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Presenter

* Presenter
Dave Jacobsen
Sr. Application Engineer
Lambda Research Corporation

* Moderator
Mike Gauvin
Vice President of Sales and Marketing
Lambda Research Corporation
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Format

* A 25-30 minute presentation followed by -;A‘:‘” o =/elel
a guestion and answer session B O etephone
® Mic & Speakers Settings
@ & MUTED i
» Please submit your questions anytime @ | = avestons

using Question box in the GoToWebinar
control panel
[Enter a question for staff]
Test Webinar
Webinar ID: 258-580-816

Golo\Vebinar
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Additional Resources

Past TracePro Webinars

http://www.lambdares.com/webinars

TracePro Tutorial Videos

http://www.lambdares.com/videos

TracePro Tutorials

http://www.lambdares.com/features/tracepro-tutorials

Information on upcoming TracePro Training Classes

http://www.lambdares.com/training/software-training

B TracePro
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http://www.lambdares.com/videos
http://www.lambdares.com/features/tracepro-tutorials
http://www.lambdares.com/training/software-training

Upcoming TracePro Training

* University of Applied Sciences — Jena, Germany
* Introduction to TracePro — Mar. 8 — Mar. 9, 2016
* Optimization with TracePro— Mar. 10 — Mar. 11, 2016

e Littleton, MA USA
* Introduction to TracePro — Mar. 22 — Mar. 23, 2016
* Optimization with TracePro — Mar. 24 — Mar. 25, 2016

ETracePro




Latest TracePro Release

TracePro 7.7.1
Released February 26, 2016

Customers with current maintenance and support agreements can
download this new release at:

http://www.lambdares.com/CustomerSupportCenter/index.php/trace-pro/current-release

ETracePro
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Agenda

Introduction

Luminaire Example

Importing geometry from CAD program
Creating geometry in TracePro
Applying properties

Define sources

Running the raytrace

Analyzing the results

Light Guide / Backlight Example

Using rayfiles

Questions and Answers
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Introduction

Typical TracePro workflow

N TracePro




Introduction

Alternate TracePro workflow

/ CAD Program \

. /

S TracePro
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Introduction

Alternate TracePro workflow

/TracePro Bridge for\

SolidWorks

N\ /

S TracePro
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Introduction

Typical TracePro workflow

/TracePro Interactive\

Optimizers

\_ /

S TracePro

B @S =




Introduction

Logical and organized menu structure — relevant items are grouped
together and follow a logical order to facilitate an organized workflow

ﬁ TracePro Expert
File Edit View Geometry Define Raytrace Optimize Analysis Reports Tools Utilities Macros Window Help

D D B é f BE o~ @& e ."":‘: k nd :E D % E m (1 usu l:' [E Q: : & @ v I}M "}n ? k‘?
Q Q @ @ Q 6‘:{' 6‘:{‘ ‘i‘ x.T‘ T_z {z {x z_T z_>1< ZLY Yf Xf ZLX Y.l LY kz 4’2 W - 1}) /’ B [ P B [ . @ J % ¥
E§ Medel:[Desk Lamp Assembly, Webinar Example, Complete.oml]
[#- . Base
- Small Counterweight-1/Cut-Extrudel Y

./ Small bottom rod-1/Cut-Extruded
.~ Large Counterweight-1/Cut-Extrude2 == -
.~ Bracket-1/Cut-Extrude3

-/ Reflector Housing

.~ Upper Gear, 1-1/CirPattern1
-/ Lower Gear, 1-1/CirPattern1

.~ Glass Diffuser-1/Boss-Extrudel
-~ LED PC Board-1/Boss-Extrude5
.~ Reflector Only-1/Imported1

./ Target

ETracePro
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Luminaire Example

Finished Model with 3D Irradiance/llluminance

ﬁ Model:[Desk Lamp Assembly, Webinar Example, Complete.oml] = ﬂ
-/ Base
-/ Small Counterweight-1/Cut-Extrudel
-~ Small bottom rod-1/Cut-Extruded
[~ Large Counterweight-1/Cut-Extrude2
-~ Bracket-1/Cut-Extrude3
-/ Reflector Housing
-~ Upper Gear, 1-1/CirPattern1
- Lower Gear, 1-1/CirPattern1
-~ Glass Diffuser-1/Boss-Extrudel
-/ LED PC Board-1/Boss-Extrude5
@-. Reflector Only-1/Imported1
- Target
Surface 0

