Product Design Suite 2013

Eco Materials Advisor and Strategic
Sustainability in Design Engineering

In this exercise you will learn how to utilize the Eco
Materials Advisor (EMA) in Autodesk® Inventor®
software to evaluate the environmental impact of
the design choices that you have set from within
Autodesk Inventor. The EMA is a tool that will help
quantify the environmental impacts of your
assembly and search for alternative material
options.

To complete the steps in this hands-on test drive
you will need Autodesk® Product Design Suite
2013. If you are not currently a user, click here to
download your free, 30-day trial of Autodesk®
Product Design Suite Ultimate 2013.

Before you start:
e For this exercise, you will need to have the
assembly ‘Assy, door.iam’. Available here.
e Read the introduction to the Eco Materials
Advisor in Inventor® by Granta Design here.
e Watch the short introductory videos and
tutorial guide by clicking on a thumbnail below

Open the Assy Door file and launch the EMA:
1. Open Autodesk® Inventor®, click on ‘projects’ in
the ribbon, click browse for the project file ‘Assy,

Door.ipj’, click open and then select done. This
will assign the correct project for this tutorial.



http://usa.autodesk.com/adsk/servlet/download/item?siteID=123112&id=16500123
http://usa.autodesk.com/adsk/servlet/index?siteID=123112&id=20310226&linkID=9242016
http://inventor.grantadesign.com/en/
http://www.youtube.com/watch?v=zXy07D9x0XM
http://www.youtube.com/watch?v=fGhoInz-VUs
http://www.youtube.com/watch?v=9jvWyw6OMh4
http://www.youtube.com/watch?v=YJgMKmhE_3w

2. Select file then open and select ‘Assy, Door .
3. Thisis what the assembly should look like.

B L

4. Open the Eco Materials Advisor (EMA). In
Inventor, on the ribbon, click on the
‘Environments’ tab and click on the ‘Eco
Materials Advisor’ icon.
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b, |

Dynsmic Stress Frame Optimizstion Inventor BIM  Cableand Tube andfEco Materials Adviserl Convert to | Add-Ins
Simulation Analysis Analysis Studio Exchange  Harness  Pipe Weldment |

Begin Convert ~ | Manage

5. The Eco Materials Advisor will open on the right
hand side of the Inventor window.
6. The main toolbar is located at the top of the EMA

| window. | ~_
Upgrade P hQwl-B>E2
Eco Materials Adviser .

Materials & Processes:

Eco Impact Analysis:

Get started with Eco Materials Adviser...

Upgrade from this base version
to the full version

7. Take a few moments to familiarize yourself with
the EMA toolbar features by hovering your
pointer over each icon to activate a popup menu.
Below is a list of each icon’s features:

The toolbar provides access o the main functions and tasks. Hover
over an icon to see the function name.
I Home - returns to the Eco Materials Adviser homepage
View and edit assignments - shows the materials and
processes currently assigned to each part, and allows you to assign
materials and processes
Browse - shows a tree view of your Eco Materials Adviser
abase, and allows you to browse for materials
Search - allows you to search for materials by name, or by
material or environmental properties
Manage your favorites - allows you to view and edit a list of
favorite materials
=1 View dashboards - shows the results of an eco-impact analysis
of your current design, in a visual format
View reports - allows you to view and print a PDF report of your
apalysis
] Settings - allows you to choose your preferred currency and
nit system, and see your database settings
Help - opens the User Guide in a browser window

Page 2



Review the data for the current assembly:
8. Select the ‘view dashboards’ icon from the EMA
toolbar.

e hQalB >89

9. The eco impact dashboard will appear is the
bottom half of the EMA window

Eco Impact dashboard *®
EEL
Reduction Change Increase Current
100% 0% 100% Total
- . 5 N f — 910
f | Ml
= 5 . F M "— 61
o )|
. . . f e 8300
lters
1 ] : 68
uso
[ % "
& Mot applicable to assemblies

Gateway successfully initialized

10. This is where you can review the results data
once you start the comparison.

11. Familiarize yourself with the icons on the top
right of the eco impact dashboard.

Set baselne Baseline —sets the currently selected material and process as

the standard or baseline material. This infoermation will then be what future
materials are compared to.

@ Refresh - updates the eco impact dashboard to account for new changes.

. View Summary - displays a visual summary of the materials and
processes selected.

