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Experimental Study on Autoxidation Coking Characteristics
of Aviation Kerosene RP-3 in Typical Pipeline
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(College of Energy and Power Engineering, Nanjing University of Aeronautics and Astronautics, Nanjing 210016, China)

Abstract: In order to study the thermal autoxidation coke characteristics of domestic RP-3 aviation kero-
sene in complex pipeline, this paper combined characteristics of typical pipeline inside the nozzle of aero—engine
combustor, and a way of constant ambient temperature was used to test the thermal autoxidation coke characteris-
tics of straight pipe, helix pipe and L—shaped pipe. The results show that amount of coke along straight pipe pres-
ents a trend of increasing first and then decreasing, and the peak of amount of coke appears in the middle and
rear part of the test pipe. There is a large fluctuation in the amount of coke along the L—shaped pipe, and it main-
tains at a high level in the bending region. The distribution of amount of coke along helix pipe exhibits a double
peak form. Comparing three structures, the helix pipe has the largest amount of coke per unit area . When the fuel
inlet flow rate is 2m/s, it is about 3.46 times that of L—shaped pipe, and straight pipe has the smallest amount of
coke per unit area.
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Experimental section

Preheater

3
1) Fuel supply tank; 2) Check valve; 3) Filter; 4) High pressure gear pump;

5) Valve 1; 6) Valve 2; 7) DA system; 8) Chiller; 9) Filter; 10) Valve 3;
11) Rotameter; 12) Fuel recycled tank.

Fig.1 Schematic of experimental system
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Fig.2 Schematic of tubular furnace
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Fig. 3 Schematic of thermocouple laying
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Fig.4 Schematic of thermocouple laying in straight pipe
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Fig. 5 Schematic of thermocouple laying in L-shaped pipe (mm)
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Fig. 6 Schematic of partial segmentation of L-shaped pipe (mm)
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Fig. 7 Schematic of segmentation of helix pipe
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Table 1 Turbulent intensity along straight and helix (%)

V., /(m/s) Straight Helix
2 16.9 18.7
4 30.3 333
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Table 2 Turbulent intensity along L-shape (%)

V,/(m/s) 0° section 45° section  90° section ~ Downstream Smm  Downstream 10mm  Downstream 15mm  Downstream 20mm
2 31.6 36.8 37.5 36.1 33.6 322 31.9
4 17.8 20.9 20.2 19.6 18.2 17.7 17.8
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Table 3 Amount of coke per unit area of three structures at

different V, (ng-mm3)
V./(m/s) Straight L-shaped Helix
2 1.24 2.54 8.78
4 0.77 2.33 6.55
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Fig. 11 Schematic of amount of coke in partial
segmentation of L-shaped pipe
V,=2m/s, T, =393K, p,=1MPa, T=900K, r=4h)
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Fig. 12 Schematic of wall temperature distribution at different V;, (7,,=393K, p,=1MPa, T=900K, r=4h)
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