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Abstract:
A facility was designed and constructed which is to be used for turbulent natural convection boundary
layer studies in air adjacent to a heated vertical thin wire. The apparatus was shown experimentally, by
the use of anemometer bridge voltage output fluctuations, to be of a suitable size to achieve fully
developed turbulent flow. From these fluctuations transition to turbulence has occurred by Rax. =
1.2x10^10 and by Rax = 7.8x10^11 the flow has become fully turbulent. Measurements of the mean
velocity and temperature profiles were made and the qualitative results obtained compare very
favorably with experimental data of other research efforts. As the distance along the wire is increased
the mean velocity profiles indicate a decrease in maximum velocity and a widening of the velocity
boundary layer. The temperature profiles tend to retain the same basic shape over the entire length of
the wire. A slight increase in the thermal boundary layer thickness was observed as measurements were
made further up the heated vertical wire. 
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