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Numerical Study of Influence of Cold Mass Fraction on
Flow Field inside Vortex Tube
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2. Shanghai Key Laboratory of Multiphase Flow and Heat Transfer in Power Engineering, University of
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Abstract; Aiming at the influence of different cold mass fraction on the internal flow of the vortex tube, a three-
dimensional model of the vortex tube was established. The Standard k-& model was used to conduct a steady-state
numerical simulation of the internal flow field under the inlet pressure of 0.38 MPa to obtain the tendency of velocity,
pressure and temperature at different cold mass fraction. The results show that the energy separations are mainly
concentrated in the front part of the hot tube, which is close to the vortex chamber. The radial outer swirl has a higher
static pressure and velocity on the same cross section. The static pressure and temperature values of high cold mass
fraction are higher than those of low cold mass fraction. In addition, the reverse flow boundary surface extends further at
high cold mass fraction, and the stagnation point is closer to the end of the hot tube, so the energy exchange area of the
inner and outer swirls is increased, which is conducive to the improvement of outer flow temperature but weakens the
overall cooling effect of the vortex tube.
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Figure 1  Vortex tube model
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Figure 2 Grid independence verification
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Figure 3 Static pressure at different
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Figure 5 Axial velocity of different sections
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Figure 8 Radial velocity of different sections
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