: .5515'lB7919Et05 

THEl<fotAl CONOUCTIVITY 

EOUATIClN 3 A=-1.1"9613131 

B= .71185312H 

C=1.1Z 

F=l<;8. <;I 

EQUA TI ON 5 0= 1. D 

K1=-, 1092"""""'4",+02 

l<l?= .1480622060£+02 

K"" .126970951ltE+01o 

K6= .131590247"91:+D3 

1<7= .2S5456HO"E+OS 

ties less than 2/3 Pc, where pc is the critical density) are 
relatively sparse and scattered. Because of their scarcity in 
this region we found that the data were best fitted if the 
term '1}1 (T) was set equal to zero. 

Values of the coefficients A(=O), B(=O), C~ F, and /1 
... 17 are given in table 4. 

Representative deviation curves are shown as figures 
3·5. It is seen that these data· points are fitted to within 
about ± 2 %, which is inside our error estimate for the 
data themselves. 

Figure 6 gives the plot of the excess thermal conduc· 
tivity coefficient, A.A, versus density for some of the data 
noted in table 1. The excess is defined by AA (p, T) = 

A(p, T) -Ao(T), i.e., A(p, T), the experimental value, less 
the corresponding value of the dilute gas. 

J. Phys. Chem. Ref. Data, Vol. 8, No.2, 1979 

For the temperature ranges reported (although not in 
general) a plot of tl.A versus p should be essentially a 
smooth curve, independent of temperature. This observa­
tion is based on the experimental behavior of simple fluids 
(Nz, O2, CR.", etc.) [1J. From the plot, therefore, one oh­
tains an idea of the internal consistency of the data from 
a particular author, and the differences beLween authors 

which, in this case, are quite large, even ignoring the 
scatter of the data around the critical density. 

The scatter around the critical density represents points 
close to the critical temperature. This scatter is of interest 
since it demonstrates qualitatively the anomalous increase 
in the thermal conductivity coefficient, AAc, in this region. 
Propane was one of the first fluids for which this phenom­
enon was noticed. However, here it is clear that the anom-
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aly is only crudely represented and these data points were 
not included in the fit. 

As for the viscosity, the contribution Ao(T) was ex­
tracted from the selected data which were then fitted to 
the terms [AdT) p+ ~A' (p, T)] of equation (2). Slight 
weight was given to the data of reference [40]. The co­
efficients for the fit are given in table 4. Sample deviation 
plots are given in figures 7-9 and one sees that the data 
are fitted to within the experimental accuracy. 

3.3. The Critical Region 

Following the precedent set in our previous work [1-3], 
we feel confident in neglecting the propane thermal con­
ductivity data in the vicinity of the critical point and esti­
mating ~Ac(p, T) by calculation. This approach has been 
reinforced recently since we have shuwn that Lh~ calcula­
tion procedure can represent the anomaly ~Ac for methane 
to within about ± 15% extremely close to the critical point 
(to T-T('=10-3K at the critical isochore r501). The 
procedure is discussed in Section 3.2 of reference [1] and 
in reference [51]. 

According to reference [51], 

( 
M )1/2 kT2 (OP)2 

~Ac(p, T) = pNkT 67r1JR aT p 

where 

(12) 

In equation (11) N is Avogadro's constant, K T = p-l 

(op/oP) T (the compressibility), R is a length parameter 
and M is the molecular weight. R is given by: 

_ 52(Np)1/2(27r)[m-l.(m-S) y']1/2 
R-rrn / T* "3" m-6 +T ,(13) 

where T* = T / ( d k ), m, y', r m and d k are the m-6-S pa­
rameters of equation (10). 

