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Experimental Investigation on the Flow and Heat Transfer Characteristics

of Endothermic Hydrocarbon Fuel During Coking in Circular Tubes
with Twisted-Tape Inserts

CHENG Xiang, FENG Song, CHEN Qiang, BI Qincheng

(State Key Laboratory of Multiphase Flow in Power Engineering, Xi’an Jiaotong University, Xi’an 710049, China)

Abstract: The mechanism of flow and heat transfer during coking in the thermal protection
structure and heat transfer parts of new aircraft is explored. A 6 mm X 1 mm 304 alloy steel
tube with twisted-tape inserts is selected to perform experiments (twist ratio y=6.31, 12.63).
Experiments are conducted at the mass flow rate of 1.2 g/s, the outlet pressure of 3 MPa, and
the outlet temperature of 620 °C. Results and a comparison with ordinary tubes show that the
maximum value of the pressure drop in the experimental section due to coking blockage reduces
by more than 85% , the amount of coke in the tube reduces by more than 93%, the variation
amplitude of the outer wall temperature of the experimental tube is reduced, and Nu in the same
position is significantly enhanced. These results reveal that the spiral bond can rotate the fluid in
the tube and cause secondary flow. While enhancing the heat transfer, it can wash the coke
deposits attached to the inner wall of the tube, reduce the amount of coking and further enhance
heat transfer.
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