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Abstract- In this paper, the purpose of the research is to finding a most suitable material for CRI (Color Rendering Index) 95 
or more high efficiency LED module. The characteristics of the LED materialis very weak to heat. Thermal radiation 
simulation was performed with four materials, Al  (Aluminum), New Al, Cu (Copper) and PC (Poly Carbonate). Simulation 
executed using the MIDAS NFX CFD2014 R2 heat transfer simulation software program. Two value were measured. First 
one is the temperature of the LED Case and the temperature of LED lead temperature. According to the simulation results, 
the best material in the LED Case, is a PC. For the LED lead temperature, New Al showed the lowest temperature in the 
simulation. There should be experiments need to be done, since only four material is not enough to find a best material 
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I. INTRODUCTION 
 
LED (Light Emitting Diode) is an element of interest 
as the illumination for the next generation. LED 
including the light has been applied to various fields 
such as public institutions, lighting indoor 
incandescent and fluorescent, exchange of parking 
lighting. Not only general lighting but also various 
special-purpose lighting and has been expanding in 
various fields. Since LED applications range diffused 
in various parts, heat generation is the problem. 
Because most of the electric energy is discharged to 
the thermal energy and only about 15% to 
20%converted to light energy. LED development 
research is in the direction of improving the thermal 
efficiency of the room. 
 
LED lighting is classified as a new growth engine. 
Since the luminance of LED is higher than the 
conventional light sources and it has a long life, it 
could beincrease the effect of energy-efficient, also it 
could be an important factors for solving 
environmental and energy problems associated with 
global policy. LED light sources are the 
semiconductor products unlike existing lighting 
sources, without using harmful substances at all, 
when it is in installed could be used for quite a long 
time. When is used as a general lighting it has the 
advantage of showing a high light efficiency. 
However, since LED as a light source is a 
semiconductor product, the life and performance of 
the product has the disadvantage that seriously 
affected temperature. 
 
Usually about 20% of light output and about 80% of 
the heat from the energy of the high-output LED. Due 
to the heat problem, it impact on lowering the light 
output and reduce the LED life. In order to solve heat 
problem, it is necessary to determine the objectives 
for such heat radiation amount and use environment 
and the maximum permissible temperature to be 
made.And the structural design of the prediction and 
cooling of the heat transfer coefficient has to be done 

due to the installation environment and methods. 
Furthermore, in order to solve the heat problems 
associated with the increase in the junction 
temperature of the LED, SMD (Surface Mount 
Device) packaging technologies have been 
developed. However, the use of high power 
illumination causes the shadow and glare 
phenomenon problem. 
 
Using a structure for arranging a large amount of 
chips inducethe bad quality of the light. The 
resolution of complex processes in SMD package and 
minimization of the thermal path is required. To solve 
these problems, COB (Chip On Board) packaging 
technology was developed. The current high-power, 
highly integrated LED module has forms mainstream 
COB type package. Since it designed to minimize the 
heat transfer when generating heat, it could improve 
the thermal characteristics of 20% or more, 
depending on the field of application and it applied to 
a different types of packages. 
 
II. DETAILS EXPERIMENTAL 
 
2.1. Experimental Procedure 
To experiment, first LED module case was designed 
and then MIDAS NFX CFD2014 R2 program used 
through geometry CAD, whichis came out through 
the designed model. Basic thermal analysis dominant 
type is conduction. Conduction transfer the heat in 
solid, it transfer the heat from high temperature to 
low temperature. From a micro point of view, heat is 
transferred by the interaction of atoms and molecules 
in the material. It transferring energy to the molecules 
adjacent the movement of the analgesic and free 
electrons atomic lattice. The actual heat flow is 
dependent on the thermal conductivity coefficient K, 
which is a physical property value of the medium. A 
law of heat conduction, Fourier's Law was applied. 
 
In this experiment, all four simulations were 
conducted with a material of each material property 
are as follows. 
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Table1. Each of the materials properties 

 
 
This property has been recorded by reference to 
MIDAS NFX CFD2014 R2 program. Al is 1060 
Alloy, New Al is ALDC12, PC is Poly Carbonate and 
Cu was simulated by setting the Cooper. 
 Three important numerical values of the 
input numerical simulation is the heat conductivity, 
convection and radiation. Heat conductivity is a value 
which can be input through the thermal conductivity 
and it does not have to input separate. Convection 
intended in accordance with Newton'scooling law, 
ittransferthe heat between the solid and the external 
fluid at the boundary of the object (solid). There are 
two types of convection, one is a forced convection 
and the other one isnatural convection. Natural 
convection is purely means to induce fluid flow by 
the changes in fluid density caused by temperature 
difference. Forced convection is induce a fluid flow 
in a forced manner, such as fan, wind, cooling water. 
In this simulation, check the internal temperature of 
the LED and since there is no forced convection, 
natural convection will be set. Radiation is a form of 
energy, which emitted energy with having above 
absolute temperature 0 ℃ or higher. Simulation will 
be performed when an influential radiation has more 
than 30% and the setting is so made more than 30% 
in the experiments. Through these settings, simulation 
was performed respectivelyby the configuration. 
 