One can see that the calculation of ~Ac at a given den­
sity and temperature requires the viscosity, the derivative 
(oP/oT) p, and K T • The viscosity is obtained from our cor­
relation, and (oP/oT) p and KT can be obtained from the 
equation of state [5] However, it turns out that, while the 

determination of (oP loT) p presents no real difficulty, the 
determination of KT does: it is now well-known that the 
classical, analytical equations of state cannot describe cor­
rectly the large compressibilities in the critical region. The 
equation of Goodwin used here, however, is nonanalytic 
and could, in principle, be used for K T • Nevertheless, we 
prefer to be consistent with our previous work and intro­
duce the scaled equation of state: 

where h'(x) :=dh(x)/dx. The derivation of equation (14) 

is based on the observation that the asymptotic behavior of 

various thermodynamic properties can be described in 

terms of power laws when the critical point is approached 

along specific paths in the ~T -;;'p plane. For example, the 

density along the gas and liquid branch of the coexistence 

1.6 1 I 1 I 1 I 1 
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FIGURE 3. Deviation plot for liquid viscosities at approximately 
280 K. 
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o 

o 2: 0.4 0 
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ffi -12 Q.. • 
t:. 
0 

0 

-2.0 t:. 

0 
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FIGURE 4. Deviation plot for liquid viscosities at approximately 
344 K. 
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o 

o 
o 

0.2 0.3 0.4 
DENSITY, g/cm3 

t::,. (29J; 0 (31); 0 (12) 

o 
6 

o 

o 
LO 

VISCOSITY 

0.5 0.6 

FIGURE 5. Deviation for gaseOIlfi. prnplmp vi~(,o!i:itiec; at approximately 
380 K. . 

curve varies asymptotically as I Ap I ex: I AT I f3; the chemical 

potential fL(P, T) along the critical isotherm varies as 

fL (p, T) -:- fL (Pc, Tc) 0: I Ap Ill; the compressibility KT and 

specific heat Cp at constant pressure vary along the critical 

isochore as I AT I-Y. The quantity x is given by the ratio: 

(15) 

and hex) is a function: 

This equation contains the critical parameters pc and Tc 

(through the definition of x), two critical exponents f3 
and l' [ == f3 (8 -1) ], and three constants xo, Eland E2 • 

Values of the constants and exponents are listed in table 3. 
To illustrate the influence of the critical point, we have 

plotted in figure 10 the calculated excess thermal conduc­
tivity coefficIent ~A VPT!'I.l1S density at three temperatures; 

369.95, 371.0, and 380.0 K. The conductivity in the ab­
sence of the anomaly is that from equation (2) [LlAc=O], 
while LlAc was obtained as' described from equation (11). 

Alternadve calculation of LlAc: alternative for R 

It should be remarked that an alternative and more sys­
tematic procedure to calculate the length parameter R has 
been introduced by Sengers [52]. We will not discuss this 
further here, however, beyond pointing out that the Sen-
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gers procedure has heen compared with that used here 
[50]. Numerical differences in R at corresponding tem­
peratures and densities turn out to be small (about l()% 
or less}. 
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FIGURE 6. Plot of the excess thermal conductivity versus density. 
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FIGURE 10. The excess thermal conductivity of propane showing the 
enhancement at three temperatures. 

Alternative calculation of D..Ac: from corresponding states 

If two-parameter corresponding states is obeyed, one 
can write D..Ac (p, T) for a given fluid in terms of equiva­
lent values from a reference fluid, superscript 0: 

where 

The concept of two-parameter corresponding states is sen­
~iLle ill thi~ context ~ince it implie~ that the critical be­

havior of fluids is not too dependent on the nature of the 
fluid. Figure 11 shows the excess thermal conductivity of 
propane (solid line) at 369.9 K plotted versus the reduced 
density pi pc. The points were obtained from equation (17) 
with methane as the reference substance. The agreement is 
± 15% or better, which is excellent in this context. 