@ View Details - displays an in-depth eco-analysis of the materials and
processes selected.

Information - shows information if the analysis is incomplete. Will be
displayed red if something can be changed to improve analysis.

m Save Analysls Results - saves analysis results to the component,
which shows up as “custom” data in iProperties.
-
Energy Usage - displays the embodied energy in mega-Joules (MJ)
of the materials and processes for your part or assembly (embodied energy,
energy to manufacture and energy required in end of material life).

Carbon Footprint - displays the amount of embodied carbon
dioxide (in kilograms) of the materials and processes being analyzed in your
design .

Water Usage - displays the water used (in liters) for materials and
processes being analyzed in your design.
- Cost - displays the material cost in USD of a specified part or assembly.
RokiS

[ |

(e
& : Compliance — displays if the material will pass the RoHS standard,
FDA’s standard for food contact and a recommended method of disposal at the
end of the product’s life.

Browse for a material and assign to part:

12. There is a red cross next to the ‘RoHS’ icon, this
means the assembly is non-compliant with the
Restriction of Hazardous Substances Directive.
We can find out why and resolve the issue by
clicking on the ‘X’ next to the RoHS symbol.

" = ~ y | uso
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13. Atable will appear. Scroll down till you see the
red highlighted components. This is indicating
that there is no material assigned to these
components. You need to resolve this before you
can continue.

Eco Impact dashboard x
v B
4 rRoHS compliance

Component - RoHS compliance

TIOT TS OO L -

PK46.51.13.003:1
.PI(46.51.13.UU3:2
.PI(4E.51.13.U[33:3
.rubber ring:1

¢4 [%]

lrubber ring:2
.rubber ring:5
rubber ring:&
rubber ring:3
lrubber ring:4
< | m

Gateway successfully i

14. Left click on the ‘rubber ring:1’ and click on

‘Browse for materials’ from the hover menu.
PK46.51.13.003:2 v

PK46.51.13.003;

rubber ring:1

rubber rir Select part

rubberr

rubber it - Search for materials

rubber ring:3

olo

15. The browse option box will open at the top of the
EMA window. Click on ‘Typical materials’ then
‘Elastomers/rubbers’.

Uparade f,}l [} O. * LB G

=8 F_’l Typical materils

IESEs

[+ [ Composites

E'@ Elastomears/rubbers
----- atural rubber y)
----- E Silicone rubber (51}
{8 Ferrous metals

&+ {8 Non-ferrous metals

G [l Plastics

16. Click on ‘Silicone Rubber’ from the hover menu,
select ‘Assign to selected parts’.

T T SO USE

423 Elastomers/rubbers
B Watural rubber (R
B silicone rubber (SI)
il Ferrous metals ! | to selected p
{8 Mon-ferrous me View damsheet
[+
.ﬁ Plstics Add to favaorites
= Woods

Show processes

17. The bill of materials will update and the eco
impacts dashboard will appear again indicating
that your assembly would be RoHS Compliant*.
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Eco Impact dashboard x
Set baseline | |@ B|E| |E|
Reduction Change Increase Current
100% 0% 100% Total
- | [ i | 570
T M)
"% ' ' ' ' 34
nn,i I L
’ [ i ' 1000
liters
’ 1 i ' 28
- A usD
RoHS ‘7
10l v
B .
&2 Downcycle - reprocessing

*The EMA provides an indication of RoHS compliance based on material choices
assigned to your assembly — however it is best to obtain specific data from the
manufacturer on RoHS compliance.

Set baseline for material comparison:
18. From the ribbon, click on the ‘return’icon and
select from the dropdown options ‘return to top’.
it | # Pin
i | @

illet | || Pin Grou
L'__] ; Convertto | Return
3l Properties | Sheet Metal -

Harness | Convert |
- @Return

6 Return to Parent
@ Return to Top

Return to Top (Ctri+-)

Returns to the top model in the browser.

Press F1 for more help

19. You will notice that currently there are no
impacts on the graph in the eco impact
dashboard - this is because you have not
assigned a material to compare against yet.

20. There is data on the current assembly presented
in the right-hand column under ‘current total’.

Eco Impact dashboard x
(Setbmsane) (@ , @0 @
Set baseine | |© Baseline for assessment Bmo @
Reduction Change Increase Current
100% 0% 100% Total
- | [ 1 ‘| | 570
ks M3
"% ' ' ' : 34
lill,i . ! I , : kg
1000
liters
’ 1 i ' 28
L I uso
| RoS "

21. The EMA works by informing you where
environmental hotspots (the area with the
largest impacts) are occurring in your current
design and then assists in searching for lower
impact alternative materials.

