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Fig. 6 Radial temperature pro�les in the nonequilibrium region, d is the distance behind the shock

(a) Shock deceleration along the tube (b) Behavior near the test-section

Fig. 7 Shock deceleration in EAST vs. US3D predictions

achieve a fair equilibrium in the near-wall region as well.
The shock deceleration pro�les predicted by the full-tube US3D simulations are compared against the measured

values in EAST shot no. T50-11 (10.01 km/s, 0.2 Torr). Fig. 7 shows the instantaneous shock velocity as the shock
front is detected at various locations along the tube length. The shock speed in test is signi�cantly higher than the
predicted values until 6+ m of shock travel. The nonequilibrium e�ects caused by the shock deceleration cannot be fully
represented.

B. Radiative Predictions
The radiation calculations are performed using the symmetry line data from the cylinder and the full-tube simulations

described in the previous section. These �ow �eld inputs are used in the Shock Tube (ST) mode in NEQAIR, in which
the �ow parameters at the tube centerline are assumed to be constant across the tube diameter. However, it is clear from
the Fig. 6 that the centerline values can be signi�cantly di�erent from the near-wall values. Therefore, an additional
NEQAIR simulation is performed in Line-Of-Sight (LOS) mode, using radial data information at various axial stations
behind the shock.

The test-section in EAST shock tube is about 12 cm long in the axial direction. The integrated radiance in six
di�erent wavelength regimes from 130 - 1450 nm is plotted as a function of parameterd, which is the distance behind the
shock (see Fig. 8). As expected, the full-tube radiance values are consistently higher than the cylinder based calculations,
which is a result of the tube �ow gas state converging to a non-CEA level higher than the CEA predicted equilibrium.
Additionally, the full-tube based radiance from the LOS versus ST mode have signi�cantly di�erent features. The VUV
radiance is lower in the ST mode than that in the LOS mode, indicating that the cold boundary layer is supporting the
production of the species emitting in this spectral regime. Moreover, the peak radiance in 130 - 178 nm wavelength
range, is about 2.5 times higher in LOS mode than that in ST mode. Such e�ects if not accounted for, can introduce large
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