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Abstract:

The viscous flow in the C-H-O-N system liquid rocket engine nozzle was simulated using loosely coupled pointed

implicit MacCormack scheme. The reacting model and norr reacting model were used in the simulation, and a 12-species, 14-steps fi-

nite- rate chemical reaction model was adopted in the C-H-O-N reacting model. The distributions of flow parameters in the nozzle were

presented. Analysis of the results shows that the numerical simulation results are in accordance with the theoretical distributions of flow

parameters in the nozzle. The numerical results provide reference for design and experiment of the rocket engine.
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Table 1 Calculation input parameters

Oxidizer Naly
Fuel UDMH
Oxidizer density/ ( kg/ m’) 1458. 0
Fuel density/ ( kg/m®) 796. 0
Chamber pressure/ MPa 6. 9776
Chamber temperature/ K 3354
Environment pressure/ MPa 0.0
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Fig.2 Mach contours
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Fig.4 Mach contours
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Fig. 5 Mass fraction distribution of CO
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Fig.6 Mass fraction distribution of CO,
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Fig.7 Mass fraction distribution of OH
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Fig.8 Mass fraction distribution of H,O
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