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Numerical Analysis of Heat Transfer and Fabrication of Carbon
Material for Heat Dissipation in Solar Panel
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ABSTRACT

This analysis demonstrates the effective removal of heat generated from a solar panel's output degradation factor
solar cells (the solar panel’s output deterioration factor), and solves the problems of oxidation and corrosion in
existing metal heat sinks. The heat-dissipating test specimen was prepared using carbon materials; then, its thermal
conductivity and its effectiveness in reducing temperatures were studied using heat transfer numerical analysis. As
a result, the test specimen of the 30g/m’ basis weight containing 80% of carbon fiber impregnated with carbon
ink showed the highest thermal conductivity 6.96 W/(m K). This is because the surface that directly contacted the
solar panel had almost no pores, and the conduction of heat to the panels appeared to be active. In addition, a
large surface area was exposed to the atmosphere, which is considered advantageous in heat dissipation. Finally,
numerical analysis confirmed the temperature reduction effectiveness of 2.18°C in a solar panel and 1.08°C in a
solar cell, depending on the application of heat dissipating materials.

Key Words : Solar Panel(Ef 2F2tul{<) Heat Dissipation(2+&), Carbon Material(EF22A), Numerical Analysis
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Fig. 1 Specimen with carbon ink (Left : Graphene

Oxide@Graphite@Carbon Ink, Right : Carbon
Nonwoven Fabric@Carbon Ink)
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Fig. 2 Thermal conductivity meter(TPS-2500S, HOT
DISK, Co., Ltd.)

Fig. 3 Thermal conductivity measurement
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Table 1 Results of thermal conductivity (Graphene
Oxide@Graphite, Carbon Non Woven Fabric)

Thermal
Type of Samples Conductivity
(W/m - K)
Graphene Oxide@Graphite 3.00
Carbon Non Woven Fabric (Basis Weight : |
77
30g/m? Carbon Content : 50%)
Carbon Non Woven Fabric (Basis Weight : 124
60g/m? Carbon Content : 50%) '
Carbon Non Woven Fabric (Basis Weight : 10
.05
90g/ mQ,Carbon Content : 50%)
Carbon Non Woven Fabric (Basis Weight : 5
.57
30g/m2, Carbon Content :80%)

Table 2 Results of surface resistance (using Carbon Ink)

Thermal
Type of Samples Conductivity
(W/m - K)
Graphene Oxide@Graphite@Carbon Ink 4.10
Carbon Non Woven Fabric@Carbon Ink 6.96
(30g/m?) '
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Fig. 4 SEM Image(Carbon Non Woven Fabric@Carbon Ink)
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Fig. 5 Thermal conductivity measurement

Table 3 Specification of solar panel

Type Size(mm)
Panel 360 x 380
Solar Cell 150 x 150 x 0.4
EVA Film 360 x 380 x 0.8

TBS 360 x 380 x 0.05
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Table 4 Mesh condition by model

Thermal Conductivity
Type
(W/m - K)
EVA Film 0.24
Solar Cell 148
TBS 0.16
Carbon Non Woven
. 6.97
Fabric@Carbon Ink

Table 5 Number of nodes and elements according to
each model

Elements
Model Name Nodes Number

Number

Original 2,009,917 1,234,021
0.lmm 1,544,382 1,204,147
0.25mm 1,955,275 1,204,643
0.5mm 2,901,390 1,241,460
1.0mm 4,780,219 3,020,398
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Fig. 7 Boundary condition of solar panel
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Fig. 8 Results of finite element analysis

Fig. 9 Tendency for temperature in each layer
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