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Natural Convection Heat Transfer Characteristics of a Circle with
an Internal Concentric Round Slotted in Different Direction

SHEN Chun-yun' , YANG Mo' , WANG Jin' ,ZHANG Kun' ,ZHANG Yu-wen?
(1. School of Energy and Power Engineering , University of Shanghai for Science and Technology , Shanghai 200093 , China ;
2. Department of Mechanical and Aerospace Engineering , University of Missouri , Columbia , 65211 )

Abstract: Using the SIMPLE method the natural convection transfer problem of a circle with an
internal slotted circle was numerically simulated under different slotting directions. The natural
convection heat transfer characteristics of the slotted circle were analysed under different slotting
differents according to the numerical results, which coincide well with the experimental results of
an existing literature under the same working conditions. In the same slotting direction, the average
equivalent thermal conductivity Kegs increases with the increase of Ra. When Ra is small, Keqs does
not change basically with the change of slotting direction. When Ra continues to increase, under a same
Ra ,with the slotting direction changing from vertical to horizontal, Keqs becomes smaller. When Ra
exceeds a critical value, the numerical result of Kegs begins to fluctuate,and the critical value is related to
the slotting direction. The natural convection heat transfer of a horizontally slotted round within the circle
was studied. It is concluded that with the increase of Ra it is possible to obtain stable solution, periodically
oscillating solutions, non-periodic oscillation solution and ultimately reach a chaos state.
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Fig.1 Closed circle within a slotted round natural

convection heat transfer model
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Fig.2 Comparison of two-dimensional numerical and

literature[ 2] experiment results

2.2 AEFEFRETRHIREHPEN

K SUL T IO T Ra =1X10" WA IR IF4%
TR B ARXH G R R S AR I . 5 AR
BER SR EL A I ) AT AE SRR Bl » AR
RIS S AT 4% B PABE T 1T}, 2= T
FRITEEALJ T A1 B A v BE THT T [ - e 20 UM 4
K. IR ShEEF T A AR TE T 48 B 1E 15 1) &
ez REE s Y eI W A O 3 7/ AP O VA 13
TEJTEEIR 1075 T 78 BT AR T 7R E Y.
MIE HREAUAE R AT LA ) 7R B X o B3
BT EIRIA BT P R TTE R A A R FR L B
T AL AR B K.

24 @ = 107, IR A AN A T 48 07 17 1 %
PR X R )3t B 7 7 AL B O 4 1] 77 DX S Bl X
PRI T R AR AR AR T 5 B 3. JROR T 4%
PERECT B AR A AR T At

X ¢ =607 . B T TT 1) (9 AR S0 w55 it
DX AP B BRI 2 i X e
TFia 1 Bz 3l T 4836 A o i B 48 48 i IR IX 22
P v i X I

2 @ = 90 I, it AT T 4 B BB T b T, — P
OIS ZKAFTT B AR A AT 48 [ N 5 — B 20



428 I N i = o=

PR4kE: Tt BIATFEER b5 ) AR i v BE T T
W o 15 A ZE A7 P INTE BT R/ AN TR R T8 i 4 14T
TN IO (R IRLSE s PN Z AN RS AE T 48 [ 15 52
BT 20 i T 1YL BE g 1) A Al ko B D Al XS
PRE W i BEACR Y S T R EE .

i e L

(@) =10

% W R

(b) ¢=60"

Y

R
(©) =90
3 AREFEFETXEEREZNEERET
Fig.3 Temperature field and velocity field in different
slotted direction
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