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Abstract

Supersonic jet flow has been applied to many various industrial applications of manufacturing fields. Such a supersonic jet is generally
classified by three flow patterns, depending on the flow state at nozzle exit, that is, under-, correctly- and over-expanded flows. Of
these three flows, the correctly-expanded supersonic jet is most frequently used since it provides a maximum performance of a flow
device. However detailed information on what conditions are the jet correctly expanded at the exit of nozzle is not well known. In the
current study, computations are applied to the axisymmetric, compressible, Navier-Stokes equations. The design Mach number used
are 2.0, 2.2 and 2.6. The computational results obtained are compared with the previous experimental ones. A theoretical analysis is
conducted to predict the major features of the correctly-expanded jet. The results show that the jet core length is increased as Mach

number is increased.
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Fig. 1 Schematic of supersonic micro nozzles
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Fig. 2 Computational flow field and boundary conditions

Me De(mm) | D¥(mm) | L(mm)
20 | 12 0.924 18
22 12 0.847 18
2.6 1.2 0.705 18

Table. 1 Specifications of supersonic micro nozzles
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Fig.9 Radial impact pressure distributions (M, =2.2)
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