22. Once you have assigned a new material, you
can make a comparison to see what
environmental and cost savings your material
substitution would have.
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23. All the parts now have materials assigned so
you can set a baseline to compare against,
then, once you have searched for and
assigned a material alternative, the EMA
graph will update with the impact savings.

24. In the EMA Eco Impact Dashboard, click on the
‘Set baseline’ button. This will set the baseline.

Eco Impact dashboard x
B BEo @
Reduction Change Increase Current
100% 0% 100% Total
- ' ' ] | 570
M)
b 34
nn,f I kg
1000
liters
28
L= I uso
| RoMS v’

Review eco hotspot for current design:
25. You now need to find out where the eco hotspots
are for our current design. Click on the ‘Co:” icon
in the eco impact dashboard.

Reduction Change Increase Current
10095 0% 10095 Total
- | 1 i ‘| s70
b M]
"% ' ' ] ' 34
m’i I kg
I 1000
liters
] ' 28
L I uso
| RoMS v’

26. You will now see the carbon footprint for the
entire assembly, the highlighted red sections are
the eco hotspots indicted by the EMA.

27. You can scroll through the other impact
categories (energy, water and cost) by clicking
the arrows in the corners.

Eco Impact dashboard *®
Set baseli [es] -.
< [ potpril ] 5

Component Total = tial < [Manufact._. < | End of lfe =

fparel, Door:1 34 36 2.7 4

Frame, Doo... 15 69 0.0 -

Hinge, Low... 3.1 18 0.0 -

PK46.51.11.. 3.2 3.9 1.9 3=

Hinge, Upp... 0.72 2.6 0.0 -1

integral hin_.. 0.54 0.65 0.31 -0,

integral hin... 0.24 0.63 0.31 0.

2108-6105... 0.42 0.52 0.0 -0.0

Handle, Do... 0.34 1.2 0.0 -0.

Pk46.51.11... 0.27 1.2 0.0 -0.

rubber ring:1 0.19 0.16 0.0 0.0 -
1 m 3

Total 62 140 5.3 -79
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28. The eco hotspot is identified as being in the
‘window’ part of the design (Panel, door1) with a
total point score of ‘34’. You can now review the
datasheet on the part’s material.

Review a material datasheet:
29. Click on ‘Panel, Door1’ and from the hover menu
click on ‘select part’.

[ECO IMpact aasnooara

@M o

C0: footprint (kg)

Components ﬂ =| Material = Manufact... = | End of life =
Panel, Door:1} @: 35_“ ?ﬁﬁiﬁ “E=
Frame, Doo||Select part | J 0.0 -

Hinge, Low Browse for alternative materials 0.0 z

PK46.51.11 Search for alternative materials 1.9 e
Browse for alternative processes

Hinge, Upp... s e 0.0 1

intenral hin 054 0AS 021 0.

30. In the top part of the EMA a list of materials will
appear. From the ‘panel, door:1’ line, click on the
‘Polycarbonate’ and from the hover menu click
on ‘View datasheet’.

View and edit assignments
| Part = | Material - | Process ! | |
[ Frame, Doar:2 B Aluminum alloy...

[[] PK46.51.11.015:1 B Steel, Low car/

[7] PK46.51.11.040:2 -

[]2108-6105015:2

D.integml hinge:1

-D.integml hinge:2 B Casting

[¥]|Panel, Door:1 B Polycarbonate ... B Polymer e:-:trus...| |

[] Hinge, Upper:2 _l Stainless steel, Assign to selected parts

-D.Hinge, Lower:2 -l Stainless steel} mm"

D.Handle, Door:1 . Stainless steel, Add to favorites

[ rubber ring:1 E Silicone rubber- Show processes

31. A PDF datasheet will open and you can review
the associated environmental impacts for
Polycarbonate.

Genaral proparties
Sowrce
Based on the MateriafUniverse record ‘PC (low viscosity, molding and extrusion]

.. B Casting

Designation
Pualycarbonate (Low Viscosity, Unfilled, Mokiing and Extrusion)

