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Experimental Measurement of Surface Tension of R1336mzz(Z) and
Its Mixtures with Polyolester Lubricant
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(Key Laboratory of Thermo-Fluid Science and Engineering of MOE, Xi’an Jiaotong University, Xi’an 710049, China)

Abstract: To complement the experimental data of the surface tension of new environmentally-
friendly olefin refrigerant, and to provide the reliable data for the calculation of phase change heat
transfer and two-phase flow, the surface tension of cis-1, 1, 1, 4, 4, 4-hexafluoro-2-butene
(R1336mzz(Z)) and the mixtures with POE lubricant (type: SL.-32S) was measured using the
differential capillary rise method. The mass fractions of the studied lubricant for the mixtures are
0.130%, 0.536%, and 1.040%, respectively. The measuring temperature was from 243 K to 363 K, and
the measurement standard uncertainty for the surface tension was less than 0. 16 mN « m ',
Results show that the surface tension of the mixtures increases with the lubricant concentration.
Moreover, the surface tension of the mixtures shows a reduced increase amplitude as the tempera-
ture rises, compared with that of pure R1336mzz(Z). The experimental surface tension was cor-
related as the empirical expression, and the average absolute deviations between the experimental

data and the calculated values for the pure R1336mzz(Z) and R1336mzz(Z)/SI.-32S mixtures

were 0. 07 mN « m 'and 0. 14 mN « m ™', respectively. The obtained results can provide the es-
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sential surface tension data for the further application of R1336mzz(Z) to various types of refrige-

ration/heat pump systems.

Keywords: refrigerant R1336mzz(Z); surface tension; polyolester lubricant
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Fig. 1 Experimental system of the surface tension
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Table 1 Experimental surface tension data of R1336mzz(Z)

T/K o,/(mNem™ ") T/K o,/(mNe*m™ ")
243. 62 19. 43 306. 04 12.27
246.03 19.09 309. 04 11.93
249,58 18. 64 312.04 11.55
252.15 18.56 315. 04 11.13
255.59 18. 28 318.04 10. 77
257. 38 17.87 321.05 10.42
260. 68 17.41 324.06 9.99
264.13 17.05 326.99 9. 81
267.09 16.78 329. 96 9.51
269.98 16. 35 333.11 9.16
272.63 16.01 336. 15 8.90
275.99 15.70 339. 28 8.47
279.03 15.24 342.39 8.19
282.22 14. 98 345. 65 8.02
285. 21 14.57 348. 39 7.63
288. 22 14. 14 351. 44 7.31
291.09 13. 81 354. 28 6.96
293. 84 13. 37 357.09 6.74
296. 66 13.14 360. 09 6.40
300. 06 12. 84 363.13 6. 06
303.05 12.42
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Fig. 2 Deviations for the surface tension of R1336mzz(Z)

between the experimental data and calculated

values

% 2 RI1336mzz(Z)/SL-32S &M & @K A
Table 2 Surface tension of R1336mzz(Z)/SL-32S mixtures

w(SL-328)=0.130%

w(SL-328)=0.536%

w(SL-328)=1.040%

T/K we/%  owi/(mNem™D) T/K wo /% on/(mN e m™") T/K w /% Guwn/(mNem™")
285.73 0.129 14,72 280. 12 0.535 15. 49 268. 19 1.039 17. 60
290. 32 0.129 14.08 285. 14 0.535 14.97 273. 11 1.038 17.10
295. 31 0.129 13. 64 290. 46 0. 5: 14.18 277.98 1.038 16.53
300. 30 0.129 13.06 295. 32 0.534 13. 84 283.21 1.038 15. 94
305. 28 0.129 12.50 300. 30 0.534 13. 30 288. 21 1.037 15. 34
310. 28 0.129 11. 85 305. 29 0.533 12. 81 293. 20 1.036 14. 63
315. 25 0.129 11. 26 310. 27 0.533 11.92 298. 27 1.036 14.17
320. 24 0.129 10. 78 315. 24 0.532 11. 36 303.19 1.035 13. 60
325. 20 0.129 10.08 320. 21 0.532 10. 84 307. 87 1.034 12. 94
330. 14 0.128 9.56 325,17 0. 531 10. 11 313. 27 1. 033 12.17
335.08 0.128 9.18 330. 22 0.530 9.61 318.51 1.032 11.51
340. 03 0.128 8.65 335. 16 0.529 9.35 323. 32 1. 030 10. 92
344. 96 0.127 8. 11 340. 11 0.528 8. 71 327.99 1.029 10. 23
349. 98 0.127 7.57 345. 03 0.526 7.90 333.29 1.027 9.68
355. 27 0.127 6.96 349. 94 0.5 7.75
360. 16 0.126 6.56 355. 04 0.523 7.10

359. 94 0.521 6.71
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