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Abstract

In this study, spin-up flows in a rectangular container are analysed both numerically and
experimentally. In the numerical computation, we use two Ekman pumping models, the classical leading
order and the first order. We also compared our results with those obtained for the case without a
pumping model. Effect of two parameters, Reynolds number and the Rossby number on the flow
evolution is studied. The first order and the leading order Ekman pumping models are in good
agreement with the experimental result compared with the non-Ekman pumping model. Attention is
given to the merging of two cyclonic vortices.
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Fig. 2 Schematic diagram of the experimental
apparatus
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Fig. 3 Spatially averaged kinetic energy for
Re=5890 and & =0.625
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(d) Non-pumping

Fig. 4 Velocity vector plot at t=40T ; Re=5890,
e =0.625, T=0.6545
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e =0.625
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Fig. 9 Spatially averaged kinetic energy for various
£ numbers. Re=11780

3 #& 22 Fig. 7904
AE7NAE 7IE)E
vy wa gAsnz 71 7)e7E Atk
Fig. 7914 Red] Z7bo] uwpet A2 F27
A Rolw RE OAwE 9HY AFo
stil EA4Eg g

2ol AAMLE
Holm Re’t &

(ﬂ,

o

rot
8~

W

nﬂﬂ"‘

439 I8

Fig. 95 ReZ 11780°0.F A& A 71X
we -E%—oww A7EEE ded Aol
agelM Bl eo] FrhatE EEoldA
Z7tsE 4 & Aok I olfE A (I3)E F
o 5 Utk SR AY FHE 9 4L

é
ol
t}.
7}
&)
whe=r)

Fig. 10&
Ev‘?—E—E—

T

A 74
_\;I_O] ot} o

K3
ey

e oA =60T, 80Tl A 2] o}
ade HY 27§
eol FEFE 27
F A% 2 i F A
itk AL 9 Sl
% A7k 2o o el 7R
e oﬂi -‘é—°1 AR god
= ¥ °§6J
OH alﬂ e edA
7&57} ti AR8 o A¥E ¢ At
AT FH L2 N-BdoA ojzlo] 7+4
AR A Gebdh. ole o] & 7t o
A=, #5 o4F77t o otz ols gl ue}t 2
e golgfdivn & & vk (23U, N-2d
AxE dAz Aol dojyA F=d ol o

9Jr

E

o}
=
A
u

S HU e e

o Lo b
4>

o
W

L

(c) e=08
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¢ numbers obtained by the first-order
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Fig. 11 Schematic diagram for the behaviour of
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