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Experimental study on thermal oxidation coking characteristics of

aviation kerosene in additively manufactured helical tubes

ZHANG Lingi, JIANG Jie, RUAN Can, LU Xingcai
(School of Mechanical Engineering,
Shanghai Jiao Tong University, Shanghai 200240, China)

Abstract: For the purpose of obtaining the influence of ambient temperature, inlet Reyn-
olds number and abrasive flow treatment on the coking characteristics of RP-3 aviation kerosene,
the RP-3 aviation kerosene thermal oxidation coking tests were carried out in additively manufac-
tured (3D printed) helical tubes through the testing way of constant ambient temperature. The
test results showed that when inlet Reynolds number and test time remained constant, the deposi-
tion rate and the total coking amount of the fuel increased with the increase of ambient tempera-
ture, regardless of whether the fuel was in a static or flowing state; when the fuel was in a flow-
ing state, as inlet Reynolds number increased, the deposition rate increased first and then de-
creased with constant wall temperature and test time. After abrasive flow treatment, the deposi-
tion rate of the fuel in the test tube was greater than that of the fuel under baseline working condi-
tion, and the total coking amount of the fuel was 1. 17 times the total coking amount of the fuel

under baseline working condition. The abrasive flow treatment on the inner surface of the test
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tube was not conducive to the inhibition of coking deposition.

Key words: additive manufacturing; RP-3 aviation kerosene; coking characteristics;

ambient temperature; inlet Reynolds number; abrasive flow treatment
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Fig.1 Schematic diagram of the experimental system

T T T T T

wl) wl w2 w3 w4

T T Z T T

w6 w7 w8 w9 wl0

P2 A5 REIR 2 I A o3 A1 7 T 1A

Fig.2 Schematic diagram of the distribution of wall temperature measuring points
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Fig.5 Shape of the flow channel extracted after the

industrial CT scan and reconstruction of

one experimental tube
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Table 3 Working conditions for thermal oxidation

coking experiments of RP-3 aviation kerosene
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