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Mass transfer study of double diffusive natural convection in a two-dimen-
sional enclosure during the physical vapor transport of mercurous bromide
(Hg,Br,): Part II. Mass transfer
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Abstract The average Nusselt numbers in the source and crystal region for the variation of thermal Grashof number (Gr,)
in the range of 2.31 x 10" < Gr,<4.68 x 10* are obtained through numerical simulations. It is shown the average Nusselt
number in the crystal region is more than twice as large as the average Nusselt number in the source region. The average
Nusselt number in the source region shows an increasing tendency with increasing the thermal Grashof number, Gr,, while
the average Nusselt number in the crystal region shows a decreasing tendency w1th increasing thermal Grashof number, Gr,.
For the variation of the solutal Grashof number (Gr,) in the range of 3.28 x 10° < Gr,<4.43 x 10°, the average Sherwood
number in the source region and crystal region tends to decrease as the solutal Grashof number, Gr increases. The average
Sherwood number in the crystal region is about four times greater than the average Sherwood number in the source region.
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Fig. 1. System schematic descriptions and coordinates for two-

dimensional numerical simulations of a PVT crystal growth

enclosure of major component Hg,Br, (A) and impurity argon
B).
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Table 1
Process parameters for the physical vapor transport of mercurous bromide (Hg,Br,), based on Ar= 1, AT =30 K, T, =290°C
c grlzglnoafl Z?Lgt}il) £ Prandtl Lewis Peclet Concentration E?:sl;ire of
ase number, Number, Number, Number,
numb4er numbser Pr Le Pe C Component B,
(x 10", Gr, (% 10°), Gr, v Py, (Torr)
A 2.31 3.28 0.89 0.54 1.1 1.4 100
B 2.73 3.44 0.82 0.84 0.9 1.67 200
C 3.28 3.73 0.79 1.1 0.76 1.86 300
D 3.94 4.07 0.77 1.31 0.67 2.03 400
E 4.68 4.43 0.75 1.49 0.60 22 500
Table 2
The average Nusselt and Sherwood numbers corresponding to Table 1
Average Average Average Average Average Average
Mass flux Nusselt Sherwood Mass flux Nusselt Sherwood
Case (x 107 number number (x 107 number number [ Ul
. . . . . . (cm/sec)
(source reglon), (source region),  (source region),  (crystal reéglon), (crystal region),  (crystal region),
pV (g/cm’sec) Nu, Sh; pV (g/cm’sec) Nu, Sh,
A 10.9 1.8 21.6 10.3 11.1 43 17.75
B 6.92 2.61 16.5 6.92 7.79 29.9 13.88
C 5.24 2.88 14.6 5.01 6.47 24.6 11.7
D 429 2.96 13.6 4.10 5.71 21.7 10.35
E 3.66 2.97 13.1 3.49 5.19 19.8 9.3
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Fig. 2. The relationship of solutal Grashof number, Gr, (x 10%)
and partial pressure of component B, Py (Torr).
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