Density 1200 kg/m*3
Prica 4510 5.0 USD/kg
Iradenames

Alcom; Alfacart; Anjalon; Astalon, AxasPC, Azioy, Barlo; Beetle; Calibre; CarboGlass; Carbotex;
Cyrolon; Dafneloy, Daitophex. Decarglas; Dsaterm; Durmax; Durolon; Dynacom; Ecocarb; Edgetek;
Emerge; Ensicar, Forex; Hiloy, Hygard; Hylex; Hynsin; Hyzod; lupilon; lupon; Karbolon; Kobaloy;
Kopla; Latlon; Lexan, Lubnion; Lupoy, Luvocom, Makrockear, Makrofol, Makrolon, Markoblend,
Maxxim, Megarad. Monogal, Multilon, Navallay, Naxell, Neion, Novamate, Novarex, Nyky, Palsale,
Panlite; Paramaghty, PCLight, Perlex; Permastat, Pokalon; Polygal, Polyman; Remex; RowTec,
Scanlec, SDPolyca, Seracark, Sewon Glos, Shinile, Signature, Sinvel, Sitralon, Stapron, Staren,
Starcy, Stella; Sungal, Sustanat, Tarolon; Tecanat; Tekbon; Tekulon; Terez, TismoPobicon, Trirex,
Tuftak, Tynac, Ulraluf, Vampcarb, Wondere, Zelux

Composition (summeary)

Polycarbonate homopolymer of bis-phencl A (BPA): (OCSHAC(CH32CEH40C=0n. Low wiscocity
grades have lower mokscular weight, are more processabhe bt less iough

mmmmnmcmmm
o juction 100 to 110 Mdkg

5710 6.4 kakg

170 to 180 Ukg

18 1o 10 Mi'kg
5.8 1o 6.4 Mikg
11 10 14 M2
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32. On the first page you will see the impact
categories (Coz, energy, water) with hyperlinks to
detailed information on these categories.

33. You are interested in the section titled ‘Primary
Material Production’. This gives you a benchmark
for seeking alternative, lower impact materials in
the EMA.

34. You can see that the CO: footprint is high (5.7 to
6.4 kg/kg), as is the water inputs - you will use
this data as your search criteria for finding an
alternative material to the polycarbonate.

35. Keep the PDF open and return to the EMA. You
can now search for a lower impact material
alternative for the window part.

Search for an alternative material:

36. In the eco impact dashboard click ‘Panel, Door:1’
and from the hover menu select, ‘Search for
alternative materials’.

Eco Impact dashboard *®

EEE

[l co. footprint (kg)
Components Total < | Materal = |[Manufact.. = | End of life =

IPaneI, DDD“EI 24 36 2.7 .

Frame, Doo Select part 0.0 -i
Hinge, Low, Browse for afternative materials 0.0 _!
pra.51.1 | SNSRI IEE 19 -2z
Hinge, UDDmBrowse furillfe'_rnathfe prUcE:sEes 0.0 _15
integral hin.. 0.54 0.65 0.321 —D.-!
integral hin... 0.54 0.65 0.31 —D.-i_

37. The search options will appear in the top section
of the EMA window.

38. There are a variety of search criteria that can be
used to find an alternative material. However,
you will not be using all the search criteria so you
can remove it from the list. Click on the ‘X’ in the
corner of the search criteria shown below:

RPEROQXLE>E2

Search the database for a material

Add a search criterion... - | Search now |

[- My search results must contain ® |
this exact phrase -

[ v Density is between: 480 and 19000 kg/m™3

x
[ v C02 footprint, primary production is at most: 15000 ka/kg ®

l v Embodied energy, primary production is at most: 260000 M1fkg = I

|+ Price is at most: 55000 USD/kg
[ v Tensile strength is at least: 1.1 MPa

[ »  Water usage is at most: 290000 I/kg x ]
[ v Yield strength (elstic imit) is at least: 1.0 MPa l s I
[ ¥ Young's modulus is at least: 0.0012 GPa E
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39. It will be useful to look for a material that is cost
comparative to your existing design, so you need
to re-add the cost option.

