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Z (milimeters)
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X (millimeters)
Min:0, Max304.45, Ave:11.571
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Enter New Surface Source Property @J@l
Property Name: I | -
IM # Grid Source E=S| RSN

Adding to Catal{ | Grid Setup Beam Setup | Polarization | Wavelengths |
Spectral
poCia Spatial profile: ’WZ]
Angular Spatial weighting: Imuiw:u’m fluxhweighted position _I
Beam waist X: |1 Beam waist ¥: |1
(Beam waist 1s the 1/e*2 pomt) = 5
[ o) s [Soie -] —
10
Angular |u.n.ifom fluxhweighted angle LI T —
N/A |0 N/A |0 1
[
Beam Orientation
Beam orientation method: | Perpendicular to grid -]
Normal vector Up vector bdd | Dekle
X: [0 X: |0 th [Flux
¥: |0 vE o
= 0.0002! [
Z: |1 Z. |0 0.0002' _ |
e |
View Data ;
J
Insert Set Defaults |
| A
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5] Insert Fresnel Lens

Circular |

Weme: [Fresnel Lens 1

Thickness: |5
Outer radus: |50

1
Linesfunit: |1.000000

Material

Ring

=l

Name: [BZ?D

=
i

Catalog: [SCHOTT

0.5461

Wavelength:

Foci

100

Image distance:

100000

Object distance:

Rotation

Origin
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Name: [3D Compound Reflector2
Shape: [Hollow | [Passbotie ]
Frontlength: [S0°  Thickess: [T
Backlength: [10°  Awistlt [20
Lateral focal shift: [10°

Focal length: |20 NiA |0
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-~ Solar Emulator
F i
File = Help =
|
o seeup =
Device location Time period 55’ 3D View o | &) =
FROM
- Coordinate format: (7] Auto
Date:  Monday ,September03,2012 ~
Yo Deg =
| Add | Delete Time: 800:00 AM =
— i W1109258
n Longitude: =
latitude:  N32.2217
Date: Friday , October 12,2012 ~
Time Zone:  -7.0
Time: 6:00:00 PM 5
Map It Calculate l i Trajectory.
= 4 e ) Pl
Google map | Analysis
Entrance Pupil Simulation setup
/O Entrance Origin:  (0,0,0) Steps/interval;  00:30:00
Zenith direction:  (0,0,1) Detector: detector Sun distance: 300 mm
North vector: 1,0,0 Save path c\demo\ 8 ]
Pl EHapE: [ree—— Frefix test Raynumber: 10000
Pupil width: 10 mm Wavelengths: 055 um e
Pupil height 10 mm Time filter: FrTTEY) '
Solar model o Result viewer .
Sun model Parallel - Sia [
Source catalog: ) 1
Info: o} 6 /61 Graph |Table Total collected energy = 2 55402875 Wh
Source property: Time: 2012/8/1 T4 12:00:00
Solar constant: 1067 W/m"2 Sun posttion
Theta = 26.81022 deg. =
@ Constant Modified with ERV Phi = 152.50961 deg. 0.09
Total fiux on taget is 0.0954659 W,
i|  (Phi0 degree is North and clockwised) 0.080

0.060

Imadiance |Candela-20 0.040

Total Flux

0.020
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mg! Setup o || =
$ Device location Time period
: FROM
City: Taipei, Taiwan = Coordinate format: ¥| Auto
$ Date: Monday October 08,2012 +«
! ( : x Deg v
| Add Delete | Time: 8:00:00 AM %
7 = : Longitud E121.564099
3 6 o
Latitude: N25.033408
Date: Monday , October 08,2012 «
3 " $ ’) Time Zone: +8.0
Time: 6:00:00 PM =
$ " Map It I Calculate Trajectory ‘
3 " D Google map | Analysis
Entrance Pupil Simulation setup
3 O Entrance Origin:  (0,0,0) Steps/Interval: 01:00:00
Zenith direction: (0,1, 0) Detector: detector Sun distance: 300 mm
3 " North vector: (1,0,0) Save path: c\demo\ T
| Pupil shape: Circular Prefix: test Ray number: 100000
$ ) Pupil radius: 85 mm Wavelengths: 055
$ " l Time filter: EE wxE
11}
$ Solar model
$ C Sun model: Parallel - S
Source catalog: Extra settings
$ V| Save flux report
Source property:
$ " Solar constant: 1067 W/m*2
@ Constant Modified with ERV } Start I
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Save

Info: _J

Time: 2012/10/24 k7 09:30:27

Sun position:

Theta = §7.91824 deg

Phi =132.31359 deg

Total flux on taget is 0.0315014 W,
(Phi0 degree is North and clockwised)

Iradiance | Candela-2D

8 j271

Graph

Table |

Total collected energy = 0.33091527 Wh

Total Flux
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85! Result viewer