Viscosity 

It is known that the viscosity also displays anomalous 
behavior in the critical region, but that this anomaly is 
much less pronounced than its counterpart for the thermal 
conductivity. As in our previous work, this is not consid­
ered in the correlation. 
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fiGURE II. Plot of the critical point enhancement in the thermal 
conductivity calculated at 369.9 K from equation (II) 
(line). Also shown (points) are equivalent values ob. 
tained via the corresponding states equation (7). 

4. Tables of Values 

The viscosity and thermal conductivity coefficients of 
propane have been calculated for 140-500 K for pressures 
IIp to 50 MPa (:=:500 atm). Tabular values are presented 

as tables 5 and 6. We ensured that an entry in the table 
would not require an extrapolation much beyond the range 
of data. Gaps in the tables indicate that the poT points cor­
respond to densities exceeding 0.71 g/cm3, the upper den­
sity limit for the data. for temperatures less than 300 K, or 

J. Phys. Chem. Ref. Data, Vol. 8, No.2, 1979 

0.26 g/cm:t for the higher temperatures. For convenience 
saturated liquid values have been listed separately as table 
7 and dilute gas values as table 8. (The tables contain 
more significant figures than the accuracy of the data 
warrant. The extra figures are given to facilitate repro­
duction and interpolation of the tables.) 

4.1. Uncertainty of the Tables 

The uncertainty of the tabulated values can be judged 
from our estimate of accuracy of the input data, and the 
deviation plots, figures 1-5, 6-8. We attempted to evaluate 
the data using the criteria of reference [1] but this was 
not always possible: lack of experimental details was the 
principal drawback. In short, an estimate of uncertainty 
of the tables has to be somewhat subjective in that it is 
influenoed by our experienoe of evaluating similar data for 

fluids which have a better data base. Overall, we judge the 
viscosity coefficient to have an uncertainty of ± 5%, and 
the thermal conductivity to have an uncertainty of ± 8%. 
In the critical region, this latter estimate should be in­
creased to ± 15%. 

s. Conclusion 

As in our previous work, a general empirical equation 
has been used to represent the viscosity and thermal con­
ductivity coefficients of propane from the dilute gas to 
the dense liquid. Tables of calculated values are presented. 

As pointed out in the Introduction, the tables have to be 
considered somewhat tentative since the data base from 
which they were constructed could be improved. To repeat 
the remark made with respect to ethane [3], it would be 
helpful if the more recent experimental techniques devised 
to measure the transport coefficients could be applied to 
propane. It would be especially useful to have reliable vis­
cosity data for the dilute gas outside the range reported 
here. Viscosity data for the moderately dense gas are also 
scarce. 
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Table 5. Viscosity of Propane, fJ.g/{cm. s)--Continued 

P, MPo 
T,K .1 .5 1.0 1.5 2.0 2.5 3.0 3.5 4.0 '5.0 

'300. 82.6 114.1 952.0 962.8 973.5 '384.0 <3<3C,.3 ~ 0 04.4 10110.10 1033.9 

32 O. 87.<3 89.3 91.5 <310.6 777.2 78Q.5 801.4 813.0 8210.2 114~.Q 

340. 93.2 94.5 96.4 <39.1 102.8 '599.<3 617.2 633.2 648.1 67C,. " 

