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Design of combined reflectors used in LED street lamps
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Abstract: A combined reflector for Light Emitting Diode (LED) street lamps is designed to produce a rectan-
gular light spot and uniform lighting in the road, as well as having a simple structure and high light efficiency.
Based on the principles of non-imaging optics and mechanical design software, a segmented compound para-
bolic reflector was designed. The reflecting beams of light from the reflector have an approximately rectangular
distribution while the light efficiency can reach 96% . The analysis and simulation results show that the uni-
formity of illuminance can reach 0.5 over an area of 10 m X30 m when the LED lamp is installed at a height
of 10 m. The reflector design when applied to shaping the LED beam into the rectangle shape has a high opti-
cal efficiency and low costs. The simulation results show that it can satisfy the current requirement for road
lighting.
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Fig. 1  Flow diagram of non-imaging optical design for

LED
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Fig.3 Sketch map of the compound parabola
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Rectangular candela distribution plot
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Tab.1 Data for illuminance distribution

N EE AP 28 (1x) R F) Fre/IMEL (1x) MR 120
37.096 9 19.021 0.513
22.782 30. 68 38.398 34.067 34.063 36.84 24.414 20.768
22.923 43.795 69.811 55.238 61.037 61.952 29.687 24.12
23.285 46.388 73.203 57.956 66.992 65.619 29.965 24.412
23.617 38.24 57.353 47.579 49.251 52.272 28.532 21.479
20.308 23.224 20.399 19.021 19.58 24.222 20.474 19.931
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