Surface 1
- Surface 2
Surface 3
=
Surface 5
Entity 12
Block

]

Model | Source IRadianceI

S TracePro




Luminaire Example

Apply Properties

@ Model:[Desk Lamp Assembly, Webinar Example.oml]

E-E

E-E--E-E

&

Apply Surface Property to
the lamp parts

./ Base

. Small Counterweight-1/Cut-Extrudel
./ Small bottom rod-1/Cut-Extruded

. Large Counterweight-1/Cut-Extrude2
. Bracket-1/Cut-Extrude3

 Reflector Housing

 Upper Gear, 1-1/CirPattern1

./ Lower Gear, 1-1/CirPattern1

./ Glass Diffuser-1/Boss-Extrudel

./ LED PC Board-1/Boss-Extrude5

. Reflector Only-1/Imported1

Model I Source |Radiance|

o

ETracePro

.



Luminaire Example

Apply Properties

I Modek([Desk Lamp Assembly, Webinar Example.omi] E=R
-/ Base

. Small Counterweight-1/Cut-Extrudel
-/ Small bottom rod-1/Cut-Extruded

. Large Counterweight-1/Cut-Extrude2
. Bracket-1/Cut-Extrude3

./ Reflector Housing

-~ Upper Gear, 1-1/CirPattern1

.~ Lower Gear, 1-1/CirPattern1

. Glass Diffuser-1/Boss-Extrudel

#-/ LED PC Board-1/Boss-Extrude5

-/ Reflector Only-1/Imported1

Apply Surface Property to
the reflector

Model I Source I Radiance_l

TracePro



Luminaire Example

Modek[Desk Lamp Asser Webinar B en
3} Base
/ Small Counterweight-1/Cut-Extrudel
. Small bottom rod-1/Cut-Extruded
./ Large Counterweight-1/Cut-Extrude2
. Bracket-1/Cut-Extrude3
. Reflector Housing
 Upper Gear, 1-1/CirPattern1
./ Lower Gear, 1-1/CirPattern1
. Glass Diffuser-1/Boss-Extrudel
-/ LED PC Board-1/Boss-Extrude5
-/ Reflector Only-1/Imported1

Apply Material Property to
window

Model I Source IRadiancel

TracePro




Luminaire Example

Apply Properties

ﬂ Model:[Desk Lamp Assembly, Webinar Example.oml] 7

-/ LED PC Board-1/Boss-Extrude5
-Surface 0
Surface 62
- Surface 57
[#- Surface 52
-Surface 47
Surface 1
-Surface 0_2
- Surface 2
Surface 43
- Surface 44
[#- Surface 45
-Surface 46
Surface 48
- Surface 49
- Surface 50
Surface 51
Surface 53
-Surface 54
-Surface 55
Surface 56
- Surface 58
- Surface 59
- Surface 60
Surface 61
-Surface 63
- Surface 64
Surface 65
Surface 66
- BN
-Surface 68
Surface 69

Apply Surface Source
Property to 4 LEDs

¥ Surface 77|
- Surface 78
-Surface 79
Surface 80
-Surface 81
FSutoce )
Entity 10

-, Reflector Only-1/Imported1
< >

~

v

Model I Source | Radiance__l

A

ETracePro
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Luminaire Example

Apply Properties

E3]

& - - - - -

o}

Apply Surface Property to
top surface of the “Target”

Base
Small Counterweight-1/Cut-Extrudel
Small bottom rod-1/Cut-Extruded
Large Counterweight-1/Cut-Extrude2
Bracket-1/Cut-Extrude3
Reflector Housing
Upper Gear, 1-1/CirPattern1
Lower Gear, 1-1/CirPattern1
» Glass Diffuser-1/Boss-Extrudel

