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Abstract

The primary objective of the paper is to obtain the basic information of the natural convection
of a stratified fluid with various parametric conditions related to rotating speed, temperature and
concentration gradient. For the purpose of it, experiments are performed in a stably stratified
salt-water solution with lateral heating in a stationary or rotating annulus. The experiment
covers the ranges of Ar=2, Le=100, Ra,=2x10° and Ta=0, 10°~2.5 x 10%. Many interesting flow
phenomena are observed and rotation effects are examined. Particularly as Taylor number
increases (rotation increases) at a given Ra,, the generation of rolls at hot wall is inhibited and

the formation and merging process of layers are delayed.

JEAMY 2 Suekat¥, {m}
ac FEA, {wt) a [ d3AAS, {mP/s)
g EEHNEE, (m/sf 8 I EgARAs, {1/C)
H &7l {m} 8 I EEIAAS, {1/wt%)
r Cdbulek A3 {m) 7 Ol3Hol=~BAT/B(dC/dz) e {m}
Ras | ¥% Ra%=gRACHY/ av v EHAASE, {mY/s})
Rar . 93 Ra¥=gBATH/ av 2 A&z
Ra, | & Ras=gBAT %/ av
¢t DAz s}
4T £=zh {T) LA 2

Ta : TeT=4Q°H'/V

*ZAfeiata 7 A2 ek
s doietm haty 7 Aea %

VG FHspeld fAY AEAE F2
FEAel s A7le, Aol WE)

S =
g 3)9), JdAdstm 7|ATea < T=9 A2 "o s o8 AHE we

2w

z



1710 A
AdhFE Aol vl Sa4ge] e F b 29
Aol g AdAFol A DA
2 7 =(layered-flow structure)
£3} 22 Sold @ael WA Heh olsh
o] Bakgo]l AR thE F HElzs} ARt
ojub d|EE  o]F Bt F(double-diffusive con-
vection)g} 3o},

2 AFE FE7b el 43t Selel 4
gz £EPlst ARAE Aeel &
(lateral heating)ol] #aixl oiofc},
o7& Thorpe WL £AHA o] F5o] o
2 MY & ol FEFHE "}'E]"’]'a e Wi
t}, Chen 5@ slaiAle Lx9 F=Fuie 4
[AA & g F Ao g9} ol F "47J_°li g
Rayleigh4 (Ra, %) & AAI3ta, ololl uh2} o}l
(subcritical)ed @33} <) Al(supercritical)d 9] %

7] z—z— jedoz ibro] AFsiglen, Wirts
zoe peddd WAy B(ol)o] Hewoz

Zlﬁﬂo}ml A% AR $50 P4 Aol
AsA A8 A47t FASE BAHIAL

Lee 5492 +Auolx SFE2AE 2
717 el AR o E% WS Asoz A
@ A9 £A4E 53 Chen 599 A7uch
W dagslol el el dhef ) A =

EY

=

ﬂ]o Y

et

Sgdeloz ol AT F2 AT U
=9 Bergman 502 XHEE o8 HAHE

4 @ Zo] FHAE AT Wi
AT AdA Bed S8 A4 B
ste] o] F Al Fol W ATFECl Y= 3l
o, 7€ d7Ee Wi 3 3
Agstol A AAFHHY FEEAE ATEs
e AR AT drie He, sAce =
ol Ao 8§ 9 $x, Czochralskivhy 52 2
L AR Fol UM AL oS FasA
231}, 39 °§fs°k—g— 2§ 47, Barcilon
= | % FANlA e BHe
ff.}% "d-’r‘%}oﬁ A% 3td FaolA+ EkmanZ-e]
32 dtglcd, Veronis®&
A5-73A AbelolAl 3AsE frAlel Bénard AR
o g o] 24 d+FF 3led Taylor+2 Rayleigh
ol wet APgalel i HF=AE A48
Ak, =3 Hyun 592 sjde] d3o] A& 4+
W(core)ddoll e W7 Wape = gt
4Rutekel dxFulyl 42 F¥E FASE US

N

A3

N R B2

)
A ol FBAFES BY AF2, HAAH oIF
A9HFE FA 2042 dFe e
2 A FelAE 3
ol e 2AE A3}

AT wEAAY AAANA FEst FHY

2 QA AEsE FAE Gl AHdst
o e 5B F, olFHab A
fred Al &
2yoz Aysiyd
R FE Tl 3%
W 3ol w2 ALY FFHEH
sHzo EAE AgHoz A3t

ol
a o “*“

32 o oW oob to ffr

2 ZAYFAst ool 57
77 8 wzgAs T4t FAYRAE
& W) AP 44 YYIEIIsk $719)
As] A F A 422 el
ig. 1ol AZEE vehholsh 42
eeolnz § A F2E A7 Usig
SAuue o3 gl AR Wb F
Ao FAL 2A A Y AFoz ol

Q53 A AFAlE BFYde
% YUY AL

S R A
H g o o 2 E ol
olrt
.'3'1

2

[} 1

2 AgFAZE AL,

8

pyrex
 cylinder

l' / 7 acryl

cylinder

hot salt cold salt hot

solution  [water|

e stratified stratified
water solution water]

!
[ —

hot water cold water hot water

Fig. 1 Schematic diagram of the annular test section
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Fig. 3 Shadowgraphs of layer formation with time; Ra,=2.01x10%, Ta=0
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