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Numerical investigation on internal and external flows for
axisymmetric convergent divergent nozzles on over- expansion state

HUANG Hong yan, WANG Qiang
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Beijing~U niversity of-A eronautics-and Astronautics;Beijing 100083, China)

Abstract: \When'\a axisymmetric convergent-divergent nozzle work at an over expansion

state, the strong shock wave and-layer separation appear in the interior of the nozzle and the

flow characteristic is very complex. T he computed results were compared unfavorably with

experimental data,when/adopting RNG A€ turbulent model with standard wall functions. A

wall treatment that-combines a two-layer model with enhanced wall functions was employed

in the numerical simulation and it was in good agreement with the experimental data. It is

suggested that this enhanced wall treatment is more effective to deal with the problem of se-

vere pressure gradients leading to boundary layer separations.
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(Ma= 0.9, NPR= 2 03)

Fig.9 Pressure contours of nozzlé s internal and
external flow field( Ma= 0 9, NPR= 2 03)
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Ci= mp/mi (7)
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Table 1 Computation data of C4q and T\,
Ma NPR Cy n
1 51 0 9544 0 9065
06 2 01 09549 0-9318
2 50 0 9556 0 9565
1 50 0 9553 0 9345
038 2,01 0 9548 0 916
2 51 0 9660 09730
153 0 9547 0 9483
09 203 0 9568 0 9576
2 55 0 9561 0 9758
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