LED PC Board-1/Boss-Extrude5
Reflector Only-1/Imported1
Target

- Surface 0

- Surface 1

- Surface 2

- Surface 3

- Surface 5
Entity 12
Block

Model | Source IRadiance|

& Model:[Desk Lamp Assembly, Webinar Example.oml] ILE,HE‘@ ‘

Add object to the model to
act as a “Target”

4

B TracePro




Luminaire Example

B Model:[Desk Lamp Assembly, Webinar Example.oml]
7 Base A
7 Surface 14
i)-Surface 31
i Surface 29
- Surface 27
7] Surface 25
7] Surface 24
7 Surface 3
7] Surface 0
7-Surface 8
+]-Surface 6
7] Surface 23
¥]-Surface 6_2
7] Surface 8_2
7 Surface 1
i]-Surface 0_2
- Surface 2
3}
+]
+
+]
+]
)
+
+
+]
3}
2|
3l
3}
3}
2}

o)

Surface 32
Surface 14.2
Surface 19
Surface 20

- Surface 21
Surface 22
Surface 24 2
Surface 25_2
Surface 272
Surface 29_2

-Surface 312
Surface 32
Surface 33
Surface 34
Surface 35

[
[
[
[E
[c
[
E
[
[c
[E
[E
[E
[
[
[c
[E
[c
[
E
E
[c
[E
E
[
[
e
[c
[E
[E
[

Optional — Apply Color
Property to improve visual
appearance

+ LED PC Board-1/Boss-ExtrudeS
 Reflector Only-1/Imported1
- Target

- Surface 0

1-Surface 1 <
< >

Model I Source |Radiance

TracePro




Luminaire Example

Raytrace Settings

f

E§ Model:[Desk Lamp Assembly, Webinar Example, Complete.oml]

&/ Base i

~ .~ Small Counterweight-1/Cut-Extrudel

»~\/- Small bottom rod-1/Cut-Extruded Options lThresholds ] Simulation & Output I Advanced |

@ Large Counterweight-1/Cut-Extrude2

G-/ Bracket-1/Cut-Extrude3 Analysis Units: |Photometric vI

» .~ Reflector Housing. v Splitting

&-v Upper Gear, 1-1/CirPattern1 Specular Rays Only

-~ Lower Gear, 1-1/CirPattern1 e e

A- .~ Glass Diffuser-1/Boss-Extrudel 2 s

&/ LED PC Board-1/Boss-Extrude5 I Aperture Diffraction

-,/ Reflector Only-1/Imported? Randa Rays:l 1
B~ Target
- Surface 0 ™ Fluorescence
[#-Surface 1 1
- Surface 2
--Surface 3 lImmedratrzlv trace emission wavelengths _'
2] Receiver -
¥ ey I Polarization
. . [” Detect Ray Starting in Bodies
Change the Analysis Units
. Random Seed:| 1
to Photometric

B TracePro




Luminaire Example

Run the raytrace

@ Vo
-/ Base
- Small Counterweight-1/Cut-Extrudel
-~ Small bottom rod-1/Cut-Extruded
-/ Large Counterweight-1/Cut-Extrude2
-~ Bracket-1/Cut-Extrude3
-, Reflector Housing

- Upper Gear, 1-1/CirPattern1
[

[

[

[

[

inar Example, Complete.on ‘EH?‘[?‘

-~ Lower Gear, 1-1/CirPattern1
-,/ Glass Diffuser-1/Boss-Extrudel
-~ LED PC Board-1/Boss-Extrude5
+-.~ Reflector Only-1/Imported1
)., Target

Raytrace Progress

LED PC Wavelength [um] 0.450542
Board-1/Boss-Extrude5/Surfac

Tracing Ray 539112 of 1000004
Remaining 0:00:43 Elapsed 0:00:50

complete [[IINENEN | 54%

Pause | Cancel |

Model I Source IRadiancel

ETracePro

.




