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Abstract The present work solves the dispersion equation for high viscous fluid surface waves. It is found that the
relaxation characteristics of surface waves change from exponential decay to oscillation decay, and the dispersion
equation for fluid surface waves makes a fundamental change when the waves step over the extreme point (Y =
0.145) with the increasing of dimensionless number Y. To verify the correctness of the proposed result, the
relaxation and viscosity-temperature characteristics of fluid di iso decyl phthalate (DIDP) with high viscosity fluid by
using surface light scattering method while the temperature is in the range of 286.27—373.32 K. The results show
that Y value decreases with the increase of the temperature. When Y<C0. 145, surface waves decay in exponential
form and do not spread. The average deviation of measured viscosity and the viscosity in the reference is within
+1.5%. When Y >>0.145, surface waves spread with oscillation decay form. The average deviation of measured
viscosity and the viscosity in the reference is within =2% . When Y—0. 145, measured viscosity deviation increases
sharply, and we cannot get reliable fluid viscosity. The present work will be helpful to understand the relaxation
characteristics of high viscous fluid surface wave and offer the theoretical background for accurate and reliable
measurement of the viscosity of high viscous fluid with surface light scattering method.
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Fig. 1 Comparison frequency S and Y value of surface wave
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Table 1 Water content test result of DIDP

No. c“/10°° c"/10°° c /107"
1 378 118 164
2 337 115 161
3 384 116 160

Note: c-water content, ¢*-before distillation, ¢”-after distillation, ¢*-after experiment
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deviation of DIDP when T=333.23 K of DIDP when T=1373.32 K
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Fig. 6 Relation of DIDP temperature and viscosity

#% 2 DIDP WR S HE G B2 X Y<<0.145)
Table 2 Viscosity experimental value of DIDP(overdamping area Y<(0.145)

T /K o /(kgem *) o /(mNem™ ) 7 /(mPass) Y

286.27 971.3 30.67 201.37 0.0003
288.30 969.9 30.52 172.20 0.0004
293.30 966.3 30.16 121.21 0.0007
298.28 962.8 29.80 87.03 0.0015
303.28 959.2 29.44 64.97 0.0027
308.27 955.7 29.07 48.03 0.0046
313.25 952.2 28.71 37.29 0.0068
323.24 945.1 27.98 23.12 0.0188
333.23 938.1 27.25 15.53 0.0427
343.26 931.0 26.52 11.31 0.0763
353.26 923.9 25.78 8.92 0.1186
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Table 3 Viscosity experimental value of DIDP(oscillation decay area Y>>0.145)

T /K o /(kgem *) o /(mNem ") 7 /(mPass) 7wt/ (mPass) Y
363.28 916.85 23.90 6.20 6.25 0.2173
373.32 909.73 25.01 4.79 4.89 0.3958
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