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Experimental and Numerical Study of Unstable Flow and Heat Transfer in
Horizontal CVD Growth of Single Crystal (II)
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Abstract

A combined numerical and
experimental study was carried out in this
project to investigate the effects of

opposing buoyancy and the bottom plate
mclination on the temporal and spatial vortex
structures i a bottom heated flat duct
inclined slightly from the horizontal. The
results obtained from this study clearly reveal
that the mixed, transverse and longitudinal
vortex rolls are substantially destablized and
destroyed by the opposing buoyancy. The
resulting vortex flow 1s rather urregular . But
the tapering of the flat duct by the bottom
plate inclination stablizes the flow.
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Summary of some major flow characteristics for Ra=5000 and Re=10 in aiding

and opposing mixed convection.

o Flow Condition | Frequency of Velocity of | Wavelength of *
Transverse Wave|Transverse Wave|Transverse Wave
0° periodic fi=0.512 1.27 29
5° periodic f,=0.467 1.16 2.7
7.5° periodic £1=0.24 0.95 2.6
10° periodic f,=0.217 - -
12.5° 0<z<2.57 0<z<2.57
quasi-periodic fi=0.111
2.57<z<15 £1=0.033 - -
chaotic
15° chaotic - -
20° chaotic - -
-2.5° periodic £,0.52 1.86 3.0
-5° periodic £i=0.55 1.30 29
-7.5° 0<z<2.57 0<z<2.57
periodic £1=0.55
2.57<z<15 2.57<z<15 - -
quasi-periodic £i=0.55
£5=0.027
-12.5° 0<z<2.57 0z2.57
periodic f1=0.573
2.57<z<15 2.57<z<15 - -
quasi-periodic £i=0.573
£,=0.088
-15° chaotic - < -
-20° chaotic - - -

* average wavelength of regular transverse rolls at x=
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Comparison the results for Re=51 and Gr=7.4x10" at selected cross

sections for (a) the instantaneous flow photos and (b) the time-averaged
spanwise temperature distributions for tapering duct.



