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A modified equation for correlating experimental data

nonintegral power polynomial equation
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Abstract: It is important to correlate experimental data into a continuous function in scientific research and technical development. The
equation mostly used for this purpose is polynomial; f(x) = ¢, +¢,x + ;%" + ++- +¢,2". But the correlating results of this polynomial
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are sometimes undesirable. In this paper, a modified equation for this usage is proposed: g(x) =c¢, +¢,x° + -« +¢;3
- +¢,x", where a and b are parameters and ¢, (i =0,1,2,+-n) are undetermined coefficients. When this new equation is used for
correlating different kinds of experimental data (curve) , smaller errors will always be obtained in comparison with the normal polynomi-

al f(x).
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Table 1 Difference of Eq. (6) and Eq. (7) in expressing y = (1 +x)'?

x 0 0.2 0.4 0.6 0.8 1.0 1.2 1.4 1.6 1.8 2.0 ARD/%

y 1.000  1.314 1.656 2.024 2.415 2.828 3.263 3.718 4.192 4.685 5.196 /
¥ 1.000  1.315 1.660 2.035 2.440 2.875 3.340  3.835 4.360 4.915  5.500 2.157
y,(a=1) 1. 000 1.329 1.679  2.050 2.442 2.856  3.291 3.747  4.224  4.723  5.243 0.904
¥:(a=1.03) 1.000 1.317 1.664 2.034 2.426 2.840 3.274  3.730 4.207 4.705 5.224 0.358
y,(a=1.05) 1.000 1.308 1.653 2.022 2.414 2.827 3.263 3.718 4.195 4.693  5.211 0.122
y:(a=1.07) 1.000 1.300 1.642 2.010 2.402 2.816 3.250 3.706 4.183 4.680  5.197 0.425
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Table 2 Correlated results of CO, compressibility factor using Eq. (1), Eq. (2),Eq. (11) and Virial equation(n =8)

T=0C . T=25C
P(MPa) Zexp Ze, Zc, Zc, Zc, Zexp Ze, Ze, Ze, Ze,
0.1 0. 9999 1. 0997 0. 9999 0. 9999 0.9799 1.0933 1. 0864 1. 0933 1.0933 1.0043
0.5 0.9711 0. 9805 0.9711 0.9711 0. 9025 1. 0701 1.0711 1.0701 1. 0701 1.0145
1 0.9335 0. 8562 0.9335 0.9335 0.8118 1. 0401 1. 0437 1. 0401 1. 0401 1.0133
2 0. 8004 0. 6416 0. 8003 0. 8004 0. 6505 0.9412 0.9676 0.9412 0.9412 0.9736
5 0. 0709 0.2663 0.0717 0. 0709 0.3143 0. 7259 0. 6669 0. 7258 0.7259 0. 6998
10 0. 2444 0. 1538 0. 2396 0. 2445 0.1372 0. 2290 0. 2887 0. 2296 0. 2290 0.2774
20 0. 3810 0.4013 0. 3984 0.3817 0.3903 0. 4492 0.3952 0. 4458 0.4478 0. 3876
30 0. 5694 0.5721 0. 5544 0. 5655 0. 5945 0.6188 0. 6744 0. 6260 0.6245 0. 6898
40 0. 7405 0.7291 0.7293 0. 7430 0.7076 0.7979 0. 7557 0. 7948 0.7933 0.7410
50 0. 9065 0.9149 0. 9072 0. 9096 0.9267 0. 9683 0.9889 0. 9646 0. 9646 0.9970
60 1. 0684 1. 0658 1.0793 1. 0687 1. 0626 1.1335 1.1283 1.1341 1. 1354 1. 1261
80 1.3825 1.3827 1. 3955 1.3772 1.3828 1.4583 1. 4586 1.4616 1. 4633 1. 4587
100 1. 6844 1. 6844 1.6725 1. 6868 1. 6844 1.7670 1.7670 1. 7655 1. 7640 1. 7670
ARD/% / 27.753 1.124 0. 168 34. 006 / 5.153 0. 254 0.222 6. 157
£3 RAQRODBEZHREEBER 1
Table 3  Correlating results of the saturated vapor pressure of aldehyde acetal using Eq. (1) ,Eq. (2)and Eq. (11)
T/C 20 40 60 80 100 120 140 160 180 200 220 240 ARD/%
Pexp 2.938  8.423 20. 87 46. 09 92.41 171.0  296.3 485.7 760.0 1144 1667 2366 0
Pe,  ~13.05 20.981 37.01 53.08 87.24 157.5 282.0 478.7 765.6 1161 1682 2348 67.442
n=3 Pe, 3,064 8.270 20.68 46.06  92.62 171.4  296.4  485.4 759.5 1144 1668 2366 0. 648
Pc, 2.938 8.263 20.79 46. 13 92.56 171.2 296. 4 485.6 759.7 1144 1668 2366 0. 239
Pc, 3.603 7.358 20. 36 46.52 93.29 171.6 296. 1 484.7 759.0 1144 1669 2365 3.378
n=4 Pe, 3.011 8.338 20. 86 46. 11 92. 40 171.0 296.3 485.7 760.0 1144 1667 2366 0.301
Pey 2.941 8. 321 20.91 46. 19 92. 44 171.0 296.2 485.6 760. 1 1144 1667 2366 0.152
Pe, 2.834 8. 686 20. 85 45.84 92. 26 171.2 296.6 485.7 759.7 1144 1667 2366 0. 647
n=5 Pe, 2.951 8.392 20. 88 46. 10 92. 39 171.0 296.3 485.7 760.0 1144 1667 2366 0. 080
Pc3 2.940 8.418 20. 88 46. 08 92.39 171.0 296.3 485.7 760.0 1144 1667 2366 0.018
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Table 4  Correlation of the viscosity of isoamyl acetate using Eq. (1) ,Eq. (2) and Eq. (11)

T/C -60 ~-20 20 60 160 140 180 220 260 300 ARD/%

MNexp 4. 360 1.720 0.871 0.520 0. 347 0.250 0.191 0.132 0.094 0. 062 0

Te, 4.284 1.921 0.796 0. 395 0.329 0.334 0. 269 0.118 -0.012 0.112 33.032
n=4 Mo, 4. 285 1.922 0.776 0. 408 0. 345 0. 335 0. 258 0.112 -0.004 0.111 32.588

Mey 4. 364 1. 651 0.949 0.536 0.323 0.230 0. 187 0.151 0. 104 0.052 9.123

M, 4. 345 1.778 0. 806 0. 507 0. 390 0.273 0.157 0. 107 0.131 0.051 12. 885
n=>5 MNey 4.360 1. 720 0. 871 0.524 0. 333 0. 255 0.196 0. 143 0.095 0.051 3.840

Tey 4.361 1.714 0. 885 0. 508 0. 346 0. 258 0. 188 0.131 0. 094 0. 062 1.487

MNe, 4.467 0.564 -0.092 0.259 0.514 0. 395 0.117 0.022 0.194 0. 039 60. 262
n==6 Mey 4.1356 1.720 0.871 0.520 0. 346 0.253 0. 186 0. 135 0. 094 0. 062 0. 661

Moy 4.360 1.720 0. 871 0.520 0. 346 0.253 0. 186 0.134 0. 094 0. 062 0. 654
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