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ABSTRACT

When a plume flow exhausted from a lunar lander descent engine impinges on the

lunar surface, regolith particles on the lunar surface will be dispersed due to a

plume-surface interaction. If the dispersed particles

collide with the lunar lander, some

adverse effects such as a performance degradation can be caused. Thus, this study tried to

predict the plume flow behaviors using the CFD methods. A nozzle inside region was

analyzed by a continuum flow model based on the Navier-Stokes equations while the

plume behaviors of the outside nozzle was performed by comparing and analyzing the

individual results using the continuum flow model and the DSMC method. As a result, it

was possible to establish an optimum procedure of the plume analysis for the lunar lander

descent engine in the vacuum condition. In the future, it is expected to utilize the present

results for the development of the Korean lunar lander.
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Table 1. Condition of Nozzle Internal Flow

Fuel Aerozine 50
Oxidizer N2O4
mixture ratio 1.6
Chamber Pressure 7.13 bar
Tgn:‘s;“rszrre 3054.42 K
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Fig. 7. Computational Grid with Boundary
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Table 2. Condition of DSMC Method
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