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Numerical simulation of two-dimensional convergent-divergent

nozzle with pneumatic throat control
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Abstract: The two-dimensional convergent-divergent nozzlé with a circle-to-square con-
vergent part was designed) The\ project-of the throat area control with pneumatic injection
was numerical simulated. The influences-of nozzle exit width-to-height ratio, pressure drop
ratio and injection\ angle\ on ‘the throat area and nozzle performance were analyzed. The
results show that the static pressure near the wide side in the rectangular nozzle throat sec-
tion is lower than-that néar the narrow side. The static pressure near the wide side decreases
and that near the-narrow side increases with the increase of exit width-to-height ratio. At the
same pressure drop ratio, the range of throat area control (RTAC) and the efficiency of
throat area control (ETAC) increase while the nozzle coefficient of total pressure recovery
decreases with the increase of exit width-to-height ratio. At a fixed exit width-to-height rati-
0, RTAC and ETAC decrease firstly and then keep at the same level while the nozzle coeffi-
cient of total pressure recovery increases with the increase of pressure drop ratio. ETAC

increases with the increase of injection angle.
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Fig. 1 Circle-to-square nozzle and hyper-elliptic curve
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Fig. 2 Three-dimensional model of nozzle
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Fig. 4 Comparison of wall pressure
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Table 1 Comparison of injection gap parameters
at different R, (R,, =4.2)

R, ADEE/Pa HHOEE/Pa W OB/ (m/s)

1 425565 322948. 38 192.70

2 425565 321787. 34 201. 57

4 425565 309660. 78 217.29
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