Save
Info: L 57 /147 Graph Total collected energy = 4.5823601 Wh
Ph | Table |
Time: 8/5/2012 4:00:00 PM
Sun position:
Theta = 56.76913 deg.
Phi = 255.19323 deg 0.004 ﬂ n h T
Total flux on taget is 0.057298 W, 0,090 N i
(Phi0 degree is North and clockwised) [ \ \ \ \ I IE,;{
- l \ \ \ \ [ \ f \
- j \ y ‘ \ ‘ 1 \
0.060
Iradiance |Candela-2D
=
S5 0050
Total . iradance N w
Slock 1 deecton =
. ' . '§
0.040 \ \ J ‘
0.030 ) \ 1 \
0020 ‘ \ [ \
I 0010 ‘ ‘ ’ \
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Save
Info: [} 57 /176 Graph | Table Total collected energy = 5.73939825 Wh
Time: 9/5/2012 4
Sun position: ID  Date &time Flux R
;’:‘a ;55?9735:93135 ::B 9/3/2012 8:00:00 AM 0.0430933
Total flux on taget is 0.057298 W, 9/3/2012 9:00:00 AM 0.0624668
(Phi0 degree is North and clockwised) I
3 9/3/2012 10:00:00 AM 0.077808 E
4 9/3/2012 11:00:00 AM 0.089242¢
5 9/3/2012 12:00:00 PM 00936368
3 9/3/2012 1:00:00 PM 0.0929191
7 9/3/2012 2:00:00 PM 0.0868551
8 9/3/2012 3:00:00 PM 00746184
E] 9/3/2012 4:00:00 PM 00581087
e GardelaaD 10 9/3/2012 5:00:00 PM 00379092
1 9/3/2012 6:00:00 PM 00156763
12 9/3/2012 7:00:00 PM 00
13 9/3/2012 8:00:00 PM 00
1 9/3/2012 9:00:00 PM 00
15 /3/2012 10:00:00 PM 00
16 9/3/2012 11:00:00 PM 0.0
7 9/4/2012 12:00:00 AM 00
, 18 9/4/2012 1:00:00 AM 00
19 9/4/2012 2:00:00 AM 00
20 9/4/2012 3:00:00 AM 00
1 9/4/2012 4:00:00 AM 00
® 2 9/4/2012 5:00:00 AM 00
. F —ins 23 9/4/2012 6:00:00 AM 0.0
1 2% 9/4/2012 7:00:00 AM 0020969
25 9/4/2012 8:00,00 AM 00428823
|: 26 9/4/2012 9:00:00 AM 0.0623353
i s 27 9/4/2012 10:00:00 AM 00776419
; " : E 28 9/4/2012 11:00:00 AM 00888252
—tg— " 2 9/4/2012 12:00:00 PM 00933462
30 9/4/2012 1:00:00 PM 00926176
1 9/a2m 00-00 PM 0 08R4691 L
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TracePro Release: 730

Flux Report for C:\Lambda\tracepro_examples\Solar Utility\three pieces.OML
Wavelength information in microns: All wavelengths and totals

