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Characteristics of Thermal Diffusion in a Thermal Plume from a Point
Source in Large-Scale Shear Turbulence Fields
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* Dept. of Mech. Eng., Toyohashi University of Technology

ABSTRACT
Thermal diffusion from a point source was experimentally investigated in actively agitated
homogeneous and uniform-shear flows with velocity gradients of 0 U/0 y=0, 2.6, 6.3 s and
turbulent Reynolds numbers of R,=36~490. Simultaneous measurement was conducted on

temperature and velocity fluctuations. Short-time diffusion was realized in the excited
turbulence fields of R,=310~410. Then, the centroid of the plume meandered around the
center-line irrespective of the velocity gradient. The lateral integral scale, Ly, strongly affected
the streamwise growth of the time-averaged plume width. The streamwise decay rate of
intermittency factor at the point of the peak temperature, I,p, increased with R, .

Key Words: Thermal Diffusion, Plume, Meandering Motion, Shear Flow,
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Case B oUl oy u/U | v/U Lux va R
1] [sl| [%] | [%] | [mm] | fom] | [-]
Casel 0.0 |0.98]10.92| 23 11 36
Case2| O 2.8 |1.45(1.26 | 26 11 50
Case3 6.1 | 3.47|2.87| 28 13 90

Case4| £20| 0.0 | 89 | 5.7 | 584 | 47 | 310
Caseb| ~ | 2.8 |11.7| 7.0 | 957 | 62 | 430
Case6| 180 | 6.1 | 15.5| 9.8 | 950 | 78 | 490
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