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Performance Analysis of the Supersonic Nozzle Employed
in a Small Liquid-rocket Engine for Ground Firing Test

Ho Dong Kam* - Jeong Soo Kim*' - Dae Seok Bae** - Jae-won Lee***

ABSTRACT

A computational analysis of nozzle flow characteristics and plume structure using
Reynolds-averaged Navier-Stokes equations with k-w SST turbulence model was conducted to
examine performance of the supersonic nozzle employed in a small liquid-rocket engine for
ground firing test. Computed results and experimental outcome of 2-D converging-diverging
nozzle flow were compared for verifying the computational capability as well as the turbulence
model validity. Numerical computations of 2-D axisymmetric nozzle flow was carried out with
the selected model. As a result, flow separation with backflow appeared around the nozzle exit.
This investigation was reported as a background data for the optimal nozzle design of small
liquid-propellant rocket engine for ground test.
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Fig. 5 Plume Structures of 2-D Axisymmetric Nozzle
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