360. 98.5 99.6 101.4 103.7 1 D6. 7 110.8 117.0 130.0 452.7 c;0~.9 

380. 103.8 104.8 106.3 108.4 110. <3 114.1 118.4 124.2 13~.3 210.'3 

400. f09.0 109.9 111.3 113.1 11'5.3 118.0 121.3 125.5 130.9 1411.4 

420. 114.1 114.9 11&.2 117.8 119.8 12?.1 1210.9 128.2 132.3 143.4 

440. 11'3.2 119.9 121.1 122.& 124. '3 126.3 128.8 131.6 134.6 143. <> 

4&0. 124.2 124.9 12&.0 127.3 128.8 130.7 132.8 135.2 13/1'.0 144.7 

480. 129.2 129.8 130.6 132.0 133.4 135.0 136.13 1313.0 141.4 141.2 

500. 134.1 134.& 135.5 136.& 137.13 l1Q.4 141.1 143.0 145.1 1'>0.1 

P, MPo 
T, K &.0 7.0 8.0 13.0 10.0 113.0 20.0 30.0 4 0.0 t;0.0 

30 O. 1052.9 1071.5 

'320. 866.5 866.4 905.5 924.0 <341.9 1024.7 

.situ. ,un .~ 723.b 745.2 765.6 7115.1 1171.7 <:14&.6 107&.1 

36,0. 541.5 572.7 599.9 624.4 &47.0 741.2 81A.l <345.8 1053. <3 

380. 35~.8 41<3.8 4&1.1 4<34.1 ')22.3 629.0 7 Oq. 2 83&.4 <341.0 1032.6 

400. 187.4 25&.9 322 • ., 371.0 408.5 '532.5 &1&.8 7410.2 ~105~1\ 93~." 

420. 1&0.8 188.7 227~S 270.5 311.2 450.4 538.7 66&.2 76t;.2 810<3.10 

440. 154.8 170.9 192.6 21 <3.3 248.9 382.5 473.2 600.3 6<31).7 777.7 

460. 153.6 165.0 179.4 1<37.1 <>17.5 32<3.4 418. <3 544.6 638.3 711;.3 

!t80. 15!t.3 1&3.2 174.0 186.8 <>01.7 2<31.1 374.8 4 en.5 588.5 fI&3.f> 

~DD. 15&.1 1 &3. 1+ 172.0 182.0 193.5 2&5.2 33<3.<3 ,+57.8 545.11 61'3.2 
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TRANSPORT ,PROPERTIES FOR PROPANE 

Table o. Thermal Conductivity of Propane, mW/(m·K). 
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Table 6. Thermal Conductivity of Propane, mW /(m. K)--Continued 

P, MPa 
T, K .1 .5 1.0 1.5 2.0 2.5 3.0 3.5 4.0 5.0 

300. 18.44 19.32 90.85 91.41 91.95 92.49 93.01 93.5~ C!4.03 95.01 

320. 20.66 21.46 22.38 23.49 82.47 113.1& 83.113 84.47 ~5.09 ,.fI.?' 
340. 22.% 23.&9 24.52 25.4ft 2&.&& 73.40 7ft.40 75.33 76.20 77.110 

3&0. 25.34 2&.00 2&.75 27.56 28. S2 29.81 31.93 37.93 67.49 &9.£19 

380. 27.79 28.39 29.07 29.78 ~D.59 31.56 32.84 34.70 37.81 S8.65 

400. 30.30 30.85 31.47 32.10 32.80 33.59 34.53 35.71 37.2& 42.3" 

420. 32.87 33.37 33.94 34.51 3«;.12 35.78 3&.54 37.41 38.45 41.25 

440. 35.50 35.96 3&.48 ~6. 99 37.54 38.11 38.74 39.44 ftO.22 42.1'3 

4&0. 38.18 38.&1 39.09 39.5& 40.04 40.5& 41.10 41.&11 42.32 103.7f1 

480. 40.93 41.32 41.76 42.19 42.64 103.10 43.58 44.08 44.&2 4Cj.~" 

