] % Corporation

Fresnel Lens

Tra cePrﬂ}.; www.genuineholographics.com OSL 391




Lambda
Research

Corporation

Introduction

« The Fresnel lens can get VERY hot,so it's very easy to burn food with it.

* Fresnel lenses are shaped like a dart board, with concentric rings of prisms
around a lens that's a magnifying glass. All of these features let them focus
scattered light from the Sun into a tight beam.

* High optical efficiency

* A low cost, high speed manufacturing process
« Precise structure replication

« Design flexibility - up to 40cm edge length
 Low development and tooling cost.

« Tighter focal spot definition

» Shorter focal depth
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% Types of Fresnel Lens

* Linear : Linear Fresnel lenses focus sunlight in one dimension to a
strip. They are used in Thermal Concentrated Solar (CSP) and Low
concentration PV applications.

« Radial : Radial Fresnel Lens Focus as Spot. They are an attractive
alternative to hot embossed or injection molded lenses in High
Concentration Photovoltaic (HCPV) applications.
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Fresnel Lens Design

Insert|Fresnel Lens dialog box allows you to enter:

1.Ring width or lines/unit length

2. Thickness of the substrate

3.Radius of the lens substrate

4 Material catalog, name, and design wavelength
5.0bject distance

6.Image distance

7.0rigin or location of the center of the part
8.Rotation angles specifying the orientation

TracePro interprets an object or image distance equal to zero as an infinite
distance. Negative distances can also be entered for the case of a virtual object
and/or image.
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Parameter & Layout

M Insert Fresnel Lens |'._||E|[z|
Circular l
Mame: |Fresnel Lens|
Ring width: |1 Thickneszz: |5
LiresAunit; |1.000000 Duter radiug: (20
b aterial
Catalog: |S|:H|:|TT j M arne: |E!2.'-"EI ﬂ
“wavelength: |0.5461 prn
Foci
Object distance: |100 Image distance: |100
Crigin Rotation
[0 b |EI
¥ |0 " ||:|
Z [0 £ |EI
in Degrees
Inzert | tadify
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Define Source

B Grid Source |Z”§|El

Grid Setup l Beam Setup] F'u:ularizatiu:un] Wavelengths]

Mame: |Light Source
Gnid Boundary

|Annular j
Outer radiug: |10 Inrer radiug: |0

Gnd Pattern

Circular b

Rings: (10

Units: | B adiometric -+ Rays/wave:

Flus per ray ﬂ |1 W atts
Gnd Position and Onentation
Grid arientation method: |Direc:ti|:|n Vectars j
Origin Marmal sectar Up wectar
¥ |0 |0 ¥ |0
Y |0 Yo |0 Y 1
2 |-100 Z |1 Z: |0
Calar:
Inhzert | | Set Defaultz |
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Detector

* Define properties as perfect absorber

* Trace Rays

B Insert Primitive Solids =3
Block Eylinder.-’Eu:une] Torus ] Sphere] Thin Sheet]

Width
% |2 Y |2 Z |0.05
Center Pozsition Ratatian

|0 (0

|0 Y |0

£ (50 Z |0

in Degrees
Inzert | Madify |
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Analysis

Taotal - Imadiance hap for Incident Flux
Detector Surface 1 Global Coordinates
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Summary

* Easy to Design Fresnel Lens
« Complex structure can be design by using reptile properties editor
* Energy is highly concentrated on focus point

* More commonly used for Solar Application
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