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Fig.1 Experimental air slot nozzle jet system
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EXPERIMENTAL STUDY ON TURBULENCE CHARACTERISTICS OF A
SLOT JET IMPINGEMENT ON SEMI-CIRCULAR SURFACES Y

Liu Minghou*?  T. L. Chan'
*(Department of Thermal Science and Energy Engineering, USTC, Hefei, 230027, China)
t(Department of Mechanical Engineering, The Hong Kong Polytechnic University, Hong Kong)

Abstract Detailed mean flow and turbulence measurements of a turbulent air slot jet impinging semi-circular
convex surface were experimentally investigated. The effect of Reynolds number (6 000~2 000), impingement
distance Y/W (5~13), slot jet width W (9.38 mm) and impingement wall surface curvature (semi-cylinder
diameter D = 150 mm) on impingement wall jet flow and its turbulent structure are presented. The results
of X-wire data show that, compared with transverse Reynolds normal stress, -1)—2/ UZ,, the streamwise Reynolds
normal stress, u2/U?2, is strongly affected by the examined dimensionless parameters of D/W, Y/W and S/W
in the near wall region. It is also evidenced that the Reynolds shear stress, —uww/U2 is much more sensitive
to surface curvature, D/W. The streamwise and transverse turbulence intensity on the semi-cylinder surface
increases with Y/W within range that we checked. To study curvature effects on turbulence characteristics,
the experimental data of jet impingement on plate wall and semi-cylinder were compared with each other. The
results show that effect of wall curvature on turbulence is distinct, and enhances with increase of S/W, Reynolds

number based on jet exit width.

Key words slot jet impingement, curvature effects, turbulence characteristics, wall jet, semi-cylinder surface
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