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Experimental Measurement and Analysis of High-Pressure Liquid
Densities of Refrigerant R1233zd(E)
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Abstract; To further expand the measurement range of the liquid density of trans-1-chloro-3,3,3-
trifluoroprop-1-ene [ R1233zd(E) ] which is a new environmentally-friendly olefin refrigerant, and
to provide the reliable data for the establishment of the high-accuracy equation of state, high-
pressure liquid density of R1233zd(E) was measured with a vibrating-tube densimeter within a
temperature range of 283.15 K to 363.15 K and a pressure range of 1 MPa to 60 MPa. The
expanded uncertainty for the present density measurement was less than 0.6 kg * m™? at a
confidence level of 95%. The measured density was fitted with a Tait-type equation. The average
absolute deviation and maximum absolute deviation between the measured density and the
calculated density were 0. 02% and 0. 05%, respectively. In addition, the derived thermodynamic
properties such as isothermal compressibility, isobaric thermal expansivity and internal pressure
were obtained. As the pressure increases or the temperature decreases, the isothermal
compressibility and isobaric thermal expansivity decrease and the internal pressure increases. The

obtained results can provide the fundamental thermophysical property data for the further

engineering application of R1233zd(E).
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Fig. 1 Schematic diagram of experimental system of the

high-pressure vibrating-tube densimeter
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Table 1 Experimental density data of liquid R1233zd(E)

o/ (kg s+ m?)
p/MPa

283.15 K 293.15 K 303.15 K 313.15 K 323.15 K 333.15 K 343.15 K 353.15 K 363.15 K
1.0 1 300. 4 1276.6 1252.8 1227.8 1202.3
3.0 1 305.6 1282.3 1258.9 1235.1 1209.7 1183.8 1156.7 1128.7
5.0 1 310.3 1287.6 1264.8 1241.8 1216.9 1192.1 1166.4 1139.4 1111.7
10.0 1321.5 1299.8 1278.4 1 256.4 1233.6 1 210.6 1187.0 1163.0 1138.3
15.0 1331.9 1311.1 1 290.6 1269.8 1 248. 2 1226.9 1204.7 1182.4 1160.3
20. 0 1341.5 1321.5 1301.9 1282.2 1262.0 1241.3 1220.6 1199.6 1179.0
25.0 1 350.6 1331.2 1312.4 1 293.4 1274.1 1254.6 1234.6 1215.3 1195.4
30.0 1359.3 1.340.7 1322.3 1304.3 1285.3 1 266.6 1 247.6 1229.1 1 210.2
35.0 1 367.6 1 349.4 1331.5 1314.3 1295.7 1277.7 1259.6 1242.1 1223.8
40. 0 1 375.4 1357.5 1 340.2 1323.0 1 305.3 1288.2 1270.2 1 253.5 1236.3
50.0 1 389.6 1372.9 1 356.4 1340.1 1323.4 1307.1 1290.5 1274.8 1 258.6
60.0 1403.0 1 386.5 1371.1 1355.1 1339.8 1324.1 1308.1 1293.4 1278.5
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Table 2 The regressed coefficients in Tait equation for

R1233zd(E) and the deviations
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