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Optical design and precision molding for Fresnel lens

Student : Yi - Jen Lin Advisors : Professor Chun - Chin Huang

Institute of Mold and Die Engineering,

National Kaohsiung University of Applied Sciences

Abstract

Fresnel lens, which is a kind of optical element, is traditional lens. The lens is
divided into number of regions. Each region takes away center thickness and retains
surface is curvature. Primary aim is reduction of optical lens thickness. Some
characteristics of Fresnel lens, such as quality of light, thin, short focal length, low price,
are better than glass lens. Using non-spherical method for Fresnel lens is also better than
glass lens. The Fresnel lens was usually used foe solar concentrator, which is specially
used in the large-diameter optical system. Reason is its good performance and focusing
ability. Solar cell is low efficiency and cost. The Fresnel lens is common set of solar

concentrator.

This study included optical design, injection molding and optical detection
technologies. The first, design of condenser-type Fresnel lens is analyzed by
using-sequential ray tracing technology. This analysis is to investigate effect of pitch on
the condenser. the second, injection molding process is used to produce lens molding.

After that, the optical lens molded is test optical properties and mold of lens altered.

As the result shows that, small pitch is better focusing. Pitch is affected on lend
quality as main factor. Very small pitch requires high precision mold. Process molding
variable, such injection ram speed is also affected on lens quality, as main factor. High

injection ram speed is made greater impact on degree of angle for tight-emitting.

keywords : Fresnel lens ~ Optical design * Transcription
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. 5-1 Panlite AD-5503 P4]%%
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AR EL em®/10min ISO 1133 54
1.2kg
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fl124h
\ Bl
A % ASTM D1003 R 90
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. 5-2 Panlite AD-5503 3247 % 15[}

Processing Information

Injection Nominal Value Unit
Drying Temperature 212 to 248 °F
Drying Time 5.0 hr
Suggested Max Moisture 0.015 %
Processing (Melt) Temp 500 to 644 °F
Mold Temperature 176 to 248 °F
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