Energy Effectiveness

Example 1

by Sarah Dehlinger, JakRe Hvistendahl, Joel Kohn, Jessica Papa (2013)

Comments:

Energy Priorities: Fantastic find for your first
citation-I'm totally Reeping that for future years!
I’d probably disagree with your conclusion of
eliminating charging efficiency from your priorities,
though. You clearly explained why you did it,

but | thinRk you're forgetting the middle-ground
possibility where you don’t need the cart to have
cables for that particular version of iPad (or other
tablet), the slots could have USB plugs, and then
the tablets use whatever custom cable they need to
plug into USB. Still, well-researched, rigorous calcs,
and clearly argued.

Brainstorm Reduce Energy Use: Good things: You
had way more than 20 ideas for each brainstorm,
and clearly labeled which ones sRipped steps, and
appeared to have an idea for each part of the system
in each brainstorm, and there was a clear difference
between the ideas reducing energy use vs. the ideas
using cleaner energy.

One thing that could’ve been better, though: You
listed the brainstorm ideas on the system map,

but in a vague way-e.g. all the ideas for physical
components of the product were in one thought
bubble, not clearly showing which ideas went to
which components, so | couldn’t tell if you had an
idea for each component. You were maRing it all
very pretty, but brainstorms don’t have to be pretty,
they're a messy process. When listing sRipped parts
of the system, you were often a bit vague about
what was being skRipped-for instance, several ideas
that eliminated the need for dividers said they were
sRipping “"aspects of extraction, manufacturing, and
assembly”, but it'd simpler and clearer to say you're
sRipping the dividers.

Energy Reduction Recommendations: Your
calculations for energy reduction & energy impact
reduction (which in your case are the same, all done
in SustMinds) looR reasonable, and you showed
your “math” by including the graphs by SBOM.

This is a nice bonus, but was not necessary for this
exercise on energy efficiency.

Your renderings are fantastic-they looR great and
also show what's happening design-wise (BTW, nice
idea on the “sReletonizing” cutting a single sheet
into two walls.) It seems liRe your two final design
recommendations are both good ideas, though it did
seem liRe a missed opportunity to not have more
power-related options, likRe the solar panel one (its

% reduction was huge, if it was accurate), but you
made an argument for it.

Also good showing the % improvement for
everything right up front. Just a couple notes there-
the “+"” signs could be a little confusing, because
that can mean an increase in environmental impact.
The green text was good, though. You might fix it
by saying “reduction from baseline” rather than
“change from baseline”. Also, it was a little odd to
have the baseling(s) in the middle/bottom of the
table rather than at the top, since starting with the
baseline gives you context for everything else.
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Energy Effectiveness: Example 1
by Sarah Dehlinger, Jake Hvistendahl, Joel Kohn, Jessica Papa (2013)

Anthro Furniture /9.1 Energy Priorities

Overall Rating:
A9.1 Energy Priorities

Sarah Dehlinger
Jake Hvistendahl
Joel Kohn

Jessica Papa

Biggest Energy Impacts
1. Charging Tablets
2. Vampire power (best or worst case scenario)
3. Steel Structure
Top Priorities
1. Vampire Draw 4,730.4 MJ / lifetime, average
2. Steel Structure 1,158.1 MJ embodied energy

3. ABS 520.8 MJ embodied energy

Discussion
We estimated the energy consumed in charging iPad tablets
from 25% to 100% charge, with a supplied power of 12W from

the charger (6V, 2A)1, charger conversion efficiency of 78%1, a

battery capacity of 11,560 mAh2, and a charger draw of 62mW
when not charging the tablet. While the tablet is an integral part
of the product system, it is separate from the product itself.
Improving the AC/DC transformer to one that is 99% efficient
could save 24% of the energy for charging, but not only could
the inclusion of a transformer with the product make it tablet
specific, but it also may make it tablet version specific and
would greatly reduce the useful life of the Anthro product; the
Calcs” tab. What we're calling “Vampire Draw” is the energy
required to operate the power strip electronics in the cart, mainly
the power indicator light. We based our assessment on both a
best and worst case scenario with differing durations of 6W
consumption.

