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A Study on Heat Simulation for Heat Radiation in 150W LED

Byung Moon Sot
TDept. Convergence Technology Engineering, College of Eng., Chonbuk National Univ.

ABSTRACT

For long life time and high efficiency, not necessary in improvement of LED chip structure, but also improve heat
radiation for decrease heat in LED chip. In this study, efficiency decline factor has been investigated in LED lamp as
study heat characteristic, luminance flux and heat resistance. When LED lamp temperature was increased, about 7%
loss of luminance flux. In consequence of temperature analysis, width of fin was the most important factor of heat
radiation. As a result, secure the enough heat path is very important factor of LED lamp design.
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Table 1. Materials using simulation
Density | Specific Heat | Conductivity
[kg/m’] [T/kg-K] [W/m-K]
ALDCI2S | 2760 900 209
A6063 2700 900 340
SL300AB 1100 900 0.18
FR4 1600 950 0.44
epoxy 1850 1100 0.3
AC2B 2770 900 340
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Table 2. Simulation conditions

CFD software SC/Tetra V8
Analvsi Incompressible Flow
s;ir}:; Steady-state analysis
Conduction & Natural convection
Turbulent MP k-epsilon turbulence

Convection term | 1storder upwind differencing scheme

Pressure
Correction SIMPLEC

Method
Buoyant Force Consider
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2.3 s|A Case study
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Table 3. Case study of Heat sink material

Density Specific Heat | Conductivity

[kg/m’] [T/kg-K] [W/m-K]
Casel 2700 900 340
Case2 1650 1100 3.01
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Fig. 3. A-A1 cross-section speed vector.

Fig. 4. B-B1 cross-section speed vector. (b) PCB (c) LED solder

Fig. 7. Result of Casel Heat sink head side Tem. measuremenr.

Fig 7.2 Algd3t 53 $7] oA &= &4 AE
LERATE Heat Sink THof| A= 671404 225 549
o, LED7I25 AHF = 97]hoA 258 574
stk 7 cased % =% A= Table 4 U Table 59} 2
t}. Table 4 @ Table 504 R e} 7FO1 Z 247X 9

-

2= gho] vl STl wet BF FdRE 2 & 4
0 ol ot o) M%) s} FEe]
(a) Casel A-Al (b) Casel B-B1 u) 2] A kL AL olu|gic) 7]E HEllQ] caseld} A}
Fig. 5. Cross-section Tem. distribution. o] &% FAATE= ohga Ak

Fig 54 vl F7tol W 2= BEE vepdc &
= e o} v A 2 B G5 Tke] uhE 2EREo) ¥}
= 719] ik

Journal of KSDT Vol. 15, No. 4, 2016



82

B
Ao

T AE

2E(Q
g
ot
2=}

—— sy

m

1213 _P

T
e

oot ok

]

&
i
[ ]

J)

=2/
Fig. 8. Result of test & value simulation.
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Table 4. Result of Heat sink back side Tem. measurement
=3 A1 2 3 4 5 6
A%l | 45.1458(46.1|40.3|42.1|40.5
55.91559|56.0 554 55.5

casel 554

Table 5. Result of Heat sink head side Tem. measurement
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40.0(38.0/47.3|44.6/56.5|47.0{42.3|42.5|65.4

54.9155.6/56.5/56.4|91.4|/56.5|55.0/54.7|97.1
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Fig. 9. Result of Case2 Heat sink back side Tem. measurement.
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(b) PCB
Fig. 10. Result of Case2 Heat sink head side Tem. measuremenr

(c) LED solder
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Table 6. Result of Heat sink back side Tem. measurement

=4 -] 1 2 3 4 5 6

case2 | 74.0 | 73.8 | 74.0 | 59.6 | 59.5 | 60.1

Table 7. Result of Heat sink head side Tem. measurement

=%
203405 67809
=

case2 |67.8/70.2|76.676.21212|76.7|51.3|57.9/115.2
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Table 8. Result of back side Tem. measurement

=7
S 2 | 3| 4 | s | 6
=
casel | 559 | 559 | 56 | 554 | 554 | 555
case2 | 740 | 738 | 740 | 59.6 | 595 | 60.1

Table 9. Result of Tem. measurement to back side material
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Fig. 11. Tem. Graphe of casel & case2.
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(a) heat sink back side (b) heat sink head side
Fig. 12. CMP-PLA Tem .Measurement position.
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Fig. 13. Result of Case2 Heat sink back side Tem. Measuremenr.

Table 10. Result of CMP-PLA back side Tem. measurement

=237 1 2 3 4 5 6 7 |8

Ald - 159.8147.8|44.5|56.4|47.7| 43 |443

55.173.9|47.8|559|73.5

Al 557|513 150.8

Table 11. Result of CMP-PLA head side Tem. measurement

Al 1|23 4 |5]6|7|8| 9 10|11
A

99.4 | 85.5 |68.6| 56.7 |64.7|51.7|47.2|143.9| 95.4 | 87.4 |72.6

114.7|121.4|83.4/106.9|67.5|46.8|54.9|55.3|114.6/126.8|84.6
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Fig. 14. Result of test & simulation in CMP PLA heat sink.
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