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Comparative Study on the Performance of Correlations of
the Enthalpy of Vaporization for Pure Substance Refrigerants

Kyoung Kuhn Park’
School of Mechanical and Automotive Engineering, Kookmin University, Seoul 136-702, Korea

(Received December 12, 2002; revision received July 21, 2003)

ABSTRACT: A few commonly used correlation equations of the enthalpy of vaporization are
reviewed and a new three-parameter correlation equation is proposed. Performance of the pro-
posed equation is examined using the data listed in the ASHRAE table for 22 pure substance
refrigerants. The new equation yields an average absolute deviation of 0.14% for 22 refriger—
ants, which is better than those of other equations, such as Xiang (0.18%), Majer-Svoboda-
Pick (0.18%), and Somayajulu equation (0.23%9).
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Fig. 1 Enthalpies of vaporization for R-718.
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Table 1 Critical temperature, minimum tem-
perature, NBP and corresponding en-
thalpy of vaporization

Subst. | To(K) | T (K| T (K) | Dk (k]/kg)

R-22 | 369.30 | 173.15 | 232.34 233.75
R-23 | 299.28 | 118.02 | 191.09 238.68
R-32 | 351.26 | 13634 | 2215 381.86
R-125 | 33917 | 17252 | 225.02 163.78
R-134a | 374.21 | 169.85 | 247.08 216.97
R-152a | 386.41 | 15456 | 249.13 329.91
R-143a | 345.86 | 161.34 | 22591 226.63
R-245fa | 42720 | 223.15 | 288.05 196.69
R-717 | 405.40 | 19550 | 239.82 | 1369.50
R-718 | 647.10 | 27316 | 373.12 | 2256.47
R-744 | 304.13 | 21659 | 273.15 230.89
R-50 | 190.56 | 90.690 | 111.67 510.83
R-170 | 30533 | 98.15 | 18455 489.47
R-290 | 369.85 | 123.15 | 231.07 42543
R-600 | 425.16 | 173.15 | 272.62 385.79
R-600a | 407.85 | 173.15 | 261.54 366.69
R-1150 | 282.35 | 103.99 | 169.38 482.41
R-1270 | 365.57 | 133.15 | 22546 439.17
R-704 | 520 2.18 4.23 20.75
R-728 | 12619 | 6315 | 77.35 198.84
R-732 | 15458 | 54.36 | 90.19 213.06
R-740 | 15066 | 83.80 | 87.29 160.99
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Table 2 Numbers of data points and AAD's Table 3 Values of the parameters in equation
of P1, MSP, X, P2 and S equation (17
. Correlation Parameters
Subst. | N P1 1msp | x P2 S Subst. . "
R-22 | 68 { 014 | 0.13 | 0.04 | 0.08 | 0.03 R-22 0.38706 0.35319
R-23 {69 (015 013 | 010 | 012 | 035 R-23 0.39081 0.35716
R-32 | 67 | 024 | 018 | 0.08 | 0.13 | 0.35 R-32 0.39161 0.36161
R-125 168 | 0.16 | 0.16 | 0.02 | 0.06 | 0.05 R-125 0.41356 0.34768
R-134a| 68 | 0.19 | 0.18 | 0.05 | 0.05 | 0.05 R-134a 0.40667 0.34783
R-152a| 68 | 0.20 | 0.17 | 0.06 | 0.08 | 0.13 R-152a 0.40201 0.35377
R-143a( 65 | 0.17 | 0.14 | 0.02 | 0.06 | 0.05 R-143a 0.41283 0.35465
R-245fa| 66 | 0.08 | 0.09 | 0.03 | 0.03 | 0.06 R-245fa 0.40172 0.32361
R-717 1 66 | 0.09 { 015 | 0.12 | 0.18 | 0.13 R-717 0.35971 0.37474
R-718 | 68 | 036 | 0.20 | 0.10 | 0.11 | 0.16 R-718 0.37041 0.37660
R-744 1 64 { 012 | 0.12 | 0.04 | 0.01 | 0.03 R-744 0.70766 0.34748
R-50 | 28 | 017 | 0.24 | 028 | 0.29 | 0.09 R-50 0.38826 0.36844
R-170 | 66 | 039 | 0.21 | 032 | 0.30 | 0.26 R-170 0.39603 0.37413
R-290 | 66 | 042 | 029 | 0.11 | 0.14 | 0.20 R-290 0.40105 0.36242
R-600 | 66 | 0.21 | 015 | 0.12 | 0.15 | 0.11 R-600 0.41254 0.35755
R-600a| 63 | 0.27 | 0.18 | 0.11 | 0.05 | 0.25 R-600a 0.40912 0.36271
R-1150| 67 | 037 | 024 | 012 | 015 | 0.18 R-1150 0.37805 0.36301
R-1270| 68 | 0.33 | 0.19 | 0.08 | 0.11 | 0.38 R-1270 0.39342 0.37428
R-704 | 32 | 055 | 044 | 158 | 049 | 165 R~704 0.77480 0.39343
R-728 | 251014 | 005 | 0.10 | 0.10 | 0.06 R-728 0.40968 0.37427
R-732 | 22 | 047 | 020 | 042 | 036 | 0.34 R-732 0.39676 0.38633
R-740 | 26 | 0.11 | 004 | 0.06 | 0.05 | 0.14 R-740 0.38227 0.37658
AVE. 024 | 018 | 018 | 0.14 | 0.23

*Data from ASHRAE."?
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pies from the ASHRAE table values.
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