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AWater Tank Study of Turbulence Properties of the

Convective Boundary Layer
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Abstract: In this paper, some characteristics of the rising thermal in the convective boundary
layer turbulence are simulated in a laboratory convective water tank with the
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dimension of 18cmx>18cmx>15cm. First, we made the cold water stay underneath
the hot water in the water tank for inversion stratification, then the bottom was
heated and the convection was generated. The evolution of the convective
boundary layer is simulated. The temperature data at different height were
measured by platinum resistance thermometer, the horizontal scales and rising
velocities of the rising thermal at the top of the convective boundary layer were
observed with optical imaging method. The relationship between thermal
horizontal scales and boundary layer height as well as the relationship between
thermal rising velocities and the scale of convective velocity were analyzed. The
results show that thermal horizontal scales increase with boundary layer height and
thermal rising velocities increase with the scale of convective velocity.

Key words: water tank; experimental simulation; convective boundary layer; turbulence; thermal

15



