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Experimental Study of the Axial Slit Wall and Radial Temperature
Gradient Effect on Taylor-Couette Flow

Sang-Hyuk Lee and Hyoung-Bum Kim

Abstract. The effect of the radial temperature gradient and the presence of slits in the wall of outer of
two cylinders involved in creating a Taylor-Couette flow was investigated by measuring the velocity field
inside the gap. The slits were azimuthally located along the inner wall of the outer cylinder and the num-
ber of slits used in this study was 18. The radius ratio and aspect ratio of the models were 0.825 and
48, respectively. The heating film wrapped around the inner cylinder was used for generating the constant
heat flux and we ensured the constant temperature condition at the outer space of the outer cylinder. The
velocity fields were measured by using the PIV(particle image velocimetry) method. The refractive index
matching method was applied to remove image distortion. The results were compared with plain wall con-
figuration of Taylor-Couette flow. From the results, the presence of slits in the wall of outer cylinder and

temperature gradient increased the flow instability.
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Fig. 1. Geometries of experimental models
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Fig. 2. Schematic diagram of experimental setup
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Fig. 5. Instantaneous velocity fields of turbulent Taylor
vortex flow with the isothermal condition
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Fig. 6. Instantaneous velocity fields of helical vortex
flow with the radial temperature gradient
(Re=117)
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Fig. 7. Instantaneous velocity fields of helical wavy

vortex flow with the radial temperature gradient
(Re=344)
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