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ABSTRACT
The Nonte Carlo direct simulation of the hypersonic rarefied nitrogen flow over a circular
cylinder is implemented using the recently proposed elastic and rotationally and vibrationally

inelastic cross sections,

The effects of the vibrational excitation, molecular number per

collision cell, and truncation of the number of vibrational level step are briefly discussed.
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FIG. 4. Rotational temperature contour

(increment 2) without vibrationally

inelastic collisions.

FIG. 1. Adaptive Collision Cell,
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FIG.5. Number density contour (increment 0. 1) FIG. 8. Vibrational temperature contour
with vibrationally inelastic collisions. (increment 0.2) for AN=2 (- - -) and 100
' (—).

FIG. 6. Translational temperature contour FIG.9. Vibrational temperature contour
(increment 5) with vibrationally inelastic (increment 0.2) for AN=10 (- - -) and 100
collisions, (—).
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FIG. 7. Rotational temperature contour FIG. 10. Vibrational temperature contour
(increment 2) with vibrationally inelastic (increment 0.2) for Av=l (- - -) and
collisions. no truncation (—).
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FIG. 11. Vibrational temperature contour
(increment 0.2) for Av=5 (- - -) and
no truncation (—).
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