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Table 1 Numerical simulation parameters of compressible turbulent
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Figure 1 Profiles of mean sreamwise velocity with Van Driest
transformed.
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Figure 2 Profiles of RMS velocity fluctuations.
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Table 3 Physical parameters
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A 297.58 1.52 29.14 0.557 9.71
B 295.14 1.58 28.96 0.554 9.65
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Figure 4 Profiles of mean density (a), pressure (b) and temperature (c).
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Figure 5 Profiles of mean heat ratio with vibration.
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Figure 6 Profiles of RMS velocity fluctuations. (a) In total-normal coordinates; (b) in wall-normal coordinates.
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Figure 8 Profiles of Reynolds shear stresses. (a) In total-normal coordinates; (b) in wall-normal coordinates.
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Figure 21 Profiles of turbulent production, transport and
dissipation.
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Figure 22 Decomposition of turbulent dissipation.
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Direct numerical simulation of hypersonic turbulent channel flow
in thermally perfect gas

CHEN XiaoPing, LI XinLiang"~ & FAN Jing

Key Laboratory of High Temperature Gas Dynamics, Institute of Mechanics, Chinese Academy of Sciences, Beijing 100190, China

In this paper, the effects of real gas, special heat is a function of temperature because of vibrational energy, on the
statistics in hypersonic channel flow are investigated using direct numerical simulation(DNS), and comparing with
the perfect gas. To compare the perfect gas, vibrational energy can reduce the mean temperature, but has little effect
on the mean density, velocity and pressure. Owe to vibrational energy excited, the turbulent flow is tending towards
smooth in consequence of the diatomic molecule moved so quickly, for exmaple, the value of RMS and Renolds
shear stress are minishing. Meanwhile, the process of vibrational energy excited (endothermic reactions) damps
turbulence. However, it has a small effection on two-point correlations, skewness and flatness.

hypersonic flow, vibrational energy, compressible turbulent channel flows, direct numerical simulation
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