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2 M /6% SiO, K (7 B 1))
Fig.2 Kerosene/6% SiO, gel( high-speed dispersion)
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Fig.5 Viscosity of kerosene gel vs. shear rate
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Table 1 Constitutive equation ( Power-Law ) parameters of

kerosene gel

7.5%gellant 7.5%
parameters 4%SiO, 5%SiO, 6%SiO, 7%SiO, A+7.5% gellant
alcohol A

548.28 781.63 257.04 12.8
-0.352 -0.101 —-0.252

k/Pa - s" 257.04 341.2
n -0.36 -0.207 -0.20
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Fig.7 Thixotropy and resilience of kerosene gel
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Table 2 Time dependent parameters of 4% SiO, kerosene gel

shearing rate/s™ A, ki C
5 1.25 0.0124 0.38
10 1.284 0.00439 0.289
50 0.707 0.0495 0.189
100 0.274 0.0244 0.0856
500 0.714 0.01 0.0549

Note: A,. k; and C are the parameters of time dependent constitutive equation.

R 3 5% SiO, I EE K Y B ] 4K 05 2 4L

Table 3 Time dependent parameters of 5% SiO, kerosene gel

shearing rate/s™' Ao k, c
5 1.014 0.0156 0.791
10 0.885 0.00733 0.556
50 0.235 0.00901 0.33
100 0.135 0.0474 0.359
500 0.228 0.0387 0.17

F A 6% SIO, ML BRI I ) 4K 2

Table 4 Time dependent parameters of 6% SiO, kerosene gel

shearing rate/s™ A, ki C
5 0.488 0.0072 0.259
10 0.696 0.0131 0.448
50 0.123 0.008 0.252
100 0.222 0.0477 0.2386
500 0.177 0.06875 0.0775

TS5 7% SiO, B BRI Y I )OS

Table 5 Time dependent parameters of 7% SiO, kerosene gel

shearing rate/s™  A. ky c
5 0.495 0.00665 0.22
10 0.335 0.00724 0.284
50 0.705 0.0897 0.0157
100 0.226 0.0142 0.115
500 0.308 0.0246 0.0648
A fe AR 2016 % %24 % % 64 (592-598)
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Table 6 Time dependent parameters of organic kerosene gel

(7.5%gellant A +7.5% alcohol)

shearing rate/s™' Ae k, c
5 0.542 0.00615 0.158
10 0.496 0.00712 0.151
50 0.0332 0.0094 0.0813
100 0.788 0.0219 0.107
500 0.372 0.0152 0.0992
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Table 7  Parameters of temperature dependent constitutive

equations of inorganic and organic kerosene gel

7.5% gellant A

parameter 4% SiO, 5% SiO, 6% SiO, 7% SiO, +7.5%alcohol
.5%alcoho

a, 0.123 -0.246  -0.0648 1.091 0.127

b, 42.885 44.227 129.004 47.217 197.3

[t 381.876 1370.1 2878.481 1856.789 -2471.05
a, 4.662E-5 9.777E-5 1.121E-4 3.781E-7 2.263E-4
b, 31.299 37.551 36.542 -8560.288 -1.313
c, -0.416  -0.542 -0.784 -28.637 -0.453
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Time and Temperature Dependent Constitutive Equations Modeling of RP-1 Jet Fuel Gel

CAO Qi, FENG Feng, WU Xiao-song
( School of Mechanical Engineering, Nanjing Univesity of Science and Technology, Nanjing 210094, China)

Abstract: According to the special solid-liquid state of gel, the gelation mechanism of gel agents (inorganic(B) and organic(A) )
for gelation aviation kerosene RP-1 were studied. The rheological parameters were measured by Brookfield rotational rheometer.
Finally, the time independent, time dependent, and temperature dependent constitutive equations were built. Results show that
the anhydrous ethanol is advantageous for the gelation of kerosene by gel agent A. The consistency coefficient k and gallant a-
mount Y,

amout

have a relationship of power law dependence. The thinning ability of the kerosene gel prepared is stronger than that of
typical shear thinned fluid(0<n<1). The resilience of inorganic and organic kerosene gel is very weak and not affected by the gel
content and type. When shear rate increases, the time needed from intact structure to completely destroyed structure of the gel de-
creases, and the amplitude of the process curve decreases. When the temperature increases, the viscosity of inorganic kerosene gel
decreases first and then increases,while the viscosity of organic kerosene gel decreases gradually and get close to the viscosity of
kerosene at 90 °C.

Key words: jet fuel gel; gelation mechanism; rheological characterization; time dependent constitutive equation; temperature de-
pendent constitutive equation; resilience
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