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1. The rationality verification of using one-dimensional homogeneous flow tube reactor.
At present, one-dimensional homogeneous flow reactor is used for the simulation of electric heating tube. The reactor model is a continuous ideal extrusion flow model. After the components enter the reactor from one end of the reactor at a stable flow rate, the micro elements of each component move in parallel along the flow direction without axial mixing and diffusion. The characteristics of the reactor are as follows: (1) the flow rate, concentration, temperature and residence time of the components are completely consistent at any point on the cross section perpendicular to the flow direction; (2) the concentration, temperature and other parameters of the materials change gradually along the flow direction; (3) the parameters of the components do not change with time at each cross section. Therefore, the radial heat and mass transfer processes are not considered in this reactor model, but two conditions need to be met: (1) the reactor has a large length diameter ratio; (2) the fluid velocity is high, showing fully developed turbulence, and the radial velocity difference can be ignored.
The simulated reactor in this work is a straight tube with a diameter of 1 mm and a length of 1000 mm, which has a high length diameter ratio. The change of Reynolds number of n-decane with temperature is shown in Figure 1. According to the experimental results, the temperature of n-decane cracking is above 700 K, and the Reynolds number is greater than 20000 at this time, which is a fully developed turbulence, meeting the conditions [1]. Thus, one-dimensional homogeneous flow reactor can be used to simulate the supercritical cracking of n-decane.
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Figure 1. Reynolds number of n-decane flow with fuel temperature at a flow rate of 1g/s.
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