Sources:
1. http://www.righto.com/2012/10/a-dozen-usb-chargers-in-
lab-apple-is.html
2. http://en.wikipedia.org/wiki/IPad_%284th_generation%29
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**1. Design for reuse and
reclaim old products so
components can be
remanufactured and reused.
(also part of extraction).
<Skips extraction &
manufacturing>

248 o'

A9.2 Brainstorm

Reduce Energy Use | SUB-ASSEMBLY REPLACEMENTS

1. Skeletonize structure. [Steel case]
2. Make it a charging hammock. [Steel Case]
3. Replace LED with colored paint. [LED and

II energy use]
4. Get rid of dividers altogether. [Dividers]

5. Eliminate locks; make the cart unsecure.
[Doors]

END OF LIFE

9~

RAW MATERIAL
EXTRACTION

Landfill
Repurposed
Material Breakdown/recycle

N/

/e

Iron ore mining (for metals)

. Crude oil mining (for plastics)
I I I J I I Cutting down trees (for MDF)

1.Shutdowr1 power supply when //t /_/\.,\’ e

full charge is reached per unit. Yo Y 1 | in

2. S_hutdofm(/jn power supply based Plug in USE I L L I I I I

on time of day. . . Transfer of electricity = e

3. Only charge ipads at one time Store l J I J I I |

per day. . . Regulate voltage =R R e PART

4. Intermittent flashing LED Divert electricity to grounding wire I l l I I I | MANUFACTURING

indicator. Durability Ly

5. Collect and channel vampire Protect (from theft, from surges) |

energy and reuse to charge / L J [

power other devices. "/ ]

. S8, Cold rolling

6. Switch off cart when no tablets <3 Powdercoating

are plugged in. Injection molding
Vehicle manufacturing TRANSPORTATION / Wire drawing
road construction DISTRIBUTION S Machining/cutting
Fuel E
Ocean use

Air / water pollution output
Fossil Fuel depletion
Contribute to greenhouse gases

_—7

1. Encourage ocean freight
companies to use auxiliary sails on
their fleet.

2. Transport in non-assembled
form.

LEGEND

** Denotes Skipped Step or Component
<ldentifies what is skipped>

VENTUREWELL

idea to impact

ASSEMBLY Welding

Adhesives

J\ Fasteners

1. LED power indicator replaced with nothing.

2. Replace LED with colored paint.

3. Redesign layout; ipads lie flat and are inserted 2 per side on all sides, reducing overall

height without increasing width.

**4.Get rid of the dividers all together. Use the cords to form the partition like a rope

barricade at the airport. <Skips aspects of extraction, manufacturing & assembly>

**5. Use built in hooks on the steel to run the cords vertically in a zigzag fashion to create

the partition. <Skips aspects of extraction, manufacturing & assembly>

**6. Pull cords taut and use strength of the cord plugged into the charging port on the

device to keep the ipad upright. <Skips aspects of extraction, manufacturing &

assembly>

7. Use different geometry/shape - ie. make it an elevated cylinder with tablets fanning out

from the center.

8. Replace steel panels with solar panels, store outside or by window.

9. Place wheels directly under cart, as opposed to jutting out, removing excess materials.

10. Eliminate 90% of steel structure.

11. Lightweight the product.

Example from

1.Use alternative material for
steel - Glass, FSC Certified
Wood.

2. Redesign the outlets and
dividers to use less material.
3. insulators.

4. Increase recycled content.
5. Light-weighting of steel
(use less material).

**6. Reuse sheet steel.
<Skips Extraction>

**7. Reuse car hoods.
<Skips extraction &
aspects of manufacturing>

1.Use no doors/shell (iPad
locks in when charged
individually).

