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Numerical Analysis of Turbulent Jet from Two-Dimensional Sonic Nozzle

(1 Report, Structure of Jet )

Hideo KASHIMURA, Yoshiaki MIYAZATO and Kazuyasu MATSUO

Abstract

The numerical analysis of turbulent jet from two-dimensional sonic nozzle using the compressible & - ¢ turbulence model and TVD scheme was
carried out. The pressure ratio of sonic jet is settled from 1.893 to 6 in the this study. The pressure distribution in the axial direction was determined and

the flow fields are visualized by computer schlieren technique. The flow model of two-dimensional sonic jet is proposed from these results. The

relationship between the length of shock cell structure and pressure ratio is investigated and the results are shown by the simple equation.
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Table1 Numerical conditions

Nozzle

3.

Geometry
Nozzle Mach number M,
Nozzle hight A

Two dimensional nozzle
1
1 mm

Reservoir

conditions

Gas
Pressure ratio ¢ (=p,/py)
Temperature 7,

Air
1.893~6.0
291.7 K

Ambient ¢

onditions

Gas
Pressure py
Temperature 7}

Air
101.3 kPa
291.7 K

1

o/oy, dCo/p)/dl/h)
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(a) Density distribution (x-y plane)

(LB

(b) Computer schlieren (d p /dx; x-y plane)

(c) Computer schlieren (d p /dy; x-y plane)

(d) Computer schlieren ((d p /dx),=0; x°z plane)
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(e) Density distribution on jet axis
Fig.2 Numerical result ( ¢ =2.2)
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(a) Density distribution (x-y plane)

(¢) Computer schlieren (d o /dy; x-y plane)

(d) Computer schlieren ((d p /dx),=0; x-z plane)
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(e) Density distribution on jet axis
Fig.3 Numerical result (¢ =4)
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Fig.6 Pressure distribution on jet axis normalized by Do
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Fig.7 Computer schlieren photograph showing
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Fig.8 Vorticity distribution ( ¢ =1.893)
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Fig.9 Schematic explanation of two—dimensional sonic jet
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