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13.15-13.45

Researching material and product level sustainability in design
- Researching & assessing sustainability — challenges & best practices
- Life-cycle analysis (LCA) and design
- Materials research and selection

13.45-14.30
Granta Edupack introduction (on Aaito computers!)
14.30-14.45
Break
14.45-15.15
Testing Granta Edupack
15.15-15.45
Introducing exercise for sessions 5-8
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Researching sustainability
In design




To be able to compare products and materials and make design choices, there is a need
for comparable data to support impact assessment.

« Carbon footprint as a general way of assessing environmental impacts

» Also several indicators for social well-being are available
(e.g. Human Development Index)

« Granta EduPack database (on Aalto computers) package provides a resource that can
be used to help to gather information on materials (and also nations), to support
material selection and assessment.
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Key elements in sustainability assessments:

Materials (of a product):

» Mass, density, price; recycled, recyclable?

 Critical materials? (rare, no substitutes,
supply chain risks, geopolitics)

Energy / carbon footprint:

* How much energy is needed?

* When and where is it needed?

Environment:

» Ecological footprint/handprint

» Toxicity/accumulation

Legistlation:

» Policies & legislative frameworks
» Guidance & Costs

Society and Economics:

» Fairness and quality of life, good jobs
* Risk, investments, competitive advantage

Materials

Environment

Legislation Society

Economics

Source: Ashby, M. (2013) Materials and the
Environment: Eco-Informed Material Ghéi%@;‘



The ‘golden standards’ for sustainability impact assessments:

A?

Sustainability

|
Capitals Natural

Tools (E-) LCA

Environmental life cycle assessment

Origins SETAC (1991 on)

ISO 14000 series

Methods (1997 onwards)

EduPack Eco-audit tool
Tools

(1)-http://ec.europa.eu/environment/gpp/pdf/WP-LifeCycleCosting.qx.pdf
(2) http://www.unep.fr/shared/publications/pdf/dtix1164xpa-guidelines_slca.pdf

Aalto University

Aris De
ANSYS R'RNTH 5190 e Ashby, 2019

actll

Manufactured and financial

LCC

Life cycle costing

Multiple — EU, US, Other

Technical cost
modeling("

Eco-audit with cost
Part-cost estimator

Human and social

S-LCA

Social life cycle assessment

UNEP/SETAC
(2009) @

www.grantadesign.com/education/resources
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Market need:
design requirements

« Sustainable design needs to include )
assessment / reflection of impacts in ‘ Q@‘
different phases of product-life |

»  One mainly used approach in ecodesign | " (< @ \[E tc‘c;”ﬁ,;.t
is life-cycle analysis (LCA) and the o B

following “life-cycle design” @ |

« Life-cycle analysis (LCA) is an overall S
term of the assessment of life phase Product
impacts of products and systems —

Manufacturing, “ Full
use, and disposal? | LCA

Aalto University
School of Arts, Design 10.5.2024
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LCA process:

( Goal and scope definition
- Defining criteria, methods and system boundaries

o

r Inventory analysis
- Defining inputs and outputs of the system

N

( Impact assessment
- Defining impacts to environment caused by system

(.

Interpretation
- Reflecting
findings
continuosly

Figure 2. The process of LCA (according to ISO 14040 and ISO 14044).
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Life-cycle phases, inputs and outputs, and system boundaries:
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m LCA system boundaries with the flows of resources and emissions across them. System Boundary
A encloses a single phase of the lifecycle. System Boundary B encloses the direct inputs and emissions of the
entire life. It does not make sense to place the system boundary at C, which has no well-defined edge.



