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Abstract: Experimental studies on the thermophysical property parameters in the temperature range of — 10 °C ~
40 °C were carried out for hydrocarbon fuels widely used in aircraft engines. Taking aviation kerosene provided by a testing
center as the test sample, its density, viscosity, compression coefficient and expansion coefficient at different temperatures
were tested. The results show that the viscosity and compression coefficient of aviation kerosene are positively correlated
with temperature, while the density is negatively correlated with temperature, and the expansion coefficient of aviation
kerosene shows complex fluctuations with increasing temperature. In this basis, the mathematical prediction models of
density, viscosity, compression coefficient and expansion coefficient with temperature were proposed by combining the
measurement results of each parameter at standard temperature. The error for aviation kerosene density-temperature and
viscosity-temperature relationship are within 10% , while the prediction model of expansion coefficient needs further
improvement.
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Tab.1 Experimental equipment summary

SEHN A TS THEIRE/C  iREI(%)
WEER  REEARS -20 ~ 100 0.1
I DMA35 % 1Y 0~100 0.01
HAAKE RS6000
R T 4 ~100 0.05
B4R RSN RS -20 ~100 0.01
Ik REC BRI -20 ~100 0.002
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Tab.2 Test data of aero-kerosene sample A

IREE/C K5 EE /mPa * s B kg * m”° R4 24k /MPa ™ Tk Z=Hc !
-10 5.603 19 813.6 0.000 521 677 0.001 173 369
-5 5.31997 809.7 0.000 530 034 0.000 953 969
0 5.060 67 805.9 0. 000 550 499 0.001 796 557
+3 4.915 47 803.8 0. 000 660 375 0.001 120 000
+5 4.704 52 802.3 0.000 661 277 0.000 794 094
+10 4.697 97 798.7 0.000 727 476 0. 000 650 468
+15 4.406 41 794.8 0.000 760 164 0.000 778 611
+20 4.29235 791.7 0.000 743 212 0.000 631 708
+25 4.094 05 787.3 0.000777 117 0.000 710 727
+30 3.81225 783.9 0.000 843 016 0. 000 376 344
+35 3.770 16 780. 1 0. 000 865 825 0. 000 664 097
+38 3.55139 776.4 0.000 879 51 0.000 791 071
+40 3.61119 775.4 0.000 935 851 0.001 040 000
F3 MUAHREES B R

Tab.3 Test data of aerokerosene sample B
WL /C K5 EE /mPa * s B kg e m R4 24k /MPa ™ Tk Z=Ec !
-10 5.586 83 815.3 0.000 535 386 0.000 651 668
-5 5.304 50 812.6 0.000 570 680 0.000 803 144
0 5.046 03 810.0 0. 000 599 785 0.000 918 913
+3 4.901 28 808. 4 0.000 618 844 0.000 810 808
+5 4.809 60 806.9 0.000 613 126 0.000 727 191
+10 4.546 33 803.3 0.000 678 678 0.000 674 534
+15 4.43575 799.5 0.000 710 844 0. 000 748 667
+20 4.237 31 795.7 0.000 746 514 0.000 644 478
+25 4.008 67 791.2 0. 000 780 691 0.000 785 341
+30 3.833 57 788.0 0. 000 765 449 0. 000 800 589
+35 3.779 49 784.5 0. 000 906 020 0. 000 748 765
+38 3.606 49 782.0 0. 000 835 853 0.000 883 121
+40 3.579 95 780. 3 0. 000 908 948 0.001 000 786
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Fig.2 Relationship between aviation kerosene

density and temperature
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Fig.3 Relative error of aviation kerosene density prediction
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Fig.5 Comparison between calculated and experimental

values of aviation kerosene viscosity
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Fig. 6 Relationship between aviation kerosene

compression coefficient and temperature
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Fig.7 Comparison between calculated and experimental

values of aviation kerosene compression coefficient
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Fig.8  Measurement of volume expansion Fig.10 Comparison of calculated and experimental values of
coefficient of conductive fluid aviation kerosene expansion coefficient
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Fig.9 Test results of expansion coefficient of aviation

kerosene at different temperatures
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