500. 43.73 44.09 44.50 44.90 45.31 45.72 46.1 Ei 41;.&1 47.0e 1o~.Of\ 

P, MPo 
T. I( '.0 ".0 S.O. 9.0 10.0 1':>.0 20.0 30.0 40.0 C:O.O 

300. 95.96 96.88 

320. 87.40 88.107 89.48 90.46 cH.39 95.63 

340. 79. ~'. so. ss 81.82 S 2.98 84.07 ee.S3 ')2.78 9').33 

360. 71.57 73.24 74.76 7&.15 77.44 82.86 87.15 93.911 q9.47 

380. 64.99 67.31 69.10 70.&; 72.04 77.83 82.40 89.;1 95.07 99.74 

40t! • '60.?8 SS .'.1 &3.04 &S.7<) Eo? 74 74.01 78.'2 as.a7 ';11. '.8 Q".J.;r 

4211. 45.28 511.21 54.96 5 t;. OS 62.'34 71.01 75.110 8'3.01 88.63 93.25 

440. 44.61 47.62 50.93 54.20 57.27 67.97 73.56 Bo.88 8&.45 91.02 

4E.0. ..!!>.!>! " 1.SEo "9.8S S2.27 S· •• 71 (,5.09 7.1.!P. 79.32 84.8(. 119.37 

480. 41.1S 1+6.68 50.37 5Z.19 t;4.D8 &3.13 69.87 78.18 8'3.77 88.23 

500. 49.20 50.42 S1.7& 153.19 54.70 ;2.3& 68.82 77.102 83.12 87.55 
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Table 7. Viscosity and Thermal Conductivity Coefficients of 

Saturated Liquid Propane. 

TEMPERATURE DENSITY PRESSURE VISCOSITY THERMAL CONDUCTIVITY 

KELVIN MoL/L HPA ug/ (em- s) mW/(m-K) 

140.0 15.375 .7697E-Olt 8412.6 198.1 

150.0 15.1lt4 • 2741E- 03 &S70.6 190.9 

1bO.O 1't.':!10 .1522[)E-O.3 '> :i1,>.1 152.<:' 

170.0 14.676 .213QE-0? 4414.5 174.6 

180.0 14.438 .4945E-02 3741.3 166.~ 

190.0 14.198 .1035E-Ol 3221.1 1511.2 

200.0 13.954 .1993E-Ol 21\07.7 150.~ 

210.0 13. 707 .3574E-Ol 2471.5 142.R 

220.0 13.454 .1)031E-Ol 'Z 1 q? 6 13<;.1 

230.0 13.196 .9661E-01 1 QS7. 2 128.9 

240.0 12.930 .1480E+00 1755. S 122.5 

250.0 12.657 .2182E+00 15110.~ 116. <; 

2 &0. El 12.373 .3112£+00 142&.3 110.8 

270.0 12.078 .1+312E+00 iZ1IQ.4 105.5 

280.0 11.769 .C;82f\E+OO 11!;~. 4 100.4 

290.0 11.4lt2 .7706E+00 1054.6 qS.5 

300.0 11.095 .9997E+00 952.0 qo.1I 

310.0 10.721 .1275E+ 01 1356.7 86.1 

320.0 10. 312 .1603E+01 767.1 8l.G 

330.0 9.857 .1 geeE. 0-1 681.4 77.<; 

340.0 9.333 • 243bE+Ol 5137.5 73." 

350.0 8.697 .2956E+01 512.3 ~) CJ. 4 

360.0 7.831 .3555E+01 418.2 "(,.4 
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Table 8. Viscosity and Thermal Conductivity Coefficients of Dilute 

Gaseous Propane. 

TEI1PERA T U'1.E VISCOSITy THERI1Al CONOUCTIVITV 

kELVIN fJ.g / (em' 5) mW/(m'K) 

1100.0 39.9 &.Z 

1&0.0 105.5 &.8 

180.0 50. & 7.5 

200.0 55.7 8.7 

2Z0.0 60.8 10.1 

21.0.0 &&.1 11.8 . 

2&0.0 71.10 13.7 

280.0 7&.6 15.8 

30D.0 82. (' 18.0 

320.0 87.6 20.2 

3100.0 92. <) 22.6 

30e.O 98.3 25.0 

]QO.O ln~ .1' 21. I' 

1000.0 108.8 30.0 

1020.0 113. '3 32. €I 

10100.0 11'3.0 35.3 

4bO.0 1210 .1 3e. n 

Ioeo.o 12').0 loa .1 

500.0 133. '3 1t3.6 
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