* In general design tools for life cycle design range from guidelines and
checklists to qualitative tools, light-weight eco-auditing tools and finally to full-
scale quantitative LCA research, often made by specialized consults

« SLCA refers to easy-to-use “streamlined” LCA tools; They combine both
qualitative and quantitative approaches

« Social LCA (S-LCA) moves focus to production “hotspots” and assessment of
stakeholder impacts through UN HDI goals (see eg. UNEP’s S-LCA manual)
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Assessing (and improving) impacts throughout life-cycle phases

-~ M
A Assess energy/CO,
1. Eco-audit oVerile
Materiais
Manufacturing
]
Transportation g
Use w
& Design Disposal
-
r ‘ =9 ' 2y, ) ¢ * * \'
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* Mass of part » Process energy * Mass * Mass » Nontoxic
aterials
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Source: Ashby, M. (2012) Materials and the Environment: Eco-Informed Material Choice



Different “impact profiles” for different products:
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Source: Ashby, M. (2012) Materials and the Environment: Eco-Informed Material Choice
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* Products and services are embodying materials and energy
 Resources and materials as “shared capital”
- ”Biological” and “Technological” material cycles
 Renewable and non-renewable materials
« Materials and design:

 Embodied energy; Energy consumption during use;

« Toxicity; End-of-Life scenarios (recycling etc.)

-> Accessible data to compare needed!
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Mapping material flows:
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Listing materials and processes:

Component and material list accompanied with processes and EoL
options helps in managing the assessment process.

Example materials list of a sports sneaker:

_— )

Upper textile
Lining and insole
Sole: outer surface
Sole: inside

Nylon (synthetic polymer) Textile production

Nylon (synthetic polymer) Textile production

Carbon rubber
Polyurethane foam

Extrusion molding

Landfill?
Landfill?
Landfill?
Landfill?




Managing information — MET matrix:

MET (materials, energy, toxicity) matrix/table is an SLCA tool/method to

manage research in eco-auditing and LCA processes:

Raw materials
Production processes

Transport/
logistics

Use phase

End-of-Life (EoL)

List of components
and materials

List of production
processes

Infrastructure in
transport & logistics

Materials needed
during use (eg. Coffee
filters)

EoL choices for
components/materials

Embodied energy

Energy consumption in
production

Energy consumption in
logistics

Energy consumption
during use

Impacts of EoL
choices

Issues in materials
production; eg. CO2

Eg. CO2in
manufacturing

Means of transport?
CO2 per kg?

Waste of consumables

Impacts of EoL
choices




MET matrix: Coffee machine (1/2)

Use of MATERIALS

- Copper (exhaustible
material) (0,05 kg).

- Steel (0,3 kg)

- Aluminium (0,3 kg)

- Polystyrene (PS) (1 kg)
- PVC (0,1 kg)

- Glass (0,4 kg)

- Printed circuits (0,1 kg)

- Auxiliary materials
(welding materials,
degreasers and lubricants
for the machines of the
production system of the
company, etc.) (1)

- Product packaging.
(polyethylene bag: 0.3 kg
and cardboard: 0.1 kg)

- lCardboard for repacking
(4

- Instruction manual (0,04
kg).

Use of ENERGY
Inputs

- High energy content in
materials (Al, Cu)

- Transport of ready
assembled printed circuits
from Asia (0.03 kwWh)

- Energy in miscellaneous
processes (Polystyrene
moulding, aluminium
extrusion, welding etc.)

h

- Diesel fuel for transport
(lorries) (0.3 kwh)

TOXIC EMISSIONS T
'Outputs: emissions, efffvent, waste)

- Fire retardants in printed circuit
boards (1)

- Liquefiers for injection
moulding (1)

- PS: Benzene emissions ()

- PUR: Isocyanate (1)

- Emissions due to painting and
gluing (1)

- Metallic and plastic waste (offcuts
and rejects) (1)

- Remainder of lubricants and
degreasers for machines. (1)

- Emissions from diesel fuel
combustion ().
- Remainder of packing:

- Polyethylene bag (recyclable)
(0.3 kg)

- Cardboard (recyclable) (0.1 kg)

See: http://wikid.io.tudelft.nl/WikID/index.php/MET_matrix



http://wikid.io.tudelft.nl/WikID/index.php/MET_matrix

MET matrix: Coffee machine (2/2)

- OPERATION

- Coffee used (65 kg)*
- Cleaning materials (1)
- Water for cleaning
(10.950 I)

F

a.- Heating:
281,25 kwh

b.- Maintenance:
93,75 kwh **

- Waste from consumables (filter
with coffee dregs, etc.) (72,3 kg)
- Waste water from cleaning
(10.950 1.

- Emissions deriving from energy
consumption (2305 kg CO;).

MAINTENANCE
- Parts which are easily
breakable ().

