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A Numerical Study on Spin-up Flows in a Shallow Quadrangular
Container
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Abstract

Spin-up is a transient Tlow phenomenon oceurring i a comainer when it starls to rotate from rest
or its rotational speed increases from a low (o high value. However, most studies on this subject have
peen for two-dimensional approximation. In this study, spin-up flows in a shallow rectangular contamer
are analysed by using three-dimensional computation. We compared our resulls with those oblained by
others using basically two-dimensional computation, Effect of two parameters, Reynolds number and
liquid depth on the Hlow evolution is studied. We found that 2-D result is not accurate enough, and

the vertical velocity distribution should be assumed of a fourth-order polynomial function for a better

comparison.
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Table 1 Number of grids used in cach parameter

3¢l

b/ Ke IxJ~K

4.04 20850 202x202x12, 202x202x52
000 000 202x202% 12, 202x202x32, Fig. 3 Hlustration of data transfer between two

neighboring nodes
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{a) A=004. Re=20850 th)

Fig. 6 Streamline and vorticity plots on the x-y plane at z==}/2 for two parameter sets

N

:';l! i h Koy

Agalol Re

el gk P F e

=]

ke 7w ohbe

olch, §717h B 4G
o F owelsvh el elelA )

s A gk Agko] 7 tol

Hojirk, |

¢
1

A
4]

H{Fig. 60

-(Fig. 6lans

P - 5 T IS R o ,i;.:,, 357
;__*}i K s vl 2] f{}] . ;1” L* } % ] A




1010 U U
t=1 a1 w

N T Yl m W &« § % £ 3 t=1 A
LPBBRRYIII)) EEEFIIIII I

t=5 285, 5
gz e g t= 00T,
PEPPPPPP))  (EEEEEEEIIIS
.............. — ;N : = e
}3953&@9;933 BIIDIIIDIIIBN
N =13 ogoz, =13 0.0002
. 3 e e
333223333 EE323232 233N
5 - X e ik T T ; 5 —53

{a) A=0.04, Re=20850 {h) A=002, Re=45000

Fig. 7 Velocity vector plots on x- z plane al y=1/2 for two parameter sets
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