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VISOCOSITY AND DENSITY MEASUREMENTS FOR LIQUID

1,1,1,2,3,3,3-HEPTAFLUOROPROPANE (HFC-227ea)

TANG Xiao-duan, ZHANG Jian-bo, MENG Xian-yang, WU Jiang-tao
(Key Laboratory of Thermal Fluid Science and Engineering of MOE, Xi’an Jiaotong University, Xi’ an 710049, China)

Abstract: The viscosity and density of 1,1,1,2,3,3,3-Heptafluoropropane (HFC-227ea) were reported at temperatures

from 243.15 K to 363.15 K and at pressures up to 11.49 MPa. The measurements were performed simultaneously

using a vibrating-wire instrument operated in the forced mode of oscillation. The overall uncertainties of these

results are +2.0 % in viscosity and 0.2 % in density. Correlations for both the viscosity and the density are

presented. The average absolute deviation and the maximum absolute deviation of the viscosity measurements from

the correlation are 0.71% and 2.02 % respectively, and for density are 0.05 % and 0.15 %, respectively. Comparisons

between measurements of this work and literatures are presented.
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Table 1 Density and Viscosity of HFC-227ea

T/K p/MPa plkg-m’ n/mPa-s
243.159 0.54 1591.33 0.551
241 1596.94 0.567
4.45 1602.98 0.587
6.56 1609.70 0.602
8.64 1616.67 0.618
10.76 1622.64 0.625
258.148 0.62 1542.96 0.423
2.35 1549.60 0.436
4.43 1557.29 0.449
6.51 1564.99 0.464
8.61 1572.58 0.477
10.68 1579.48 0.491
273.146 0.59 1490.27 0.342
2.39 1498.78 0.349
4.46 1508.40 0.365
6.57 1517.66 0.375
8.69 1526.41 0.390
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Table 3 Parameters for the Density Correlation

10.79 1534.75 0.404
288.149 0.55 1432.46 0.273
2.37 1443.70 0.284
4.49 1456.05 0.296
6.60 1467.77 0.314
8.66 1478.08 0.323
10.69 1487.66 0.336
303.148 0.58 1369.01 0.224
2.41 1384.51 0.234
4.43 1399.27 0.245
6.52 1413.74 0.259
8.59 1426.34 0.265
10.66 1437.96 0.279
318.153 0.81 1298.52 0.183
2.46 1318.71 0.192
4.46 1339.66 0.203
6.57 1359.60 0.209
8.69 1375.40 0.224
10.58 1387.56 0.237
333.141 1.17 1219.92 0.147
2.35 1240.51 0.154
4.39 1269.36 0.165
6.47 1293.02 0.178
8.52 1313.69 0.189
9.18 1321.41 0.195
348.143 2.30 1153.29 0.124
4.75 1199.64 0.141
6.63 1230.10 0.151
8.80 1258.40 0.163
11.49 1285.88 0.176
363.156 3.57 1067.42 0.102
4.48 1100.47 0.110
5.42 1126.53 0.117
6.32 1146.01 0.123
6.93 1157.78 0.128
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Parameter Value Parameter Value
B, 12.8422 Co 7.4478x10°
B, -21.8338 C, 3.1148x1072
B, -11.0212 C, -5.6790x10
B; 17.7411

AAD /% 0.05 DM /% 0.15
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Table 3 Parameters for the Viscosity Correlations

Parameter Value Parameter Value
fi -14.8525 f 3.9728x107
1 -5.6103x10°° 14 2.8879x1071°
R, 0.1367

AAD /% 0.71 DM /% 2.02
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Fig.3 Viscosity Deviations of Measurements from Correlation
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Fig.2 Density Deviations of Measurements from Correlation
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