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ABSTRACT

Transient natural convection phenomena in an annulus between horizontal concentric

*obFesa TG




282 0 - B0 - FEE

cylinders were studied numerically for the axisymmetric cases using the finite difference:

schemes. Boussinesq approximation was applied to the equations of motion describing the-

buoyant circulation of air, and the vorticity-stream function approach was adopted for the:-

solution of the problems. The simulations of temperature distribution, streamline and vorticity

variations were performed under the prescribed conditions such that the outside cylin der

was maintained at a variable temperature of vertical stratification condition and the inner

cylinder was either thermally insulated to be adiabatic or its surface temperature was kept

constant.

L. F# @&

WEAERAG A Y BREN gL £PX
KbE# £23 Bit, HERES Mkt 43
Eaa2d, =29 A%, FLr| cabin insu-
lation, 30 F& S cable 3} d= 2 Az F 48
A e e A FasA T Uk

MO8 KERREES BRBE ME o3
BB BEHRY BERY %S 1931 Beckmann
o]2]l & 2] 7}x] Grashof number o] o34
+ Al st o] FolA o, 19604 7+
79| Hi7e Kuehnbo] o8 i@E= gt 2=
v B BREESY oFEY L FHEEMA] KE
Jrol et

Abbott? = BRZEHIY FZW ALo] 9] o] of
I F& 7% matrix H8E ik 2 BERE
T8 =, Fromm®* & s =& HEe} vorti
city & AARE o el 23 Hal HHe
3¢ 7 AR AlAEEe explicit g ko2
T RKEHS] ¥EE d4qrh

Mack E%& & Rayleigh number & 7%
Rayleigh number &] power series 24 BES
M, HES, dxIdE5E 9 streamline &
T35k 2+, Bishop 5°& 4, AMES RrHA

2] B ol 4 Grashof number o] =& FE)e] 8
b ool 7] A A% B FBMEEA
SR TN

3] 2o Charrier E'9¢& Alternating Direc-
tion Implicit Method(ADI ) 2 AEEL 7}

2333t 193 H 43 19814 8%

o sk 7 ol ol 3 |ES S} streamline o &
HIRE BEMS dgle=, Singh F0& %5‘*
8 BEZ Aol wel 2A fx]5 e REE
BrEh E& ZREEMHde Grashof number 4
power series 8] 2 BE Ao} streamline 2],
HRME Ak

L ATNAE 49402 28] 4E AT
BN A o] SEEBRS BEREERS .
A s @,

2. B@W EB

2-1. RS #}E N EEHER

RER R, A4E Rodl LY + KFEE
L2 TR BEACA F719 BARKRES
BlZsly] Siste Fig. I3} 2] EEEERE-
A3t e, Eatl o3 BEE FHRE0.1%
o] Ft2A EIRH & A F HAo® gt

o] 9% -x‘-’:-‘i’-%ﬂl A A5, $FEAA4
al o] 1] X] 4 ¢ stream function 3} vorticity &-
o] £F AW o R4 = Ukgkiko] ¥ conser-

vative form o 2 F4|5hd® o}-&3 Zir}.

_ 1 o0 - 09 .

= YT @
0

t=L DL 2 @
0w d(uw) 1 9(vw)
T o0

0w 1 d% 0 w
=[G+ - (7))

TV o

— ﬁg(r sin 6%1 + ¢os —-



KEFRLE BRE

Fig. 1. Cylindrical Coordinate System
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Table 1. Initial Conditions and Boundary Conditions for Cases I through VI
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Fig. 5. Streamlines and Isotherms of Case V
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7. Streamlines and Isotherms of Case W
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