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The Structure of an Over-Expanded Axisymmetric Jet in Moist Air
Yumiko OTOBE, Hideo KASHIMURA and Toshiaki SETOGUCHI

Abstract

Supersonic jet has applications for many industrial fields, therefore many works have been made about it and it has
been characterized on the ratio of the nozzle exit to the ambient pressure that influence jet structure. In the generating

station or in the processing industry, the working gas is almost steam or moist air. In the case of the steam or moist air,

it seems that the sharp expansion of flow at nozzle exit effects on jet structure by the condensation. In the present study, a

computational fluid dynamics work was performed to investigate the influence of moist air in over-expanded jet with condensation. The
axisymmetric conservational equation is solved by TVD(Total Variation Diminishing) scheme. As the conclusion, the effect of
humidity at the reservoir on the structure supersonic jet is shown, and the differences between condensation and

non-condensation are clarified.
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(a)Mach number contour (b)Density contour

Fig.3 Structure of flow for Nozzle A( g=4)

(a)Mach number contour (b)Density contour

Fig. 4 Structure of flow for Nozzle A(&=5)

(b) Details of the nozzle

Fig.1 Grid and nozzle geometry

Table 1 Configurations of the nozzles
Nozzle type | # L, D, D, A A
Nozzle A 2.2 25.4 mm| 8.98 mm| 12.7 mm | 2
Nozzle B | 3.0 | 12.7 mn| 6.35 mm| 12.7 nm | 4

Oblique
shock wave

b

(a) Mach number contour (b)Density contour

/ Fig.5 Structure of flow for Nozzle B( #=15)
Slip surface

Mach stem

Jet boundary Jet boundary

(a)Mach reflection (b)Regular reflection

Fig.2 Jet structure of over—expanded axisymmetric jet
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Fig.8 Relation between intersection position x, and

pressure ratio ¢
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Fig.9 Relation between diameter of Mach stem Z, and

pressure ratio ¢
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