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Abstract: This paper is about numeric imitation of annular-flow nozzles of rocket motors.
Navier-Stokes equations are solved by numerical methods. The numerical scheme is MacCormack time
forward-push scheme. Zero-equation which has more relibility is selected to apply to turbulent model.
Because of complex boundary condition of flowfields region-dividing is used in the calculation.
Through contrasting a lot of calculation examples, geometric parameters of annular-flow nozzles with
higher efficiency are found. The final results of flowfield calculation is steady. The graph of equal
Mach numbers, the isobar graph, and the graph of pressure distribution along nozzle wall and the
centric line of nozzle are drawed with computer. The drawing of computing grid and the vectorial
drawing of velocity of annular-flow nozzle are obtained.
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Table 1 The calculated results of thrust

Thrust Example 1 Example 2 Example 3 Example 4

F/kN 662. 351 652. 819 648. 937 602. 373
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Fig. 1 The shape of the centre bodies

1.2} s
t 4&3?55@53:
2 — it
A
/:-q -1 I_.----"
0-8 ~ -1 ‘tjj'-r"“ H
a R THH
> | :n'::-""_[--
0.6} sessigannatt
:-‘: :.-r-"
sencnunint
0.4F 11T
0.2
0.0
Fig. 2 Pressure distribution for example 1 . Fig. 3 Network for example 6

Fig. 4 Velocity vector for example 6 Fig. 5 Constant Mach number line for example 6
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Table 2 The calculated results of thrust

Thrust Example 1 Example 5 Example 6 Example 7

F/kN 662. 351 633. 067 641. 634 649. 564
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