40. Click on the dropdown box at the top that’s says
‘Add a search criterion’, select ‘Price’. It will re
appear in the search options.

e RQHXLE>87

Search the database for a material

Add a search criterion... | 'I Search now
Add a search criterion... B

My search results must contain ] = ]
CO2 footprint, primary production

Compressive strength

Density

Electrical resistivity || =

Elongation T3 * ]
Embc-die;llenergy, primary production + 15000 ka/ka x ]
Flammability IE

Food contact grades? | most: 260000 Ml/kg = ]
Maximum service temperature L 2 ]

Minimum service temperature
Foisson's ratio

Price

Recycle fraction in current supply
Resistance to UV radiation (sunlight)

41. Hover your mouse over the money symbol in the
eco impact dashboard and you will see that $28
is the estimated cost of the assembly.

11U U TO0%% [OTdl
| i ] ' 570

A e—

kg
1000

liters

; ) [ ] | e 28
E&J (usD) LD

Ro Material: 28

T Click indicator to view details

A

42. You can use this as an upper limit for your search.
In the ‘Price’ section type ‘28’ under ‘is at most’.

43. One of the core functions of the ‘window’ in your
assembly is to let light in so you want to restrict
your search to only transparent materials. Type
‘Transparent’ into the field under in the box ‘My
search results must contain’.

e Qe L_B>82

Search the database for a material

Add a search criterion... - | Search now

[v Price u]

is at most hd

USD/kg

{ 0,040 to 55000 )

[ = My search results must contain x ]

this exact phrase -

I transparent | |

44. Expand the search option ‘CO: footprint’ by
clicking on the small arrow to the left.
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45. Refer back to the Polycarbonate PDF under the
CO: footprint it says between 5.7 to 6.4 kg/kg.

Primary material production: energy, CO2 and water
Embodied energy, primary production 100 to 110 MJ/kg

CO2 footprint, primary production 57t06.4 kglkq
Water usage 170 to 180 I/kg

46. Back in the EMA enter ‘5.0” where it currently has
the default of 1500’

{ 0.040 to 55000 )
[v My search results must contain s ]
this exact phrase -
transparent
E C02 footprint, prirmary production ®
is at most >
m—
{ 0.050 to 15000 )
E Embodied energy, primary production is at most: 260000 M1/kg = ]
[ »  Water usage is at most: 290000 |'kg H ]

47. You can use the rest of the data in the
polycarbonate datasheet as a guide for your
search since you are seeking to reduce the
impacts of the polycarbonate.

48. Fill the in the rest of the fields to be identical to
the image below. Water: 150, and Energy: 100.
Then click ‘search now’ and the EMA will search
for materials based on the criteria.

e LOQwLB>-T?2

Search the database for a material

| Add a search criterion... hd |

[' Price % ]

is at most v

28 USD/kg
[ 0.040 t 55000 )

~ My search results must contain x

this exact phrase -

transparent

| ~ (C02 footprint, primary production x

is at most -

afko

{ 0,090 to 15000 }

['v Embodied energy, primary production ®

i at most >

100 M1/kg
{ 1.0 to 260000 )

| = \Water usage x

is at most v

1w

( 3.2 to 250000 )
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Assign a new material to a part:

49. Three options will appear (the free version of the
Eco Materials Advisor only has access to a 50
basic materials in the database — upgrade here
for access to the full materials universe.

e L QB >82

Search results Refine search...

Material |

1 B Ghs
2 B SAN plstic
2 M prolypropylene (PP)

50. Click on ‘Glass’, from the menu select ‘Assign to
selected parts’.

DPFRQRLLE L2
Search results Refine search...
Material
=) B Glass
2 W SAN pl Assign to selected parts.

3 B polyprc View datasheet
Add to favorites
Show processes

51. This dialog box will appear asking you to confirm
the change, click on the ‘assign material’ button.
A Assign material? ®

Laminated glass

will be assigned to selected parts replacing
currently assigned materials.

Click 'Assign material' to continue.

[ Assign material || cancel |

52. If you get error message below, your part has
been deselected, click ‘close’, and repeat steps 33
onwards.

lBHopa-tsselncted x

Select one or more parts before assigning a
rmaterial.

53. A message will appear at the base of the EMA
indicting that glass has been assigned to the part.

RoHS "
1Ol v

L4 )
) Recycle

Glass has been assigned to all instances of the part selected
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Review the material comparison results:
54. In the eco impact dashboard you will see it has
updated and green lines will appear.