2.2. Experimental Analysis 
 
2.2.1 Case Temperature Analysis 
 

 
Fig.1. Al Case Material temperature 

 
Figure 1 shows the temperature of the Al material 
Case. In the figure, a maximum temperature of case is 
86℃ and the minimum temperature is 78℃. 

 
Fig.2. NewAl Case Material temperature 

 
Figure 2 shows the temperature of the material New 
Al Case. The maximum temperature of case is 84℃ 
and the minimum temperature is 76℃ in the figure. 
 

 
Fig.3. PC Case Material temperature 

 
Figure 3 shows the temperature of the PC material 
Case. In reference of the figure, the maximum 
temperature is 85℃ andthe lowest temperature or to 
74℃. 

 
Fig.4. Cu Case Material temperature 

 
Figure 4 shows the temperature of the Cu material 
case. In the figure, the maximum temperature is 85℃ 
and the lowest temperature is 74 ℃. 
 
2.2.2. LED Lead Temperature Analysis 

 
Fig.5. Al temperature of the material LED Lead 
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Figure 5 is a figure that showing the simulation the 
value of the Al LED lead material. The temperature 
was in the high position area that receives the most 
heat is concentrated in the center, is about 90℃. The 
location of the low temperatures is a part farthest 
from the LED center is about 87℃. 
 

 
Fig.6. New Al temperature of the material LED Lead 

 
Figure 6 is a figure that showing the simulation the 
value of the New Al LED lead material. The 
temperature was in the high position area that 
receives the most heat is concentrated in the center, is 
about 90 ℃. The location of the low temperatures is a 
part farthest from the LED center is about 81 ℃. 
 

 
Fig.7. Al temperature of the material LED Lead 

 
Figure 7 is a figure that showing the value of the PC 
simulates an LED lead material. The temperature was 
in the high position area that receives the most heat is 
concentrated in the center, is about 92 ℃ . The 
location of the low temperatures is a part farthest 
from the LED center is about 87℃. 
 

 
Fig.8. Cu material temperature of the LED Lead 

 
Figure 8 is a figure that showing the simulation the 
value of the LED lead Cu material. The temperature 
was in the high position area that receives the most 

heat is concentrated in the center, is about 90℃. The 
low temperatures of the position came away is about 
85℃ in the central part farthest from the LED. 
 
2.3 Experiment result 
If you look at the chart, Al presents the highest 
temperature of the case material and PC shows the 
lowest temperature of the case material. The reason 
for these results is the difference in heat capacity. 
Heat capacity is the amount of heat for raising 1℃ 
temperature regardless the mass of the material. 
Temperature of these material could be increased if 
heat capacity is lower. 
 

 
Fig.9.Case Temperature of Four Material 

 
The following results, which is show in Figure 10 is 
the LED Lead temperature of four materials. The 
temperature of the LED Lead shows the highest is a 
PC, the lowest temperature material was revealed in 
the New Al. One of the reason is a substance transfer 
the heat well. Moreover, heat has the nature of 
flowing from the high temperature to a low 
temperature.Since the outside of the case the lowest 
temperatures, there is good reason to transfer the heat 
from inside to outside of the case. 
 

 
Fig.10.LED Lead Temperature of Four Material 

 
CONCLUSION 
 
In this paper, by using the MIDAS NFX CFD2014 
R2, thermal radiation simulations are implemented 
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for measuring the temperature of the LED lead ofthe 
material by LED case, the result is as follows. 
1. The simulation results of analyzing the 
temperature of the LED case show that the best 
material is PC. PC had a mean temperature of 85℃ 
and 79.5℃ is the lowest temperature. Main reason of 
these results is no heat capacity in the PC. 
2. Results of analysis of the temperature of the 
LED lead through the simulation, the best material is 
New Al. New Al had a mean temperature of 81 ℃ 
and 85.5 ℃ is the lowest temperature. Since New Al 
is has the characteristic of aluminum, it capable of 
discharging the heat quickly and it has a good heat 
conductivity. 
3. In this simulation, only four materials were 
tested. There could be more material existed. Finding 
a material that has good conductivity and heat 
transfer is one of the goal has to be done. And then 
thermal radiation simulation could be performed to 
find a best material of LED case 
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