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Tablel The each initial design values of lamp holder
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Three—dimensional model of the external lamp holder
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Table2 Iterative calculation value

A AR AW (m-C) ISR AR, £,/°C R, N, THEAH bW+ (m-C)! lho=hl/h,

0 5 70.8 7.0x10° 15.53 6.89 37.8%
1 6 67.5 6.61x10° 15.32 6.75 12.5%
2 6.5 66.0 6.37x10° 15.18 6.69 2.9%
3 6.6 65.7 6.32x10° 15.16 6.68 1.2%
4 6.7 65.5 6.28x10° 15.13 6.67 0.4%
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Fig.2 Temperature field distribution of the lamp holder

when h=6.7 W/(m-°C)™"



o551 bl

5,5 BURERE T LED SGIRAT BE R At 51

3 KTEERIRAL

ANSYS Workbench -5 HA w8 1L 54
e 115, AR SCR FHH A 1Y Goal Driven Optimization
(Z BFrIR AL 4 T2 | Parameters Cor-
relation (SEAHMEARALSHT TH) il Response
Surface (M 337 TG4 0 A T 2L ) XPAT e i il e 25
BT, DRI BN S 7 A
SIS d FEVER (RO L R ESE W s H O
J5 a JTRIEE b 255 SHAE i A S i e IBUT
JAE vy B U N T AR AR S S VR S B
LA RIS, e A BT E R IRETE
PRI 3.

x3 BUHETENELEE

Table.3 Design variables ranging

Wit HE d/mm L/mm W/mm  H/mm  «/mm b/mm
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Fig.3 Sensitive relationship between design variables

and output targets
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Table4 Each parameter comparison between before and after optimization
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Fig.4 The installation diagram of experimental equipment
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Fig.5 The temperature distribution of lamp holder
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TableS The temperature distribution under simulation

and experiment conditions
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Optimum design of universal LED light source holder for integrating
sphere based on ANSYS

LIU Peng',LIU Xiang—ming' ,MA Jian—she’
1.School of Mechanical and Electrical Engineering, Wuhan Institution of Technology, Wuhan 430205, China;
2.Graduate School at SHENZHEN, Tsinghua University, Shenzhen 518055, China

Abstract; The internal direct—insert—type lamp holder of integrating sphere was not suited for the installment
of aluminium substrate—type LED light source, and it was also not met the cooling requirement of the power
LED light source. To solve this problem, an universal external lamp holder for integrating sphere was de-
signed by 3D software, and the entire temperature distribution of this lamp holder was simulated by the ther-
mal analysis module of ANSYS software, after loading the simulant maximal design load and making a ther-
mal steady—state analysis. Then according to the highest temperature distribution points(areas), the structural
optimization design of the lamp holder was made by the goal driven optimization tool of ANSYS software to re-
duce the maximal temperature of the lamp holder. Finally, the actual temperature distribution in the thermal
steady —state was verified and the temperature distribution was compared with the simulation results, after
loading the maximal design electric power by regulating the programmable direct current power source under
experimental conditions. The results show that the temperature distribution of lamp holder obtained by experi-
ment is very close to the temperature distribution obtained by the simulation, and the maximum temperature
of the lamp holder is reduced significantly after optimization.

Keywords: integrating sphere; LED light source; lamp holder; goal driven optimization; optimum design
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