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Viscosity 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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w2(1 + ,(3) — w2 % 1 HFC-227ea %g*uﬁgiggﬁﬁ
@ = tan~" WFT)O (3) Table 1 Density and viscosity of HFC-227ea
0
. o . L T/K p/MPa p/kgm™3 n/mPa-s
= (1) .y RN ZE NI, ms RRAKE 243.159 0.54 1591.33 0.551
YR, AHERERS T F2) ERZEAEK 2.41 1596.94 0.567
FE R sl s KN, s RERIER IR ST ;‘:2 1283;’2 gﬁ)gg
FIPUBPEST, CIETEE T, B, WIMETT. iRy %64 1616.67 0.618
FEMEERSE 6 M 4, MERNLAERAES 10.76 1622.64 0.625
BySCIRINER, FELE A TR TR AT AR R 6 28.148 0.2 1542.96 0.423
o e 2.35 1549.60 0.436
BEAM _%__'EZ ° 4.43 1557.29 0.449
1.2 ZLRBRE 6.51 1564.99 0.464
W 0% 5 BE /% S SR AL 4G S0 4 v AR 8.61 1572.58 0.477
BIERERG ., BRERTRES W, i y7514 1005698 gg;‘j ggj;
EGA SO 1 TR, IRBE IR L, K ' 9.39 1493.75 0.349
FELK 55 mm, 2E2K 0.0 mm. BB, 4.46 1508.40 0.365
B 8 55K A TSR (Sm2ColT) o, BRI o e e
Ry d 2 Fluke 7037 BB AER AL, BRI 288.149 0.55 1432.46 0.273
L LR 40 ~110°C, EIRA B I R, B - e .
EHEA AT /NT 42 mK, BB SR H AR &, 6.60 1467.77 0.314
BB, FT00 MR ALEF, REIEE Y +5 mK. R 8.66 1478.08 0.323
il & 5 oy A= £ 10.69 1487.66 0.336
ﬁ{)\Jgkﬁﬁiﬁ%ig‘%‘ﬁﬁ&A ke Va1 MPM4§0 i 203148 0.53 1369.01 0924
& AR, MR TEE N 0~40 MPa, & K%EXT{RE 2.41 1384.51 0.234
/NF 0.1 MPa, Zat iR, BRI N th 443 1399.27 0.245
i/ , 6.52 1413.74 0.259
ANGREPESY R A +0.29H] +2.0%. 8.59 1426.34 0.265
10.66 1437.96 0.279
1 . 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
1 F&&Est 2. #% 3. |3 4 BY 5. LkA 9.18 1321.41 0.195
6. [EN1A&%% 7. TRE 348.143 2.30 1153.29 0.124
B 1 IRSIZRE/ EE I EESHRESREAS 4.75 1199.64 0.141
Fig. 1 Diagram of the vibrating-wire apparatus 6.63 1230.10 0.151
8.80 1258.40 0.163
NI A/ = 11.49 1285.88 0.176
2 *EM’H% ’:jﬁ*ﬁ 363.156 3.57 1067.42 0.102
2.1 TR 4.48 1100.47 0.110
e vt e 5.42 1126.53 0.117
AN HFC-227ea B A% JE HE4T T LI HF 6.3 1146.01 0.193

55, MERREERERE 243.15~363.15 K, EHTEH 6.93 1157.78 0.128
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Table 2 Parameters for the density correlation

Parameter Value
By 12.8422
B, —21.8338
By —11.0212
Bs 17.7411
Co 7.4478x 1072
1 3.1148x 1072
C, —~5.6790x 1072
AAD/% 0.05
DM/% 0.15
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Table 3 Parameters for the viscosity correlations

Parameter Value
fi —14.8525
f2 3.9728x10~2
f3 —5.6103x10~5
fa 2.8879x 10710
Ry 0.1367
AAD/% 0.71
DM/% 2.02
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Fig. 3 Viscosity deviations of measurements from correlation
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