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ABSTRACT: We propose the correlation to predict the spreading thermal resistance on a
plate with symmetrical four heat sources. The correlation transforms four heat sources to a
single equivalent heat source and then the spreading thermal resistance can be obtained with
the existing equation for a single heat source. When the four heat sources are mounted on a
square base plate, the correlation is expressed as a function of the heat source size, the
length of base plate, the plate thermal conductivity and the distance between heat sources.
Compared to the results of three-dimensional numerical analysis, the spreading thermal re-
sistance by the proposed correlation is in good agreement within 10 percent accuracy.

Key words: Spreading thermal resistance(Z4F €4 3}), Correlation(%#4]), Geometric equival-
ence(7]8}8t% %7}), Multi-heat sources(t}3 2 A), Numerical analysis(A4F]4])
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Fig. 2 Thermal modeling of Lee et al.’s solu-
tion,
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Fig. 3 Thermal modeling for the numerical an-

alysis.
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Fig. 4 Comparison of spreading thermal resis-
tance between the numerical analysis
and the Lee et al.’s approximate equa-
tion.
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Fig. 5 Thermal problem of Muzychka et al.
with multiple heat sources.
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Fig. 6 Temperature distribution on the top sur-
face of base plate by the Muzychka et
al.’s analytical solution.m)

Fig. 7 Temperature distribution on the top sur-
face of base plate by the present num-
erical analysis.
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Table 1 Results for each heat source

Tl, max T2. max
Numerical analysis 84.80C | 108.00T
Muzychka et al.’s solution| 84.97C | 10843C
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Fig. 8 Thermal - modeling for a single equi-
valent heat source.
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Fig. 9 The dimensionless size of a single equi-
valent heat source for various m/! at
k/ky=0.125.
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