- Transport of
maintenance providers (1)

- Remainder of replaced parts ().

RECYCLING

- Glass (0,4 kg)

- Plastics (1,1kg)

- Instruction manual (0,04 kg)

DISPOSAL

- Printed circuit board (0,1 kg)
- Copper (0,05 kg)

- Aluminium (0,3 kg)

- Steel (0,3 kg)




Granta Edupack
infroduction




= il IEDi= 1< >N
= - J J—) Tl & N
The world-leading teaching resource for materials in
engineering, science, processing, and design

Grantadesign’s Edupack Tool (previously Cambridge Engineering Selector) is a
program with database that have information tables on legislation & regulations,

materials, processes, nations and even many producers.

It can be used to easily compare different materials and their qualities and to
assist in material selection.

It can be also used to assess products’ impacts on both environmental and also
to some extent on societal dimensions (or system parts like service elements).

On Aalto computers!

Aalto University
School of Arts, Design 10.5.2024
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Materials selection:

« Materials comparison can be done by combining information from the several
different tables considering material qualities and information related to them
(e.g. Nations of the world —table).

Impacts assessment:

* Products (or system elements) can be assessed with SLCA type of impact-
assessment tool (indicating values from data tables)

* Products’ assessment values can be compared with each other

A? Aalto University
|



In the Granta Edupack database there are several datatables, regarding:

: : Data for The SUSTAINABILITY database Information on
[ ]
LGngIatlon & = Conventional * Standards
H = Nuclear = EU directives
reg u Iat ions = Renewable = US regulation
. . = Tax legislation
 Material Universe « Trading schemes
* Process Universe Data for
= Metals Data for
e Nations of The World | - Poiymers Materials Processes - .ézinir.lg
= Ceramics , S :fp'"gt ¢ ¢
. ; = Surface treatmen
* Producers Hybrids a “
Data for Enerqy Nations Data for Nations
. c.henflcal 1 = Geography
= Kinetic energy = People
= Pot. energy storage = Governance
= Elec. energy = Human rights
= Economy
= Eco-footprint
Aalto University . ,
A? Sahool of Arts Design Source: Ashby et al. (2012) Materl%sf)aé 6822
B and Architecture o
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Datatable record sheets:

Injection molding

No other process has changed product design more than INJECTION
MOLDING. Injection molded products appear in every sector of product
design: consumer products, business, industrial, computers, communication,
medical and research products, toys, cosmetic packaging and speris
equipment. The most common equipment for molding thermoplastics is the
reciprocating screw machine, shown schematically in the figure. Polymer
granules are fed into a spiral press where they mix and soften to a dough-like
consistency that can be forced through one or more channels ('sprues’) into
the die. The pelymer solidifies under pressure and the component is then
jected.

Thermoplastics, thermosets and elastomers can all be injection molded. Co-
injecticn allows molding of compenents with different materials, colors and
features. Injection fcam molding allews eccnomical production of large
molded components by using inert gas or chemical blowing agents to make
components that have a solid skin and a cellular inner structure.

Shape

Circular prismatic True

Non-circular prismatic True

Solid 3-D True

Hellow 3-D True

Physical attributes

Mass range 0001 - 25 kg
Range of section thickness 0.4 - 63 mm
Tolerance 007 -1 mm
Roughness 0.2 - 16 pm

Surface roughness (A=v. smocth) A

Process characteristics

Primary shaping processes True

Discrete True
Economic attributes

Relative tooling cost very high
Relative equipment cost high
Economic batch size (units) 10000 - 1e6

Design guidelines

Injection molding is the best way to mass-produce small, precise, polymer components witt
finish is good; texture and pattern can be easily altered in the toel, and fine detail reproduces
molded onto the surface of the compenent (see In-mold Decoration). The only finishing ¢
sprue.

