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AENORNREBIABHATIENAEZREEEZS [1]. AU T L
HABBNOBEBRMBDOERTIE. RayleighKoEmeE &%
\Z Rayleigh-Bénard i > #R & — 5 4 X —>Soft turbulence
—Hard turbulence EXWHIRE— RAFHUM TN EDOHE
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2.1 ZRouEt&
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2.1 SHEBIMEBEREH (2 RTEHE)

Fig.1 OISR 2R BB RERET 5, F—A()&Fr—R(2)D
2HEEDOELMECTHELIToZ, Table.l ICHEBEBD LA RT, BED
BER KM, MEE (373K) L AE (QT3K)IZFIRE, 2L B4 0
CBEIWTREEL L7, MEAERER time=0.0 075 I 0> B0 IR FE 1
273K &LTc, BEDORRFHEIETORET/ VRV EHDER
ST /A~ FEELT, BkEEE S 1X 107 m?/sec, 7TV MV
#1.0 LBBE LT, Rayleigh X, 7.8 X107 LR o7, TN HDEMHET,

t=0 NHERMBNBIEEDHDOIEEEHEL time=20 TTITV., i

5 OR R EITo T,
Case (1) Case (2)
BEBDOHER 0.25 4
BEZDHN $hE 5 [\l KA
Ao a4 X 256 X 64 64 X256

Table 1. Computational conditions of Case (1) and Case (2)

(1) Case 1 (2) Case 2 q'=0
Tlow
i=0 i ' s
= T: q=0
. y Toc=o ¥
x Tnign Tiow | To (=0) Thign
y

. X

q=0

Fig.1 Computational region and boundary conditions
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2.2 FHEEIREEREMHF G RILHE)
Fig 20 X5, FREPBLEH 441 ORERELSHKE L.

FILRVEIZ L0, LA U —%iE (a) 1. TX 105 (b) 1. TX 10°,
) LTX10 OFA—F—DRNBELZ §Hr—ARXDVWTEHEZT
ok BECEREMAEE LTI, KEEIT 203K 0 % 5 in st g

RIW IS 073K O BE S HEE | QBTN BB, 5 AR
BRIBKELE., EEOEREHEIBVAL. EHOERE
B ) A DRI E LT, t=0 DhERIMIN LS5 O
B time=35 TV, MNBOTELE T, FHEKT L.

BEXEMBRTCHO. 128X 128X32 TAE 52 5 SR ME &

EHL .

[All side walls are adiabatic]

Fig. 2 Computational region and boundary conditions
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D)., ZOWILERXTHELRBE AR —VICEBTHILITRS,
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4.3 KFE M 3 RLatHE)
Fig.5(a) (b) (c) CHENHBEELSBRMEMFTOHRBREICD

WTEESO I KTHEFREOEBEERT. 3 7 — A
S EE OB E T 280K & L. Ravleigh B ic & 5 iR B 0K
MR LEET> 7. (a) Tid. BESIZMAE R TR
D B0 RS (tine=10) . 2RI EX B OBR & 7
STALHROEVBEREREN., EERBIETHTHL
2 (1ime=35) . (b) TI. (a) ko b~ bk 5 B 4 72 T 4R 28 38
L (time=10) . () EABEOYy Y all—AROBESER
RLUES ET 20, ZORBENBNDOBBZEMNDND
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— AROBENMBDAEHEL TRIONBRIND., 20
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B, ZoRFREMSRLIIHHFERIBRZDN TV Z &R
2%, (c) T, time=10 TRA. MBHEHPREHLS —-FII<
val—LROY =N TV a—LNREEL. (1) DD
BRNY — AN CERSBERESBEREREZFED I &
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LOKRERBESHENTRENTNL,

b, X &®

& Rayleigh BMICBIJBHFHARBNOHRNKOEEH HKEHE
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CHRAMEOR M NF— D Rayleigh BEKEHZ R E S O R H
FEROAHAMMICLIDERLEZ. 8. EFHECXIOKRALE
KEMEIAONTHLSZIENHTEINS,

5 & Tk

[1] E.M.Sparrow,R.B.Husar and R.J.Goldstein, “Observations and other
characteristics of thermals”, J.Fluid Mech.41, p793-800, (1970)

[2] “Rayleig-Bénard experiment probes transition from chaos to
turbulence”, Physics today June, p17-21, (1988)

[3] J.M.Hyun, “Unsteady buoyant convection in an enclosure”, Advances
in heat transfer vol.24, p277-320,.(1994)

[4] Kuwahara, K., “Computation of thermal convection with large
temperature difference”, Proc. of 4th International Conf. on Applied
Numerical Modeling, (1984).

[6] Kawamura,K.and Kuwahara,K.,ATAA paper 840340,1984

[6] BO,. &R, “ZFHFMALENELIIBELA/ANAERNOKEFE, H6E K
ERES R XE, pp.567, (1992).



192

time : 1.180 time : 2.10 time : 3.10 time : 4.18 time : 5.10 time : 10.10 time : 19.1001

Fig.4 Time evolution of temperature distribution(Case(2))
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time = 10.0

time = 35.0

Fig.5 (a) Time evolution of temperature contour surface
(Ra=1.7x105%, time=10, 35)
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time =10

Fig.5(b) Time evolution of temperature contour surface
(Ra=1.7x108, time=10, 25)
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time =10.0

time = 35.0

Fig.5(c) Time evolution of temperature contour surface
(Ra=1.7x107, time=10, 35)