2. Use a thermoset plastic
with a lower EE than ABS.
**3. Remove cart altogether,
individual ipad charging
stations are built into desks
(works for schools only).
<Reduces manufacturing
and extraction process>
4. Have material cut to size
at steel manufacturing facility
as opposed to creating
excess scrap.

5. Bend to eliminate welds
(steel origami).

6. Replace the ABS with
ceramic or glass.
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1. Paint the cart with end of
life instructions.

2. Reduce the number of
different materials used to
make the cart to make
recycling easier.

3. Build comprehensive plan
for recovery and repurpose
of materials.

reducti

portabl

7. Use the kinetic energy from
the wheels and rolling it around
to power the cart (no need to
plug in).

8. The cart itself is battery
operated so you plug it in
overnight and all day it can be

1. Include deal for local solar
installation.

2. Make the outside a visual
user manual.

3. Paint the cart with
suggestions for how tablets can
reduce paper use.

4. Include literature to
encourage client changes in
energy use.

5. Charge off-peak to reduce
impacts associated with peak
demand electricity generation
6. Paint the cart with
suggestions for energy impact

ons for the client.

e or unplugged.

L gt

A9.2 Brainstorm
Reduce Energy Impacts

Landfill
Repurposed
Material Breakdown/recycle

o~

NI~k

Plug in

Transfer of electricity
Store

Regulate voltage
Divert electricity to grounding wire
Durability

Protect (from theft, from surges)

Vehicle manufacturing TRANSPORTATION /
road construction DISTRIBUTION

Fuel

Ocean use

Air / water pollution output
Fossil Fuel depletion
Contribute to greenhouse gases

USE

OORAER

B T
I
T

L
|||qu

ASSEMBLY

LEGEN

** Denotes Skipped Step or
Component
<ldentifies what is skipped>

D

VENTUREWELL

idea to impact

1. Use cleaner shipping
methods like biofueled
delivery trucks.

2. Partner with an
environmentally conscious
shipping company.

**3. Distribute generic
manufacturing
instructions/plans.
(informationalization / 3D
printing). <Skips
transportation>

RAW MATERIAL
EXTRACTION

Welding
Adhesives
Fasteners

N/

/e

Iron ore mining (for metals)
Crude oil mining (for plastics)
Cutting down trees (for MDF)

PART
MANUFACTURING

Cold rolling
Powdercoating
Injection molding
Wire drawing
Machining/cutting

SUB-ASSEMBLY REPLACEMENTS

1. Use ceramics instead of ABS. [Outlets]

2. Use skids instead of wheels. [Wheels]

**3. Exclude the dividers all together. [ABS
Dividers] <Skip all steps of material life cycle
for ABS - extraction, manufacturing,
disposal>

4. Change wheels to skids [Wheels]

5. Use bio-based compostable and renewable
plastics instead of ABS. [Dividers and Outlets]
6. Use renewable FSC certified wood instead of
of steel. [Top]

1. Use renewable energy
sources to power extraction
equipment.

2. Study/assess supply chain
**3. Repurpose existing school
lockers. <Steel extraction
process>

1. Have Anthro install solar PV
and hot water systems to
reduce the energy impacts
associated with their
manufacturing.

2. Include a small solar panel
with the sale of the cart that can
offset the vampire draw of the
cart.

3. Choose suppliers who use
solar power.

1. Have Anthro install solar PV and hot water systems to reduce
the energy impacts associated with their manufacturing.
2. Have Anthro use 100% renewable energy at their manufacturing

facilities.

3. Use easy/snap together assembly instead of fasteners &

adhesives.

4. Solar weld like the solar sinter video.
5. Produce in quantities that maximize on economies of scale and

minimize waste/energy use.
6. Don’'t powdercoat.
7. include solar panel for user’s roof.