Technical notes

Most thermoplastics can be injection melded, although those with high melting temperal
Thermoplastic-based composites (short fiber and particulate filled) can be processed provic
large. Large changes in section area are not recommended. Small re-entrant angles and
though some features {e.g. undercuts, screw threads, inseris) may result in increased tcolin
ba usad with tharmnsats and alastamars The mast comman aauinmant far maldina than

Polypropylene (PP) (CH2-CH(CH3))n

Pelypropylene, PP, first produced commercially in 1958, is the yocunger
brother of polyelhy1ene - a very similar molecule with similar price,

and ion. Like PE it is produced in very large
quanh!les (rnora than 30 million tons per year in 2000), growing at nearly
10% per year, and ke PE its molecule-lengths and side-branches can be
tailored by clever catalysis, giving precise control of impact strength, and of
the properties that influence molding and drawing. In its pure form
polypropylens is flammable and degrades in sunlight. Fire retardants make it
slow to burn and stabilizers give it extreme stability, both to UV radiation and
to fresh and salt water and most aqueous solutions.

General properties

Density 830 - 910 kgim"3
Price * 189 - 207 USDikg
Mechanical properties

Young's modulus 0896 - 155 GPa
Shear modulus 0.316 - 0.548 GPa
Bulk modulus 25 - 28 GPa
Poisson's ratic 0.405 - 0427

Yield strength (elastic limit) 207 - 372 MPa
Tensile strength 276 - 414 MPa
Compressive strength 251 - 552 MPa
Elongation 100 - 600 %
Hardness - Vickers 6.2 - 112 HV
Fatigue strength at 10°7 cycles 11 - 166 MPa
Fracture toughness 3 - 45 MPa.m*0.5
Mechanical loss coefficient 0.0258 - 0.0446
Thermal properties

Melting point 150 - 175 °C
Glass temperature -25.15 - -15.15 °C
Maximum service temperature 100 - 115 °C

Minimum service temperature 123 - 732 °C

Thermal conducter or insulater?  Geod insulator

Thermal conductivity 0.113 - 0.167 Wim.°C 5
Specific heat capacity 1.87e3 - 1.98e3 Jkg."C

Thermal expansion coefficient 122 - 180 ustrain/*C

PP

Design guidelines

Standard grade PP is inexpensive, light and ductile but it has low strength. It is more rigid than PE and can be used at
higher temperatures. The properties of PP are similar to those of HDPE but it is stiffer and melts at a higher temperature
(185 - 170 C). Stiffness and strength can be improved further by reinforcing with glass, chalk or talkc. When drawn to fiber
PP has excepticnal strength and resilience; this, together with its resistance to water, makes it attractive for ropes and
fabric. It is more easily molded than PE, has good transparency and can accept a wider, more vivid range of colors. PP is
commonly produced as sheet, moldings fibers or it can be foamed. Adh in catalysis promise new co-p: of PP
with more attractive combinations of toughness, stability and ease of processing. Meno-flaments fibers have high
abrasion resistance and are almost twice as strong as PE fibers. Multi-filament yarn or rope does not absorb water, will
float on water and dyes easily.

Technical notes

The many different grades of polypropylene fall into three basic groups: homopolymers (polypropylene, with a range of
molecular weights and thus properties), co-polymers {made by co-Polymerization of propylene with other olefines such as
ethylene, butylene or styrene) and composites (polypropylene reinforced with mica, talc, glass powder or fibers) that are
stiffer and better able to resist heat than simple polypropylenes.

Source: Ashby (2013) CES Edupack tutorial

wmmbina
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Granta Edupack interface
— Material comparisons
and eco-auditing:

(7] File Edit View Select Tools Window Help

) Browse | digi] Search @/ Select ‘ ) Tools ~

Browse *

Database: CES EduPack 2012Level 182

" _ PET bottle - Bottled mineral water (100 units)

. Glass bottle - Bottled mineral water (100 units)

80 Eco Audit Project

Table:  |MaterialUniverse

Subset: [Edulevel2

4 (] Hybrids: composites, foams, natural materials
» @8 Composites
4 (@ Foams 7
B Ceramic foam
B Metal foam
» @ Polymer foams, flexible
> @ Polymer foams, rigid
4 @ Natural materials
B Bamboo
B Cork
» @8 Hardwood: oak
B Leather
B Paper and cardboard
B Plywood
, @8 Softwood: pine
4 () Metals and alloys
4 (@ Ferrous
B Castiron, ductile
B Castiron, gray
B High carbon steel
B Low alloy steel
B Low carbon steel

n

B Medium carbon steel
B Stainless steel
4 @ Non-ferrous
> @ Aluminum and alloys
, @8 Copper and alloys
B Gold
, @8 Lead and alloys
» @8 Magnesium and alloys
» @ Nickel and alloys
B Silver
B Tin -

