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Natural Convection Heat Transfer from a Hot Body
in a Square Enclosure
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ABSTRACT

Laminar natural convection heat transfer from a hot body in a square enclosure has been studied
for various center positions of a hot square at Grashof number Gr=1.5x10°, Prandtl number Pr=0.71
and dimensionless thermal conductivity k./k;= 14710. The natural convection at the center position
of a hot square 5 X, Y.=0.5, 0.2 shows the most strong and at X, Y.=05, 0.7 the most weak. The
total mean Nusselt number at X, Y.=0.5, 0.2 was 74% higher than that at X, Y.=0.2, 0.5. The
total mean Nusselt number at X, Y.=0.5, 0.7 was 50% lower than that at X, Y.=0.3, 0.5.
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Fig. 2 Streamlines and Iisotherms for various central positions at Gr=
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Fig. 3 Streamlines and Isotherms for various central positions at Gr=1.5x10% Pr=0.71,

14710 and Y.=0.5.

¥e=0,7

Yc=0.8

ke/ky=



A4S 9% A Wan neRe 7HFHo F
olAl FAY Hhol @] wgFH {Fo
JEIGS 2 EZ FUdMe n2He LR
HEe) 7t o] A wat f-FFo] AFA
7HEE A7 gL FEIden, Xt F
718wkt A2 @A FebAA Hof
FEIrE 29T S48 7iad AF
F7F A9 7 W =g3dle Qzis ol
g 328 iy Do Fte] SHREFEA
z2sA JErETh X=029 3% &y 9
Zmd A2y dX2Y Aol e FAFE Fol
Folr FFHFT EA3Ach

gyl FAHR 7 X.=05°]3 Y.=02, 04,
06, 0.7 2 082 °]F3= A9 47 5
Mol BXE Fig 391 etk fHe vot
gl wet AaEn yREZoE o gy
o FE2 HA FIFHAD. 524 v
ZF7tge] weE 128 olgHe) F7he n2H
o] J&g WA o= J9o] AR AR
Ao 2L3A FEHAUD. V=02 2
AFZL Yol AR F 7 71 Eddtn ey
7} 94 Jelst) Fig 29 3& E3l9 12
Bof FAAAIN A FARFe o|FH
AE W] 2EX 3 59 dHziy g
age A= E FFRY F U

&R FAAXI Y.=052 A Y=05
oA X ek Al ti$t VE&X X E Fig 49
GER T LR AZFNAM X.=02% 3
e AEFRFTeZ X=05¢ F¥E dFH
FERFE veigion n2Rel X7t AHF
7t F4d AAslzg F, $2 YA L B
At

223 49X Y.=05% A$ Y=05
A X Ald] Ui 2= ¥ ¥ & Fig 59
GeERReh X.=0290 A$ ey HEe
Aeyuia Qe 2R XY) F43 AL
g X=04°04 087 A= A8 AL uia}
JZAH AN 78 A FEFAY LR
FAAM 7td o] Fgde A Alole] f%
o] QR H AN AHFRY FJo 2 g3
E fFo] $Adly £xdd A48 JeER
c},

TR - BOHILE RUE 445 F358(1992) /151

100

501

-50F

-100

Fig. 4 Vertical velocity distributions at Y=0.5
for Gr=1.5x10% Pr=0.71, k/k=
14710 and Y.=0.5.
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Fig. 5 Vertical velocity distributions at Y=0.5
for Gr=1.5x10% Pr=0.71, k/ki=
14710 and Y.=0.5.
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Fig. 6 Local Nusselt number distributions on
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Fig. 7 Local Nusselt number distributions on
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Y.=0.5.

Fig. 72 Fig. 63 28 Z oA &3 4y
ol A9l T4 Nusseltd £ XE el 4
Nusselt+ X+ BH Z$ Ao Hx3igdx
LEZUT A= X.=057 dAZ A
velgn AFAGHE FL F2AA §AF A
TEAAo = Asd X =027l /1% =4 JEw

e

Y

o FAHMAI X=05°18A Y.=02,
70 A% I2H 4NHe] =4 Nus-
¥E Fig 89 Jetlidch T4 Nus
e neF g A 1279 9

W2y gdd oz 9l3lo ALY

4w
<

w

@,
-

_{

4

< A
, &, E2dME Yo F8eER HeR
RHo] HEe FFg Wol GHTAol T3}
o thermal plumed] %o] Wolx dAdgo] &
e fde] A9 ol F7skA £8sA
Z&e AA G D] plumed) Yo 2 FolEo
Aol FUHEHUL Y. =079 Ao $H
FGAA 477 LA 24 JeEigg.

Fig. 9% Fig. 8% 22 QA A& 4Ny
A9 T4 Nusselty¥ EXE JEUYUTS. F4
Nusselty £¥ = 22 F3 1259 ALy
o] 717he Y. =024 7b3EA ek,

, FERANE T4y FEod FAR A%e
Bon X.=02¢ 05¢ 3¢ 2R 927
AdFo 2 B U FUdN Hu
&e Ze wdd Y,=0.7¢ F%E X=0594
7tEfAel fFol @A 209 Hdghol
3o g Yo

Y.=0594 X #igle] di§ m R ¥
2o 7} 47§ FF Nusseltr £ EXE Fig 1000
Vel Adge a2 AeRs) s
7W7HE FEALeNo g Yto g X =029
A el n, HAGE X.=03994 JeEhgen
2 YZAeE X=02 & 94 7lrtold 1L
EAE T o) 8F3i.

Xc=05°014 Y. o] H3le] g 12 A2
Fo] 7} 44 HT Nusselty: ¥ EE Fig 1190
et Aot A a2 Y.=020 A e, F
AL Y. =074 JEIEY ol Y.=08%
BAEE f29 AFo] Folr Yol ZHAA
T Y=0790ME JERAY AAZ QEte @

o Rl o%
H 4o lo



30
= 20 4
2

10p /
I E—

N 7
L T Ye=0.2 ;{///
I < Ye=0.5 H

T Ye=0.7

/ ’ \\\\\\

30 20 10 0

Nug

NP SEEEEEN

30

Fig. 8 Local Nusselt number distributions on
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