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Heat Transfer Characteristics on the Cavity with One Heat Source

Sang-Chul Leet - Yong-Hun Lee* - Kang-Youl Bae* - Han-Shik Chung#* - Hyo-Min Jeong#*

Abstract : A numerical study have been performed on a cavity with one heat source by
the open ratio and tilt angle. The goal of this study is to get the information for
designing a solar collector absorber, semi-conductor equipment and block heater and
so on. The parameters for this study is the various open ratio, and tilt angle of the
cavity and Rayleigh numbers. The finite volume method with SIMPLE computational
algorithm are used and calculated the heat transfer in the cavity. As a result, the
heat transfer was promoted by increase of Rayliegh numbers and open ratios. But, the
heat transfer was not promted at lower wall of cavity because the flow pattern are
very small at lower space in the cavity(Or=0.1). As the Rayleigh number is increased,
the mean nusselt numbers are increased at inside wall.

Key words : Aspect ratio(Z8u]), Heat source(E€), Open ratio(Zi¥n]), Tilt angle(ZAH})

Prandtl 5

Pr

Ra ' Rayleigh ¥
T 3TN REL[°C)
T
T

H Y wake] Fxpel Aol AR [ °C)
L X e 79 Aol r i 7MEEE [ °C )
Nu © 3& Nusselt U X Hheke] 2%
Nu @ B Nusselt 1% Y Wake] &x
Or : /hwH (P/IL ) X o &¥ws ZE
P FF7) AR A Aol Y o osAYE AR

t AYA (AR thehd A A7) A Z ), E-mail : challeel @netian.com. T : 055)646-4766
* A dEtY A7 AFs s, E-mail ¢ challeel @netian.com
* AT AT EEE - G HFAFA, E-mail : hschung@nongae.gsnu.ac. kr

(56 )



shel 992 7

E AvE He 2dg 54 57

aelA 2A

« 0D BWAF (m’fs )

g EWAAF (KN
po o BNAF (Pa

v D BRAAF [ mds)

o BT (kg/ m®]

A L
6 AuES BAE ()
1. 2

A2l el Aol FopHol wek A= Ao
A JBEE AL ool B FRIES) 2F
® g oEAAL dvk olHd FEEelA
ot} FA Y £l B AAY PYrE RS
Foeth 9w A% G gAY S
Adg el FRe A7t olFolA: I
9. 5 Qa R stdde) 28 4AD
g Sajo] HA9) g 870 e AT Fol 9
o md, AAETe §AE ¥ GHYd 29
ATE Y AN 7 F 2dEA, HFE
G AR, AR PEA Sol BA S A
we A7Asgel wwHw oo we A%
TWe) fEL 0F AT BHF BAL Ao

T
Wl A AxE 2 we) YheA Py 95d
zdNE Fg57 A,
2 a7 A el dgo EAsty 7Hy

A5 HgoRA AVEYY 2435

o
ojeigr Hu ApzpEt

Sz A % 9o 0Bl K5 APRE Fol

el a7isk At

21 A L2 3

AE ) 758

HAHe Fig. 13 7o) 4

“‘F/IE}OE’H 7Bl el

(57)

HE] W SR x2( T, @] &4
sto @99 A7)E= D/H=0.082 FUo. £33,
AFE(PE 7l AgEHL ArFE A
RE HHe AL( 702 FAIYT /MAHIIA

o} AElEe) Egu(ADE 1/H=0.64% 2
o AW (ONE P/LE Fol 2% AANFE 7}

A B34 AF Fa7 A £ A
g5t

ki
He

Fig. 1 Schematic diagram of numerical model for
cavity with one heat source
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Fig. 3 The distributions of istherms and velocity vectors by tilt angles at Or=0.5, Ra=102
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Fig. 4 Dimensionless temperature distributions on
horizontal center section for various Ra
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Fig. 6 Dimensionless temperature distributions on
vertical center section for various Ra and
open ratios at §=0" , X=0.32
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Fig. 7 Velocity distributions on vertical center
section for various a and open ratios at
0=0" , X=0.32
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