(X=26.9, Y=0.378)

, ] ) | Product definition | Report.
%0 Eco Audit Project : : -
T | Product name: Gl \Comparewith...'H Clear ’ | Open | ‘ Save ’ =
Product definition l Report | . -
— ~ 1. Material, manufacture and end of life
Product name: Pl |Compare with...vH Cle| | 1
|  Qty. Component name Material Recycled conteﬂ
# 1. Material, manufactur{ £co Summary @ t,gin (0%) \
Q. Component name 3 co2 |G Copy G Pt @ el gin 0%) |
100 Bottle . " ‘
100 Cap . nergy (MJ) ‘
{ FI0071|Dead weight (1 itrg : A
Feature Request e xH
B EcoAudit ‘# Search Web ‘ Eo Help ~ > | 200+ B —
| (2] stage1 x| e ! ke km)

Young's modulus (GPa) vs. Density (kg/m~3) -7 ¥ 2. Transport 2007 |
i . 20 : - g ]
v}kﬁ\\/,«fﬂmﬂ\h\dﬁl@n%%|m % & & v) 3.Use @ ‘;

“Young's Modulus against Density| mame—l | (a) 4. Report o
i . T —1° Qe
| Technical ceramics ™| °
100 ----neomme e CFRP, epoxy matrix (isotropic) — ‘,. -2004
G e
i Material  Manufacture Transport Use Disposal  EolL potential
: 1
~ 104 Natural material ]
& i []1]] -100 % Change <100
9 i 104 . Glass bottle - Bottled mineral water {100 units) 1 0%
Metal foam 0 Collukse polymers (CA) T hottle S iad mniraral s ; +c) .50 %
é A LLLIT T PET bottle - Bottled mineral water (100 units) — 50 %
B ™ —
E § 5 LLLULT iy
) 015 |1 X LT 1
S t ullll
° £ Og
> <
0.014 %
< 2
N
0.001 8
" Flexble i’olymer
1EIIO



Granta Edupack is also available to use through Virtual Destop:

https://www.aalto.fi/en/services/vdiaaltofi-how-to-use-aalto-virtual-desktop-
infrastructure

...You can also download Granta Edupack from https://download.aalto.fi/
(this works unfortunately only for PC computers, though Mac users could use
Bootcamp or emulator to run Windows on Mac)

A? Aalto University
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Using Granta Edupack
database




Edupack database: Three levels of
detail

The CES EduPack software has three Levels of Database.

Coverage

Content

materials, including those in Levels 1 and 2.
Specialist editions covering aerospace,
polymers, eco-design, architecture, bio-
materials and low carbon power are also
available.

Level 1 Around 70 of the most widely used materials | A description, an image of the material in a familiar
drawn from the classes: metals, polymers, | product, typical applications, and limited data for
ceramics, composites, foams and natural | mechanical, thermal and electrical properties, using
materials. rankings where appropriate.

Around 70 of the most widely used processes.

Level 2 Around 100 of the most widely used | All the content of Level 1, supplemented by more
materials. extensive numerical data, design guidelines,
Around 110 of the most commonly used | ecological properties and technical notes.
processes.

Level 3 The core database contains more than 3,750 | Extensive numerical data for all materials, allowing

the full power of the CES selection system to be
deployed.

Source: Ashby (2013) CES Edupack tutorial

A?
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Each of the three levels can be interrogated by:

- BROWSING

Exploring the database and retrieving records via a hierarchical index.
 SEARCHING

Finding information via a full-text search of records.

 SELECTION

Using the powerful selection engine to find records that meet an array of

design criteria.

And several interrogations can be combined into a single project...