Eco Impact dashboard x
E=E
Reduction Change Increase Current
100% 0% 100% Total
- ' d 1 ' 110
T M]
& ﬁ ] : 8.4
m’ kg
1 - 180
liters
g ' . 19
L — 4 | usD
RoHS v
[
[ 3 ; Recycle
Glass has been assigned to allinstances of the part selected

55. Previously you set the baseline for the
polycarbonate design so the data you are viewing
is the comparison between the new material,
glass and the version with the polycarbonate.

56. You can see that there is an improvement in the
embodied energy and carbon footprint, and a
14% lower estimated cost of production

57. These results are just for the window, you can
also check the impact of the entire assembly.

58. Click on ‘Return’ in the Inventor ribbon, click on
‘Return to top’ from the dropdown box.

tlt & Pin % «@

llet | | Pin G
[+ ] NIt Convert to Return
57 Properties | Sheet Metal T

@ Return
6 Return to Parent
6 Return to Top

59. The Eco Impact Dashboard will update and
present results for the entire assembly.

60. Click on the table icon and the list of materials
will appear for the CO: footprint.

I Harness | Convert

Eco Impact dashboard *®
Set baseline E
Reduction Change Increase Current
100% 0% 100% Total
- ’ 1 1 ' 470
M]
& | ' : 36
w09 ﬁ o
[ i ' 7500
liters
; \ . 50
L —4 4 uso
RoHS "

101 %
)
L3 Not applicable to assemblies

Glass has been assigned to all instances of the part selected
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61. You will see that the CO: footprint for the
window has dropped to 15, but still has one of
the largest impacts for the assembly mainly due
to the mass/size of the part.

62. Click through the arrows in the corners to see the
details of the other impact areas

Eco Impact dashboard ®
Ea
[ co; footprint (kg)
View Energy usage indicator | = | Material = |Manufact.. = | End of life
Frame, Door:2 © % [: | 0.0 I
Panel, Door:l 8.4 9.3 0.0

Hinge, Lower:2 3.1 18 0.0 3
PK46.51.11.01... 3.2 3.9/ 19 )
Hinge, Upper:2 0.72 2.6 0.0

integral hinge:1 . D.54. 0.65. D.31-

integral hinge:2 0.54 0.65 0.31
2108-6105015:2 0.42 0.52 0.0

Handle, Door:1 . D.34. 1.2. D.D-
PK46.51.11.04... 0.27 1.2 0.0 -
4| (1] | 3
Total 36 110 2.6 -

Save your analysis to your assembly:

63. Save your analysis results to your assembly by
clicking on the save icon in the top right-hand
corner.

Eco Impact dashboard

x
/@ [=]

Water usage (liters)
Component 3 Material =

Frame, Door:2

Hinge, Lower:2 480

Panel, Door:l 180
PK46.51.11.040:2 1105
PK46.51.11.015:1 . a8
Hinge, Upper:2 68|
2108-6105015:2 46
Handle, Door:1 3z
inteagral hinge:1 16
integral hinge:2 l 16
PKAR 51 173 NN3-1 11T
Total 7500

Analysis resufts saved

64. A notification of the Analysis being saved will
appear at the bottom.

Generate a comparison report:
65. To view the full details of the materials
assessment and comparison, click on the report
icon in the main toolbar.

DERQARLE>S2?

Search results Refine search...
Materil |
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66. Click on ‘Eco Impact Comparison’ and from the
menu select ‘View PDF report’.

GPERQRLB>O2

Select a report to view
Report |
Eco Impact [ ]

Eco Impact Comparison (i ]

67. A PDF report will open in Adobe.

Eco Materials Adviser. Comparison Repon

PartiAssembly rumbsr: Assy, Doos
Conducted by. miread@grantadesign.com Date: 1632012

This report detalls the changes in the eco impact of your new concept assembly compared 1o your
baseling assembly. A comparison is made for each of the indicators.

Contents

Overview page 2
Energy usage summary page 3
CO2 footprint summary page 4
‘Waler usage summary page 5
Cost summary page 6
RoHS pliance and Food-contact ity summary page 7

68. The second page includes an impact overview.

Overview: change compared to baseline

' 49 % reduction in Energy usage

Hﬁ' 41 % reduction in CO2 footprint

10 % reduction in Water usage
w -14 % reduction in Cost
RoHS no change in non-compliant parts

T' s ! No change in non-compatible paris

69. More details are presenting such as the impacts
across the main life cycle stages (there is no data
for transport or use as they are only available in
the full version of the EMA).

70. You can view the CO: savings and see that there
has been a 20% reduction in the embodied
impacts of material production and a significant
reduction of 51% for manufacturing.

