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Some Tools available to Engineers and Designers
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The environmental footprint of a shower product

Life Cycle Assessment

for a shower product 50x more
COz2equivlent is produced in the 98% - Use Phase
use phase than the rest of the other
life cycle stages combined




Embedded Energy in Water
“Water Energy Nexus”

Relative Contribution of Single Shower
(35L pre-treated water supplied to home then heated to 40°)
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Eco-indicators as independent variables

Low  Medium High
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Response Variables
* Energy

« Water Volume

* Duration
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Early Design Environmental Evaluations
Independent variables tested

StdOrder Spray Type Consumption

1| Spray A Mo Display

2| Spray A LED Display
3| Spray B LED Display
4| Spray B Mo Display

5| MNeedle Cost Display
6| Spray A Cost Display
7| Meedle Mo Display

4 | fopray B Cost Display
81 Meedle LED Display




Installation of Data Recording
Device

- Explained what that display
information was (Cost vs
Scale)

Modelled and analysed data
(using Minitab)

Interpretation of results
with assistance by Massey
University Natural and
Mathematical Sciences




Shower events recorded for entire study
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Results: Effects of ‘Spray Technology’ and ‘User Feedback’

Main Effects Plot for Energy Main Effects Plot for Water
Fitted Means Fitted Means
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Effects of ‘Spray Technology’ and ‘User Feedback’

Main Effects Plot for Duration Main Effects Plot for Temperature
Fitted Means Fitted Means
Spray Type Display Type Spray Type Display Type
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Spray Type has an effect on Energy Use

Spray Technology
Luxury Spray types performed worse
Energy, Water Volume Temperature and Duration all higher than conventional needle jet

Main Effects Plot for Energy
Fitted Means
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User Feedback has an effect
Some feedback has a negative desired effect while others a positive with
respect to energy

Cost Reduces Duration
Cost Increases Temperature and Energy

Main Effects Plot for Temperature
Fitted Means
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The Functional Unit

How do we best define the functional unit of a shower product?

OR




Discussion
Design of Experiments

The pilot demonstrated that DOE can work to enhance current Eco Tools
by providing better approximations in use phase that can be used in LCA related
work

» Assess existing spray technologies — “What’s best right now?”
 Develop new products/technologies
o “Can we optimise the energy response with a new spray?”
o “What role will digital technology play - new innovations?”




Feedback and Discussion



Introduction — EcoDesign
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Environmental Considerations for Producers

‘ Concern for the environment
Climate change effects us all
It's the right thing to do

‘ Legislation

We need to remove hazardous substances from our production process —
or get them under a certain level

‘ Opportunity to innovate and competitive advantage
Consumers see value in environmental products as they become more informed and aware



The data could also be used to measure rebound effects (indirect and
direct) since duration is captured
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Water Use or Energy Use?

Water end use comparison
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“Its Economics - the cost of water is too low!”
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“It’s the method of how water heating, how
about alternatives like solar water heaters?”
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Where can we make other environmental gains for the same product system
Future Research (System Level, Model Level)
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|
Can user behaviours impact the environmental footprint of products
Consumer Product Rebound effects

Direct rebound
Change in the energy use of a product based on user perceptions and behaviours
e.g customer buys an energy efficient vehicle but then drives more often/further.

Indirect rebound

Energy saved from one product use is shifted to other products and services

e.g customer saves on heating bill by installing efficient heat pump but then uses the
savings to go on more distant holiday




NPD Project Management
Innovation Best Practice Example

Measuring the Results




Shower events recorded for entire study
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Design of Experiments
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Opportunities for Integration

Four Levels of Eco-Design
Stevels (1997), HBR (2009)

Level 4 — Business Model

Level 3 — System Level

Level 2 — Product Redesign

Level | — Product & Process Improvement

Deliver and capture value in service offering
rather than a product

Widening the boundaries for optimisation to the
system that the product operates and interacts
with

Creating new ‘flagship’ products that have
environmental consideration at the forefront

Optimising existing products and manufacturing
processes to have a minimal environmental
footprint




Opportunities for Integration
Four Levels of Eco-Design

Level 4 — Business Model Platform Management, Portfolio Management,
Market Management, Project Management

Idea Management, Portfolio Management,

Level 3 — Syst Level :
eve PRSI Market Management, Project Management

Idea Management, Portfolio Management,
Project Management

Level 2 — Product Redesign

Level | — Product & Process Improvement Project Management

Dimensions Competences



