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Numerical Investigation of the Flow and Heat Transfer of

n-Decane in Helical-Coiled Tubes at Supercritical Pressure

HE Kuo, BAO Zewei, LEI Zhiliang, HUANG Qin, LI Xiangyuan

(College of Chemical Engineering, Sichuan University, Chengdu 610065, China)

Abstract: It is an effective method to improve the cooling performance of aero-engine by using high
thermal capacity aviation fuel to cool the cooling air. Numerical simulation of the helical-coiled tubes
with different helical pitch was carried out to analyze the distributions of both velocity and temperature
fields. The results show that the secondary flow caused by the centrifugal force of the helical-coil tubes
is the main reason for the difference in the distribution of both velocity and temperature. The maxi-
mum velocity is found at the outer side while the high temperature zone is found at the inner side. Mo-
reover, the area of the high temperature zone expands gradually with the increase of the helix angel.
The simulation results of Nusselt number and pressure drop accord well with those of the empirical

formulas presented by Petukhov et al, which shows that these formulas are also applicable to the cal-
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culation of the flow and heat transfer of n-decane in the helical-coiled tube. The helical pitch has little
influence on the flow performance and heat transfer in helical-coiled tubes, and it should be considered
as a secondary factor in optimal design of helical-coiled tubes heat exchanger.
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