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Table 1 Standard limits of high-beam distributing (unit: Ix)

Measuring points or zones

Illuminance

Eps =48 and <240
HYV point =0. 8 E,.x
HYV point to 1 125 L and R =24
HYV point to 2 250 L and R =6
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Fig. 1 Ellipsoid lens
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Table 2 Simulative results of the high-beam distributing(semi-major axis 25. 02mm,

semi-minor axis 20. 62 mm, diameter 40, 00 mm)

Light HYV point HYV point to HYV point to Ellipsoid type Test Energy collection
source/mm’ (E,.)/Lx 1125 L and R/Lx2 250 L and R/Lx lamp shell/Lm screen/Lm efficiency/ (%)
3.5X3.5 71.98 =54.50 =24.49 1 157,24 1125.43 86.57
4.0X4.0 56.43 =48. 46 =23.06 1 168. 90 1 130. 28 86. 94
4.5X4.5 50. 79 =>38.58 =20.01 1 197.68 1164.76 89.59
R3 OERITENMBHELS R (KM 37.55 mm, F 554 26. 00 mm, B Z 50. 00 mm)
Table 2 Simulative results of the high-beam distributing(semi-major axis 37. 55mm,
semi-minor axis 26. 00 mm, diameter 50. 00 mm)
Light HYV point HYV point to HYV point to Ellipsoid type Test Energy collection
source/mm’ (E..)/Lx 1125 L and R/Lx2 250 L and R/Lx lamp shell/Lm screen/Lm efficiency/ (%)
3.5X3.5 101. 81 =62. 26 =22.59 1 125.37 1 124,82 86. 52
4.0X4.0 85. 30 =63. 65 =21.48 1 206. 20 1 203.75 92.59
4.5X4.5 69. 76 =60. 32 =21. 30 1 201.92 1 189. 84 91.53
5.0X5.0 56.53 =49. 23 =21.06 1 197.65 1167.37 89. 80
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Fig. 3 The luminance of the high-beam
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Optical Design of LED Automotive High-beam Filled with Liquid

LI Hai-tao' , ZHANG Su-juan', ZHANG Wei*, MU Yan-ni', WU Wei', LU Zhi-guo’
(1 Institute o f Photonics and Photon-Technology s Northwest University, Xi'an 710069, China)
(2 School of Science s Xi'an University of Posts and Telecommunications, Xi'an 710121, China)
(3 Department of physicss Northwest University , Xi'an 710069, China)

Abstract: To get a new type of automotive light source with high efficiency, better heat dissipation and
small volume, LED source filled with cooling, low-viscosity, non-corrosive, electrical insulating and
transparent liquid was studied especially on its optical properties. According to GB25991-2010 regulation,
high-power white LED of 1300 lumens was chosen as the light source, and ellipsoidal glass shell was
chosen as its basic lamp shell. By adjusting position of light source and modifying the shape of glass shell,
optical designing program Tracepro was used in designing one projection-type LED automotive source. The
results shows that, at the present stage when 40~50 mm diameter glass shells are introduced, illumination
distribution of this liquid lens can meet the requirement of GB25991-2010 regulation for high-beam. Energy
collection efficiency can reach 86.5%. The illumination intensity of experimental testing is matched with
this simulation results.

Key words: LED high-beam; Liquid lens; Projector light distribution; Ellipsoidal glass shell