0§ CO2 footprint: summary for 19 parts analyzed

E 50
i, — B

100

-150

Matiral Manlactsn Teansport Use End of e Tetal
e Change o Bgiconlage.

Material {kg) 140 110 -27 -20 % reduction
Manufacture (kg) 53 | 26 [ 27 51 % reduction
Transport (kg) Avallable In Full Versian of Eco Materiale Adviser
Use (kg) Available in Full Version of Eco Malerials Adviser
End of life (ka) -79 [ 76 [ 3.8 | 5% increase
Total (kg) 62 | 36 26 |-41 % reduction
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71. You can view the cost reduction for the raw
material and see that it has decreased by 14%
(this is an estimate).

& Cost: summary for 19 parts analyzed

L]

ma

&
- 50
]
2 4
®
5 k]

o0

10

-] + +

Mataral Marsfacture Tranaport Usa End of Mo
Daseine [INNBNNEN crenge | Percentage

Material (USD) 70 | 60 | 9.7 | 14 % reduction
Manufacture (USD) Mot included in analysis
Transport (USD) Mot included in analysis
Use (USD) Not included in analysis
End of life {USD) Not included in analysis

72. The appendix includes information on how the
results are calculated.

Appendix A: How are these figures calculated?

Tha environmenial indicators included in this analysis are based on detailed, quantitative studias of
the natural resources and energy required to:

= produce a material,
« procaess That matarial in manufacturing oparations,
+ manage that material at the end of its useful life.

Thasa siudias allow us 1o say how much anargy is consumed or how much CO2 is raleased inlo the
almosphere in order o produce, process and manage Tkg ol a malerial.

The base version of the Eco Materlals Adviser focuses on the wl===)
analysis of the material production, product manufacture and end A "‘
ol life phases of the product Hecyche. The full version extends this T | ; } =
analysis 1o include the eco impacts associated with the transport — | q =
and use phases. \\\ I
For each material in the database a default end of life strategy f_._‘[--]_r.__..
has bean assigned (recycls, landfil elc) based on the maost f

strategy in practice today. Where the % e

and of life phase is shown as reducing the eco impact, this is dua

1o the environmental benalits of avoiding the production of virgin materials (or fuel, in the case of
ion with heat ¥). Further ion of these i and the ive range of

data sources can be found in the *Eco Impact analysis” section of your user guide.

73. Save your PDF report (File > save as > PDF) as this
can be attached to Vault files or used later for
further comparisons.

74. To exit the EMA, up on the ribbon, click on the
‘Finish Eco Materials Advisor’.

Type a keyword or phrase

¢

Finish
Eco Materials Adviser||
| J

Save assessment:
75. Create a ‘save as’ version of your assessment to
demonstrate the design iteration.
76. In Inventor in the top left hand corner click on
icon > save > save as’.

g Save the file in the different file name
inthe default farmat.

Save Copy As
Save the active document contents to

E Save v | By thefile specified in the Save Copy 25

dialog box, The ariginal file remains
e

77. Save as ‘Assy_Door_Glass’.
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Since you have changed the material type, you can
now consider how you can make changes to the
design to further reduce the environmental impacts
by using eco-design strategies.

Consider which eco-design strategy is relevant:

78. You could consider a variety of eco design
strategies such as lightweighting and
dematerialization — especially for the glass
window since the material change would have
increased the mass.

79. Let’s reduce the thickness of the glass window to
see if this will affect the eco impact. The EMA
does not let you compare between assemblies at
this stage, but you can generate separate
reports, from separate part files, for your design
interactions and compare the results.

80. In Autodesk® Inventor®, make sure you have the
‘Assy_door’ assembly open, that the entire
assembly is active (in the browser click on the
Assy,Door at the top of the assembly tree) and
that the Eco Materials Advisor is closed (from the

ribbon select ‘Finish Eco Materials Adviser’).

4; Assembly View ~
| B ssy, Door.iam_|

= view: default
ﬂ Master
[ T default

=" Position

Reduce material thickness:
81. Click on the component priority dropdown
located above the ribbon, click on ‘Select Part
Priority’.

