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The Compressible flow structure behind the exit of a
two-dimensional supersonic micro-nozzle

Soon Duk Kwon* - Sungcho Kim** - Jeong Soo Kim** - Jongwook Choi**

ABSTRACT

This paper presents the computational results for the two-dimensional compressible non-reacted
flow in a converging-diverging micro thrust nozzle of which the ratio of exit to throat width
(0.541 in) is 1.8. The RNG model is applied to calculate the turbulence by loading the standard
coefficients. The results agreed very well with the experiments in the view of the shock structure
and the pressure distribution at the various pressure ratios between the stagnation and the
environmental states. The plume structures are also discussed on the view of the shock-cell

structure.
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Fig. 1 Static pressure distribution on the wall
(line : computation, symbol : experiment)
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Fig. 2 Relationship between the static pressure
distribution and the geometric gradient of
the wall geometry (NPR=8.945)
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Fig. 3 Mach number distributions of flows with various
pressure ratios along the nozzle centerline
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Fig. 4 Mach number distributions along the nozzle
centerline when supersonic flow with weak cell
structure is developed behind the crossed
oblique shock waves
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Fig. 5 Mach number contours at NPR = 3816
(The four locations, s, t, U and v in Fig. 4)
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Fig. 6

Two-dimensional Mach number distributions
with various pressure ratios(NPR of @), @)
@, @, @ is 1.255, 2008, 3413, 5018, 8.945,
respectively)
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