A? Source: Ashby et al. (2012) Materials & SD
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Standard and graph stage toolbars:

Browse the Select entities
database using design Eco Audit
tree criteria tool

5 Browse a&;‘]Search Q;{ Select ‘

9) Tools = Q Eco Audit ’ ” Search Web

Search for Favorites, Search for
text in the Hybrid Synthesizer information
database and other options on the Web
Zoom  Un-zoom
Add text
Delete selection
Box selection

il

Line selection

=

CES Help
and
Video Tutorials

bHelp v

e Add envelopes

Result

Show favorites
intersection
Show synthesized records
Hide failed
records

lr Show user defined records

A?

1/11/24 Eco-Auditing: Assessing sustainability impacts in design
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BROWSE, SEARCH and SELECT materials:

Select I Print ISearchweb]

Choose data-table:
materials, processes ...

i
. v 2 '|_| 1
GRAPH. LIMIT and TREE stages: = & |-| : ,
w S
I

®Graph stage /'

Min Max
Density [—| [_|2 1
OLimitstage  ——fp| Moduls -
Strength =
Tconduction [ |
@ Tree stage
Cast
Deform
[Mold
Composite
Powder
S Prototype

A?
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Using Edupack: Exercises




Exercise 1:
BROWSE Materials

e Find record for STAINLESS STEEL
(LEVEL 1)

e Find record for CONCRETE
* Find record for POLYPROPYLENE

e Find PROCESSES that can shape
POLYPROPYLENE using the LINK
at the bottom of the record

e Explore POLYPROPYLENE record
at LEVEL 2

- What else can be found?

A?

 —

File Edit View Select Tools Window
Browse
|
Table: | MaterialUniverse (v
Subset: | Edu Level 1 E]

# MaterialUniverse

1+ - Ceramics and glasses
"’,-_ Hybrids: composites etc
+| . Metals and alloys

-
+| Bl Polymers and elastomers

1/11/24 Eco-Auditing: Assessing sustainability impacts in design
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Exercise 2:
BROWSE processes

Select LEVEL 2, ALL PROCESSES

e Find record for INJECTION MOLDING

e Find record for LASER SURFACE
HARDENING

e Find record for FRICTION WELDING
(METALS)

e Find MATERIALS that can be DIE
CAST, using the LINK at the bottom
of the record for DIE CASTING

A?

Table:

File Edit View Select Tools Window

Browse

!

ProcessUniverse [E]

Subset: | Edu Level 2

)

l

B ProcessUniverse
o omm

+ Bl Joining

+ B Shaping

+ @ Surface treatment

1/11/24 Eco-Auditing: Assessing sustainability impacts in design
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Exercise 3:
Applying SEARCH

* Find the material POLYLACTIDE R m] S «—
* Find materials for CUTTING TOOLS —
* Find the process RTM Find what: | Polylactide

Look in table: | MaterialUniverse

A?
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Exercise 4:
Making PROPERTY CHARTS

e SELECT MaterialUniverse: R :]
LEVEL 2, MATERIALS e -
1. Selection data +————
* Make a’ BAR CHART of [Edu Level 2: Materials E]l
YOUNG S MODULUS (E) 2. Selection Stages [
— Set only y-axis E='_J Limit 78 Tree ﬂxja’dfs ‘ ’Y-_a’ds l
+  Make a BUBBLE CHART of (Donsty ]
YOUNG’S MODULUS (E) [voury's madeiss ]
VS. DENSITY (p) e

—  Set both x-axis and y-axis
—  Materials can be labeled - click and drag to move the labels;
use DEL to delete a label

* Finally, DELETE THE STAGE (Right click on stage in Selection Stages
and select “Delete”)

A?
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Work with student(s) next to you and test out the program:

Familiarize yourself with the Granta Edupack interface

on the computers
Some example assessment

Perform browsing and searching exercises topics:
« Raw material (its usage,
Try out graphs (selection) production, end-of-life)

* Product (domestic, leisure)
Discuss about potential topic for your exercise * Clothing/textile
 Vehicle/transport system
Ask instructions from teacher if needed! « Food (product, ingredient)
 Etc.

A? Aalto University
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Sessions 5-8:
Assessment and redesign

exercise




Assessment and redesign exercise consists of two parts:
1. Assessment of sustainability impacts (of product/material)
2. Redesign improvements

« Exercise is done independently, assessment followed by redesign

* Final results are communicated on next week’s Friday (session 8)
with a poster and 3 min pitch talk (poster instructions on this Friday!)