Stress  Frame Optimizati| BW
Analysis Analysis ({fky Select Feature Priority

Bl Select Faces and Edges Convert ~ | Manage | Exit
[ Select Sketch Features

Finish
Eco Materials Adviser

T | “pAssembly View ~ #4 B, Select Visible Only
[#; Assy, Dooriam T Enable Prehighlight
£ 2 Representations e S
- T5= View: defauit
= @ master 2 Previous Selection

OB jnvert Selection

&It
— [ T3 defauit =
G Select All O
— T Position a8 ccurences
£ D Level of Detail : Master o Select Constrained To
[~ 710 Master ) Select Component Size..

L Dl Al Comacpants Soceasead

82. Click on the window component within the
assembly, right click and select ‘edit’.

[t} Repeat Part Priorty.
1% copy I
A0k to New Folder



83. Select the ‘Manage’ tab from the ribbon and click
on the ‘Parameters’ icon.
e e R

Environments  Vault  GetStarted  Online =

f o) A Save Dﬁ & Feature ) Insert iFeature
x 4 o3, Update @3 Insert Object | Angle_equal ~
Parameters | Styles Editor  ~ Derive Index Af
f Purge 5 1mport
| Parameter] p,ometers \

| Displays a dislog box where you view and edit parameters,

Press F1 for more help

84. From the parameters window, scroll down until
and select ‘thickness’.

d41 mm 110 mm 110.000000 [
~{d42 mm 400 mm 400.000000 []
d43 mm 20 mm 20.000000 [}
- d45 mm 155 mm 155.000000 []
d4s mm 65mm 65.000000 @
-{da7 mm 400 mm 400.000000 O
d48 L 12 mm 12.000000
Thomess T B }[E000000 ?
ds0 deg 0.0 deg 0.000000
wlds1 mm 65mm 55.000000 )
{‘E.:r:::m:::ﬂers | d51 is consumed by Filletl |
_] Link [#] 1mmediate Update

85. Where is shows 8 mm under the ‘equation’
column, change the number to ‘6 mm’ and click

s 7
done’.
T30 T D '55.000000 & |
{1 mm 110 mm 110,000000 © =
e - 00 J3o0.000000 (7] =
{-{de3 i X [e] -
{das o © r
46 mm [ =
Liaar = & -
4de mm (@] [
Hidmess 000 - r
|50 _ '0.000000 @ =
Llast i 65.000000 @ =]
[Reference Parameters
Add Numeric | v

|T¥ d:mwe\-i;lgumm
86. Deselect the part by right clicking anywhere in
the Inventor frame and selecting ‘Finish edit’.

Generate new report in the EMA:
87. From the ribbon, click on the ‘Environments’ tab
and select ‘Eco Materials Advisor’. The EMA will
open.

e hQxLB>82

Search results Refine search...

| Materil |

88. Click on the report icon from the tool bar and
select ‘Eco Impact’ then ‘view PDF report’. A PDF
will open with the report for your assembly with
6mm thick glass.
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Select a report to view

e hQwLB>-C2

Report

Eco Impact

Eco Impact Comparison

View PDF report

Tip: Be sure to name your PDF reports with clear descriptions of your
design analysis so that you can review and compare with ease later.
Include material used, design iteration name ect. This will make it
easier to keep track of your different ‘analysis runs’ and you can
then upload PDF reports to assembly files in Vault.

Compare Eco Impacts Report for window part:
89. Open the PDF titled
‘Assy_door_baseline_ EMA _Report’ from the
tutorial pack folder and compare the

environmental i

mpacts for the carbon emissions

presented on page 3.

& CO2 footprint: summary for 19 parts analyzed

90. You can see that there has been a reduction in
the carbon footprint for the window part from
140kg to 110kg as a result of reducing the
material thickness.

From completing the tutorials you have learnt:
v" How to open and navigate the Eco Materials

Advisor

Identified the

AN NI NN

Obtained an overview of how the EMA works
Assigned materials to parts in the EMA
Reviewed eco material datasheets

eco hotspots of the assembly

How to search for alterative materials in the

EMA based on baseline data

ANERN

Generating comparison reports
Review and interpret results

If you are interested in learning more about the EMA
or upgrading to the full version click here.

To find out more about strategic sustainable design
click on one of the topic areas below:

> Life cycle thinking

> Life cycle assessment

> Eco design strategies
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http://www.youtube.com/watch?v=9jvWyw6OMh4
http://www.youtube.com/watch?v=zXy07D9x0XM
http://www.youtube.com/watch?v=fGhoInz-VUs
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