Example from
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by Sarah Dehlinger, Jake Hvistendahl, Joel Kohn, Jessica Papa (2013)

ENERGY REDUCTION RECOMMENDATIONS

I
LCA Results I|
L J L J
CO2 Analysis
CO2eq.kg/ |Reductionin |Reductionin |[Change from |Percent
Overview Concept Layout functional unit |Energy Use Impact Baseline Change |
Redesigned Layout directly stacking on top of
one another 1.5]x 9+ 38%
Substitute hardwood for Steel* 1.7 X T+ 29%
Skeletonize Structure® 1.7 T+ 29%
Lightweighting Steel 2.2|x 4+ 8%
Eliminate dividers, use existing device cords
instead 2.3|x A+ 4%
Replace wheels with skids 2.3 X A+ 4%
Baseline 24 0 0%
Replacement Powder Coating 24 X 0 0%
Solar to eliminate Vampire impact 4.9 X 4.9+ 50%
Baseline w/\Vampire Draw impact 9.8 0 0%

[*Indicates selected design recommendation |

Summary of Results - Winning Designs Non-Winning Designs
Substitute FSC Certified wood for steel cabinet
components

We chose this as one of our design recommendations
because it showed the second largest reduction in
energy use. The impacts of energy use for the wood
are less than that of steel. When the reduction of
energy use is the highest priority, the results of our
LCA show replacing the structural steel components
(frame and doors) with wood, we can achieve a 29%
energy impact reduction.

Redesigned layout - directly stack tablets on top of
one another

This option assumes a much smaller cabinet based
on the average size of a tablet. This option showed
the biggest reduction, however, we still had concerns
about how tightly they can be stacked together
since they generate heat while charging. The idea
of a smaller cart could also be used in combination
with many of our other tested ideas, so we did not
include it as a primary recommendation for now.

Use solar panels to eliminate vampire energy draw
For this scenario, we added in to our original
baseline, an estimated energy use for the when the
charging cart is plugged in, but nothing is being
charged. We then looked at what energy reduction
could be achieved if we incorporated a solar panel
to reduce the “vampire energy draw”. We assumed
the charger uses 6W (similar to a power strip) and
would sit empty for up to 16 hours, 365 days a year,
with the tablets just being charged over night. We
added in the solar component, but it was difficult
to make an accurate assumption on the material
composition and weight, so we ultimately decided
not to pursue this option.

Skeletonize structure

Per the result of our LCA's, this redesign idea had the
biggest reduction of energy impacts. With a 29%
reduction, this is our second design recommendation.
With this option, we can greatly reduce material use
which reduces the overall impact of the cart. The
cabinet can also still remain secure and allow for
ventilation. We included the additional energy required
for cutting, but since the cut allows us to use one sheet
for two sides, we still saw a large reduction in the
impacts of energy use which led us to select this option
as a viable design recommendation.

@

¢ MINNEAPOLIS COLLEGE

VENTUREWELL \ OF ART AND DESIGN

idea to impact

Example from



Energy Effectiveness: Example 1
by Sarah Dehlinger, Jake Hvistendahl, Joel Kohn, Jessica Papa (2013)

REDESIGN FOR REDUCED ENERGY USE

Substitute FSC Certified wood for steel structure

Wood doors instead of steel
with cutouts for ventilation.

1m0

Wood structure and shelves
instead of steel.

Maintains 40 tablet capacity.
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Energy Effectiveness: Example 1
by Sarah Dehlinger, Jake Hvistendahl, Joel Kohn, Jessica Papa (2013)

REDESIGN FOR REDUCED ENERGY IMPACTS

Skeletonize structure to reduce material use

“Skeletonized” structure with
metal cutouts to maximize
material use.

= Lighter-weight cart with better

mobility due to less materials
used.
y ¥
% —— Maintains 40 tablet capacity.
i
S
L
O
Get two sides from P
single sheet T &
Steel sheet cut —————__ ' | |
into "teeth”
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APPENDIX - LCA GRAPHS FOR REDUCED ENERGY USE

Energy Effectiveness: Example 1
by Sarah Dehlinger, Jake Hvistendahl, Joel Kohn, Jessica Papa (2013)
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