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Thermal analysis inside a small chamber including radiation

Hyung-Sik Lee, Gi~Jung Do, Sang-Ho Lee"’

ABSTRACT:

In this study, numerical modeling was performed to analyze air flow including radiation

heat transfer inside a small chamber. Characteristics of heat transfer between source plate and

target through glass are investigated for various surface temperature of heat source plate

with buoyancy effect due to gravity force. Conduction heat transfer through the glass is

considered and heat source plate is assumed to be a black body. Target surface temperature

is largely affected by the radiation heat transfer.: It can also be seen that as the source

temperature increases target surface is dominated by radiation rather than convective heat

transfer by air.
Key words: Conjugate heat transfer(Z3%}

dA9g), Steady state(FA AEl), , Radiation(FAP),
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Fig. 1€ 1202 {AHE dU(source), &4
(glass) & A (target)® FAHE 3D 34 =
4& veidt. 43 fE 9] Age vFRe
Wi W 7]ESRE 5 mm o)FHY Jor, FE¢
o%dA Atole] Agle 10 mmE AAFo] ATt
Table 1o|lA & @A A" 2 FAEY AY
F AdE AYsto vepdt. orledA dd
WA= 25 stainless steel AAolH HALEH
gyt #Hdlo] A (black body)2 7} 83t}

Table 1 Specification of componets used
in the analysis

size

name material
(w*h*d, mm)

source 3xbxb stainless steel

glass 2 x 30 x 20 glass

target 3x3x3 stainless steel

Fig. 1 3D geometry for the
analysis

Fig. 2 Computational grids for

solid components
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Table 2 Material properties‘ of solids at 25T

. thermal
. specific heat ..
material (3/keC) conductivity
8 (W/mC)
stainless 550 19.8
steel
glass 670 1.05
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Fig. 3 Air temperature distribution for
500T source without thermal
radiation (case 5)
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Fig. 4 Air temperature distribution for

300TC source with thermal
radiation (case 1)
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Fig. 5 Air temperature distribution for

500C source with thermal
radiation (case 2)
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Fig. 6 Velocity distribution (case 2)
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Fig. 7 Air temperature distribution for
700C source with thermal
radiation (case 3)
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Fig. 8 Air temperature distribution for
900°C source with thermal
radiation (case 4)
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