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An analysis of fluid flow charactcristics of Si melt by
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Relations among
striation width (oxygen) in the crystal,
‘temperature and velocity in the melt
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Schematic diagram of experiment using woods metal
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(b) 0.5 rpm

(a) O rpm

Isothermal lines on the top plane

Fig.
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~ Fig. IO.(a)'l‘bcschcmaicdiagxmofhenumsfahmemelt.-

() Vertical temperatare profile along line A-A° of (a).
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ﬁg. 11. Procedure of stabilizing roll structure
(a) Fluctuations occur from instabilities of flow.
(b) Temperature of B increases.
(c) Because of the témpgramre difference, the value of surface tension or density
become different. These differences promote the fluid flow which has same
direction of the initial fluctuation.

(d) Fluctaations change to the stable roll type ﬂdw pattern.
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Results calculated

Experimental results

An analysis of fluid flow charactcristics of Si melt by
numerical simulation and model experiments
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Instabilities exist at rotations of crucible

R.-B. Syfm Baroclinic

-

Q Q, Rotation rates

Rayleigh-Benard instability remains to €,.
‘Baroclinic instability occurs from €,.
Small crucible (diameter is 7 cm) : Q, < Q,.

Large crucible (diameter is 20 cm or 40 cm) : Q, > Q..



‘Velocity ratio (V/V4go)
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-(b) 200 gauss.

(a) @ gauss

o . (d) 1000 gauss
Isothermallies (R=20 cm, H=10 cm)

(c) 500 gauss
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Effects of axial magnetic field

(1) Flow velocity decrease

| 2 hoBS
1=J1~+£_M,M= 0
Vo 4 2 PV,

(2) Suppress the Benard-type instabilities.

(3) 3-D cell structure in a high magnetic field.
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10cm, lamihar flow)

Calculated results (r=h

An analysis of fluid flow charactcristics of Si melt by
numerical simulation and model experiments
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Turbulent model calculation
Experimental results

Laminar model calculation




‘Transition Rayleigh numbers depend on

melt property and aspect ratio.

An analysis of fluid flow characteristics of Sj melt by

numerical simulation and model experiments

For silicon melt

Rag

Rag,

5% 10°

~10°
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