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A Computational Study of the Mach Disk
in Under-Expanded Moist Air Jet
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Key Words: Barrel Shock Wave(B} 2 %72 3}), Compressible Flow($F54 &), Mach Disk(7}3}

t] 2 =1), Jet Boundary(#|E 7d7l), Nonequilibrium Condensation(}]

Nozzle(&% %)

o

0 ‘5*—7), Sonic

o o

Abstract

A computational study is performed to clarify the characteristics of supersonic moist air jet issuing
from a simple sonic nozzle. The effects of the initial supersaturation on the Mach disk diameter and

location, the barrel

shock wave and jet boundary

structures are investigated in details. The

axisymmetric, compressible, Navier-Stokes equations, coupled with droplet growth equation, are solved
using a third-order MUSCL type TVD finite-difference scheme. It is found that the Mach disk

diameter increases with an increase in relative humidity of moist air,
significantly dependent on the relative humidity. As the relative humidity increases,

while its location is not
the barrel shock

wave and jet boundary are more expanded due to the local static pressure rise of nonequilibrium

condensation.
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(b) Detailed grid system of nozzle and flow field
Fig. 1 Computational grid(unit:mm)
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(¢) S¢=0.7

Fig. 3 Density contour(po/pr=0.2, A p+/ p¢=0.02)
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Fig. 4 Static pressure, density and condensate mass

fraction along jet centerline(po/py=6.2)
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