Data generated at 11:12:14 November 27, 2012

Object Name : Material Property Surface Area Wavelength Number Incident Flux Absorbed Lost Flux (All Types) Lost Flux -> Escape Lost Flux -> Flux Threshol¢Lost Flux - Lost Flux - Lost Flux - Lost Flux - Lost Flux -> Other
Surface Name : Surface Property [sgmm] [microns] of Rays [Watts] [Watts] [Watts] [Watts] [Watts] [Watts] [Watts] [Watts] [Watts] [Watts]
Top Fresnel Lens : Plastic-> pmma 0.55 (Sun/Emitter) 0.141145228 0
Totals: 0.141145228 0
Surface 0 : Default-<None> 7.877640415 0.55 (Sun/Emitter) 5800 0.005129512 0 0.001831442 0.001740365 9.11E-05 ] 0 0 0 ]
Totals: 5800 0.005129512 0 0.001831442 0.001740365 9.11E-05 0 0 0 0 0
Surface 1: Default-<None> 3.330902535 0.55 (Sun/Emitter) 3195 0.002367583 0 0.000178098 0.000147155 3.09E-05 0 0 0 0 ]
Totals: 3195 0.002367583 0 0.000173098 0.000147155 3.09E-05 0 0 0 0 0
Surface 2 : Default-<None> 46.01601948 0.55 (Sun/Emitter) 37275 0.027633563 0 0.01009436 0.009664166 0.000430193 0 0 0 0 0
Totals: 37275 0.027633563 0 0.01009436 0.009664166 0.000430193 0 0 0 0 0
Surface 3 : Default-<None> 14.97518238 0.55 (Sun/Emitter) 12852 0.008950075 1] 0.001052088 0.000865237 0.000186851 ] 0 0 0 ]
Totals: 12852 0.008950075 0 0.001052088 0.000865237 0.000186851 0 0 0 0 0
Surface 4 : Default-<None> 59.34921944 0.55 (Sun/Emitter) 57964 0.040227224 0 0.010109915 0.009506321 0.000603594 [} 0 0 0 0
Totals: 57964 0.040227224 0 0.010109915 0.009506321 0.000603594 0 0 0 0 0
Surface 5 : Default-<None> 21.89474013 0.55 (Sun/Emitter) 27684 0.016258344 0 0.001825646 0.001527611 0.000298035 0 0 0 0 0
Totals: 27684 0.016258344 0 0.001825646 0.001527611 0.000298035 0 0 0 0 ]
surface 6 : Default-<None> 70.96428146 0.55 (Sun/Emitter) 62083 0.045804119 0 0.011978516 0.011121997 0.000856519 0 0 0 0 0
Totals: 62083 0.045804119 0 0.011978516 0.011121997 0.000856519 0 0 0 0 0
Surface 7 : Default-<None> 27.92629506 0.55 (Sun/Emitter) 28268 0.019833433 0 0.003903712 0.003487404 0.000416308 0 0 0 0 0
Totals: 28268 0.019833433 0 0.003903712 0.003487404 0.000416308 0 0 0 0 0
Surface 8 : Default-<None> 82.42077814 0.55 (Sun/Emitter) 55406 0.040026992 0 0.01142036 0.010619953 0.000800408 0 0 0 0 0
Totals: 55406 0.040026992 0 0.01142036 0.010619953 0.000800408 0 0 0 0 ]
Surface 9 : Default-<None> 2.289560646 0.55 (Sun/Emitter) 2457 0.001596916 0 0.000351952 0.000306334 4.56E-05 0 0 Y] 0 0
Totals: 2457 0.001596916 0 0.000351952 0.000306334 4.56E-05 0 0 0 0 ]
Surfare 10 - Nefanlt-<Nnne> £ 110349729 0 55 (Sun/Fmitter) 4497 0 NN29SAARK n N NNNRS 7996 0 NON77305A R 49F.NS n n n n n
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Interactive Optimizer

Create Geometry

Apply Properties W

Raytrace
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(54

United States

CHEN et al.

LIGHT CONCENTRATOR ASSEMBLY AND
SOLAR CELL APPARATUS HAVING SAME

Inventors:

Assignee

Appl. No

Filed

YU-SHU CHEN, Chu-Nan (TW);
KUO-FENG CHIANG, Chu-Nan
(TW): CHIEN-TING LU

Chu-Nan (TW)y KUO-MANG LO,
Chu-Nan (TW)r: YING-CHING
CHEN, Chu-Nan (TW)

ZHENG-JAY HUANG, Chu-Nan

(TW)

FOXSEMICON INTEGRATED
TECHNOLOGY, INC., Chu-Nan
(TW)

13,241,070

Sep. 22,2011

2 Patent Application Publication (10, Pub. No.: US 2012/0073626 Al

(43) Pub. Date:

Mar. 29, 2012

30) Forelgn Application Priority Data
Sep. 24,2010 (TW : 099132267
Publication Classification
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) TracePro Expert _Early Access Build: 73X489 (build 12300,64-bit ) M

File Edit View Insent Define Raytrace Analysis Reports Tools Utilities Macros Window Help

DieE] 8| &[%[E| o~ «|efs| g kv & ORB|m|
alalala|a|a|F]d@] #

BiE el #le|e| G5 2

Surface Property: <Nor
Cone 1.55723 millimete

= Surface 1
Surface Property: <Nor
Spline

= Surface 2
Surface Property: <Nor
Cone 4.0743 millimeter

- Surface 3

Entity 3
BV
) Surfaced

Entity 4
B Sun

- Surface 0

- Emitter

- Surface 2
Entity 5

Model | Source |Radmn(e

For Help, press F1

Global Coordinates

2 15 1 05 0 05 -1 -1.6

2 15 1 05 0 0.5 -1
X (millimeters)
Min:9.2916e-015, Max:42.989, Ave:1.2858
Total Flux:1.6994e-005 W, FluxEmitted Flux.0.00055684, 173 Incident Rays

-1.5

G|t ] H %[ 4w H|| D[] c]P| Blu]2|S]| ][] 2
)} Model{three pieces.OML] =5 51 Irradiance/Tluminance Mag:(three pieces.OML] @ =
Top Fresnel Lens Total - Irradiance Map for Incident Flux
Bottom Fresnel Lens PV detector
cpc
2 Surfaced

X:-25.345776 V:-5.205223 7:1.724566 mm X:-24.865473 ¥:-7.095654 7:-13.932518 mm

-

N
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