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Design of freeform lens for uniform illumination
on panel of LED fat light

Lai Liping, Zhuang Qiren, Liu Shiwei, Hu Yibin
(College of Information Science and Engineering, Hua Qiao University, Xiamen 361021, China)

Abstract: A design of the freeform lens made by PMMA for the LED flat light applications was
presented. This lens can be used to achieve the uniform illumination of the flat target of the LED flat
light, which is based on the principle of freeform surface of the refraction and total reflection principle
which realize redistributing the out light. A numerical method and experimental method were used in the
design. The simulation results show that when the distance between the freeform lens and the flat target
is 5 mm, rotation angle is 0°, the distance of the freeform lens and the LED is 7 mm, the uniformity of
the whole lamp is up to 96.6% with the high luminous efficiency. The experimental results show that
under the action of freeform lens, the uniformity of the flat target of the LED flat light without the guide
plate is 95.74%, which is similarly equal to the digital simulation.
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Fig.1 Schematic diagram of LED flat light with freeform lens
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Fig.2 Diagram of design principle of freeform lens
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Fig.3 Simulation model of freeform lens
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Tab.1 Design theoretical parameters of freeform

lens comparing with pratical one

Maximum Concave
Freeform- radius' of Radius of Thiclfness of depth. of
refraction- projector refraction-
lens outlet/mm
surface /mm surface
/mm /mm
Theoretical
eoretical 4 10 6 36
parameters
Pratical
ratiea 3.95 9.9 6.2 3.5
parameters
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