Luminaire Example

llluminance Map on “Receiver” surface

5 Iradiance/llluminance Map:[Desk Lamp Assembly, Webinar Example, Complete.oml] || ED

Total - llluminance Map for Absorbed Flux
Target Receiver Global Coordinates

500 400 300 200 100 0 -100 -200 -300 -400 -500

5440

5100

4760

4420

4080

3740

3400

z (mi]limeters)

500 400 300 200 100 0 -100 -200 -300 -400 -500
X (millimeters)
Min:0.00013595, Max:6765.3, Ave:1155.7
Total Flux:1155.7 Im, Flux/Emitted Flux:0.8729, 1016373 Incident Rays

ETracePro



Luminaire Example

Candela Plot on “Receiver’ surface

\dela Distributi

S TracePro
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Luminaire Example

3D llluminance on multiple surfaces — Log scale

| ﬂ Model:[Desk Lamp Assembly, Webinar Example, Complete.oml]

Surface 3 ~
el Surface )
[)-Surface 8
[)-Surface 6

- Surface 23
Surface 6_2
[#)-Surface 8_2
[28 Surface 1

=R Surface 0_2|
- Surface 2
[#)-Surface 14.2
[-Surface 19
[-Surface 20
- Surface 21
Surface 22
¥]-Surface 24 2
- Surface 25_2
i Surface 27 2
7 Surface 29_2
Surface 31_2
- Surface 32
[)-Surface 33
- Surface 34
- Surface 35
Surface 37 e

. Entity 1 B
-~ Small Counterweight-1/Cut-Extrudel
-/ Small bottom rod-1/Cut-Extruded

- Large Counterweight-1/Cut-Extrude2
[/ Bracket-1/Cut-Extrude3
[
£
[«

£
G
E
£

|-~ Reflector Housing

#]-.» Upper Gear, 1-1/CirPattern1
-~ Lower Gear, 1-1/CirPattern1
-/ Glass Diffuser-1/Boss-Extrudel
./ LED PC Board-1/Boss-Extrude5
./ Reflector Only-1/Imported1

& Target -
- Surface 0 !
Surface 1 7
Surface 2

Surface 3

Receiver| v

Model l Source ILuminance

3.16228

1

— 0316228

0.1
0.0316228
0.01
0.00316228
0.001 .-
=0.000316228
i 0.0001
3.16228e-00:
1e-005
3.16228e-00¢
1e-006

ETracePro
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Light Guide / Backlight Example

Finished Model with 3D Irradiance/llluminance

I Model:[Backlight, Webinar Eample.omi] =0 |ES]

- Grid Source

Model l Source ILumi nnnnn

B TracePro




Light Guide / Backlight Example

Apply Properties

S Model{Backlight, Webinar Example.omi] =R R

Apply Material Property to
light guide

LZ

Model \] Source |Luminance

ETracePro
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Light Guide / Backlight Example

Apply Properties

ﬁ Model:[Backlight, Webinar Example.oml]

[#-./ Light Guide

=] Target
- Surface 0
- Surface 2
- Surface 3
- Surface 4
- Surface 5

Entity 4
- X LED
@-X LED

o] &

Apply Surface Property to
“‘Receiver” surface of the
Target

Model I Source |Lumi nnnnn

I TracePro




Light Guide / Backlight Example

Apply Properties

ﬁ Medel:[Backlight, Webinar Example.oml]
B/ Light Guide
Inside Small Circle
Inside Large Circle
St t4
& Segment 1 Bulk Scatter RepTile
Segmen 5 Class and User Data
it Color
Segment 2 Diffraction Property Data
Segment 3 Exit Surface Catalog: |Baddigh! Optimization LI
Segment 0 Fluorescence Name: |Bad<|ightTexture LI
Top Gradient Index
B Bottom Importance Sampling I Texture File
Material
Surface Property: <None || | J25rE Surface Catalog: [Default =l
RepTile from Backlight O Prescription e | _J
5 < lame: |Flat whi
RepTile Surface: Backligh Raytrace Flag lesbhoni 2t wivie pant =
B :tyla;:e ';9925 Boundary and Orientation
nti urface
Material from Plastic Surface Source Use Surface Bounds v Depth: | 0.5
Material name pmma Temperature |Boundary Center |~ Texture Origin Texture Up Boundary Up
B Target Temperature Distribution X: ]O X: | 25 X: IO X |‘]
Surface 0 5
S y: [0 v: [o y: [1 Y: [1
Surface 2 z [o z: [o z o z [o
Surfaced Pixel Dimensions
o :u:ace;i Width: ] 1 Height: | 1 ]Hole L]
urface
Entity 4 Bpot | Apply viewData_ |
- X LED
- X LED
the “Bottom” surface of the
< >
Model I Source ILuminance

