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Abstract

A numerical analysis is performed on the turbulent flow in the plain seal with injection. The
parameters used in this study are as follows . Reynolds number, rotation speed, injection speed,

clearance ratio, injection angle, and axial injection location. Flow pattern and leakage perfor-

mance due to the variation of parameters are investigated. SIMPLER algorithm is used to solve

the Navier-Stokes equation governing steady, incompressible turbulent flow and standard 4-¢

turbulent model is used to consider the turbulence effects. The leakage performance is significant-

ly enhanced with injection. The increases of the injection flow rate and be rotation speed of the

shaft cause the leakage performance to the increased. With the increase of the Reynolds number

the leakage performance is diminished. At the injection angle of 907, the leakage coefficient has

a minimum value. The pressure drop has a maximum value at axial center location but the

injection location has little effect on the pressure drop. Clearance ratio has a significant effect on

the pressure drop.
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Teble 3 Basic dimensions for the seal with injec-

tion
parameters dimensions

inner diameter (7;) 22.5mm
outer diameter (7,) 27.5mm
axial length (L) 45mm
clearance(c) 5mm
injection location (b) 9.5mm
injection width (d) 1mm
injection angle (@) 90°
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