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Abstract

The flow structure and heat transfer characteristics of a turbulent buoyant jet were investigated experimentally. The instantaneous
temperature and velocity fields in the near field were measured using a two-frame PIV and PLIF techniques. A thin light sheet
illuminated a two-dimensional cross section of the buoyant jet in which Rhodamine B was added as a fluorescent dye. The intensity
variations of LIF signal from Rhodamine B molecules scattered by the laser light were captured by a CCD camera after passing an
optical filter. By ensemble averaging the instantancous temperature and velocity fields, the mean temperature and velocity fields as
well as the spatial distributions of turbulent statistics were obtained. The results show the flow structure and convective heat transfer of

the developing shear layer in the near field.
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Fig. 1 Schematic diagram of experimental apparatus

for LIF and PIV simultaneous measurements
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Fig. 2 LIF image intensity versus real temperature
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Fig. 3 Variation of streamwise mean velocity fields
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Fig. 4 Variation of the streamwise and spanwise turbulent
intensity profiles, Re=4x10°
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Fig. 5 Mean temperature field, AT=20.2°C
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Fig. 6 Mean temperature and temperature fluctuation
profiles along the jet axis (1/D=0)
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Fig. 7 Variation of streamwise turbulent heat flux
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