B TracePro




Light Guide / Backlight Example
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Light Guide / Backlight Example

Insert rayfile for LED1

a Model:[Backlight, Webinar Example.oml]
(- Grid Source |

- Surface Source

(- File Source ' File Source

— X
NZLED 1 <
b2 Name:

Ray File: | C:\Users\djacobsen\Documents\Dave] Documents _J

Trace % of rays: ’100— Scale flux: l1— - L@"
Units: W Display Color: _
[~ Center Position [Rotaton————
Xi IO—- X W——' v
s wlg
Z: |25 z: |0
in Degrees l

Wavelength (um) | Weight [Flux I#Rays
0.57 1 0.02 | 100000
0.02 | 100000

Totals




Light Guide / Backlight Example

Insert rayfile for LED2

n Model:[Backlight, Webinar Example.oml]

- Grid Source I
- Surface Source

[=)- File Source |87 File Source _ X
M- LED 1

Name: [[ED 2
Ray File: IC:\Users\djambsenDoomenis‘DaveJ Documents _l

Trace % of ravs:l 100 Scale fiux: I 1
Units: ]Radiometric vl Display Color: _

i~ Center Position [~Rotation

Wavelength (um) | Weight |Flux I#Rays
0.57 1 0.02 | 100000
Totals 1 0.02 | 100000

Insert I Modify




Light Guide / Backlight Example

Raytrace Settings

a Model:[Backlight, Webinar Example.oml]

(- Grid Source

- Surface Source

El File Source
WA LED 1
Bl LED2

Change the Analysis Units - ., ccene

to Photometric

% Raytrace Options —

Options IThresholds | sSimulation & Output | Advanced |

|

Analysis Units: IPhotometric v I

v Raff splitting
Specular Rays Only
Importance Sampling
Aperture Diffraction

Random Rays:l 1

I Insert file source

IImmediater trace emission wavelengths

[~ Polarization

[~ Detect Ray Starting in Bodies

Random Seed:| 1

Aoply

Set Defaults |

|
S TracePro




Light Guide / Backlight Example

Run the raytrace

|§] Surface Source

= File Source
@y
- LED2

Model | Source [Lumi

Raytrace Progress

LED 2

Tracing Ray 112197 of 200000
Remaining  0:00:13 Elapsed 0:00:17

concict= [IHNNNNNER s6%

| =]

s TracePro

f'\




Light Guide / Backlight Example

llluminance on “Receiver” surface

7 Iradiance/llluminance Map:[Backlight, Webinar Example.oml]

= =R =)

Total - lluminance Map for Absorbed Flux
Target Receiver  Global Coordinates

-49.7 -40 -20 0 20 40 60 80 100 120 140

1920

1800

1680

1560

1440

1320

1200—

|

(millimeters)

1080

960

Z (millimeters)
Min:4.8327e-007, Max:2293.7, Ave:399.64
Total Flux:4.8241 Im, Flux/Emitted Flux:0.18548, 69337 Incident Rays

497 40 -20 0 20 40 60 80 100 120 140

-

S TracePro




Light Guide / Backlight Example

3D llluminance on “Receiver”’ surface

B Modek[Backlight, Webinar Eample.om] o[ (]
-/ Light Guide
= Target

Surface 0
Surface 2
- Surface 3
Surface 4
Surface 5
Entity 4
- X LED
- X LED

B TracePro




Summary and Questions

TracePro is easy learn and use and will allow you quickly get up to
speed with analyzing and improving your designs:.

v" Design process time can be shortened considerably

v Designs can be tested “virtually”, cutting down on the need for physical
prototypes

v Models can be imported from CAD programs or built directly in TracePro

v Numerous analysis tools are available and the analysis process is easy
and straightforward

v’ Logical and organized menu structure

For more information or to sign up for our free 30-day trial please visit us at:

www.lambdares.com

Phone: +1 978-486-0766 E-mail: sales@lambdares.com
B TracePro
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