* Reflection on the exercise results in learning diary after session 8!

A? Aalto University
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In the assessment part 1 of the exercise, you first select a product/ material
for assessment, and then perform a simple sustainability assessment

Research selected product/material (or even some service?); Consider life
phases, and identify main materials, processes, and stakeholders:

Raw materials production
Manufacturing processes
Transport/logistics
End-of-Life (EoL) options
and/or use phase itself

In your assessment, reflect on dominant phases and sustainability issues!

A? Aalto University
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Managing information on product level — MET matrix:

MET (materials, energy, toxicity) matrix/table is an SLCA tool/method to
manage research findings in eco-auditing and LCA processes:

Raw materials

Production processes

Transport/
logistics

Use phase

End-of-Life (EoL)

List of components
and materials

List of production
processes

Infrastructure in
transport & logistics

Materials needed
during use (eg. Coffee
filters)

EoL choices for
components/materials

Embodied energy

Energy consumption in
production

Energy consumption in
logistics

Energy consumption
during use

Impacts of EoL
choices

Issues in materials
production; eg. CO2

Eg. CO2in
manufacturing

Means of transport?
CO2 per kg?

Waste of consumables

Impacts of EoL
choices




After your assessment, you will proceed to suggest improvements

You can consider for example:

* Material alternatives

 New ways of production or logistics
« Improving societal aspects

« Improving efficiency in use

« Services and sharing

« Communication with design

A? Aalto University
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Independent exercises (session 4 & sessions 5-8) form 30% of the overall
course grade

The evaluation of redesign assignment considers the following aspects
(grade 1-5):

How well was the impact assessment done? Was the topic selection and boundary-
setting for the assessment meaningful? Were the most important aspects regarding
materials, life-cycle phases, and stakeholders considered?

* How did the redesign ideas succeed? How feasible they were? How impactful? How
innovative or novel?

 How successful was the visual communication in poster and the presentation pitch talk?

A Aalto University
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Evaluation matrix

Assignment
4: Redesign

(MyCourses
submission:
Digital
poster with
presentation
talk on 19.5.)

A

The
submission
includes an
assessment
that is
incomplete
and/or has
incorrect
findings, and
the redesign
feels
incomplete,
unjustified,
and/or falsely
targeted. The
communication
of content is
very poor.

Aalto University
School of Arts, Design
and Architecture

The submission
includes an
assessment that
remains shallow
and/or
unreasonably
limited, and the
redesign isn’t
well connected,
remains limited in
scope, and isn’t
that novel. The
communication of
content feels
limited and/or
poorly
conducted.

The submission
includes an
assessment that
captures main
sustainability
concerns with
support of the
database, and the
redesign is
connected to the
sustainability
concerns, but
limited in scope
and/or without
being that novel.
The
communication of
content is on an
average level.

The submission
includes an
assessment that is
broad, based on the
database findings,
drawing attention to
key sustainability
aspects, and the
redesign successfully
builds on the
assessment and
introduces feasible
changes. The
communication of
content is well
conducted.

The submission
includes an
assessment that is
broad, well-performed
and justified with the
database and
potentially external
sources, drawing
carefully attention to
the key sustainability
aspects, and the
redesign successfully
builds on the
assessment and
introduces feasible
changes that feel
novel and innovative.
The communication is
professional and also
visually pleasing.
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For the next session (Fri 10.5.):
« Select a topic for assessment (could be product, material, even service)

« If product, pick a simple one or only one material component, if service you
can focus on only on dimesion of impacts to keep it manageable..

« Identify material(s), related processes (production, transport), stakeholders
 Identify major sustainability issues and impacts along the life phases

- Raw materials production; Manufacturing processes; Transport/logistics;
End-of-Life (EoL) options; and/or use phase itself

« Consider the dominant life-cycle phases and sustainability issues!

A? Aalto University
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Learning diary entry for this week:

“How comprehensive understanding and knowledge offered by Granta
Edupack to guide sustainable design action? Reflect on controversies and
contradictions (i.e., challenges in the process) from a design perspective.”

See you on Friday (10.5.) again at Jeti in A-Grid!

A? Aalto University
|



Thank you!
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