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Power Sources

Electric vehicles will be powered by energy,
from traditional and renewable sources
like solar, wind.

-,
Commercial Charging Stations
Charging Stations will be available on

city streets, retail destinations and other
parking facilities.

Lightweight Materials
Automotive design have
made EVs more powerful
and efficient than ever

Better Batteries
Enable longer ranges with
decreased charging times.

*Source: EDTA (Electric Drive Transportation Association)

Ll 1
V. e N
I 1
Par N
r 1

Smart Grid

A smarter grid will transmit information

between utilities and charging stations, helping

to create additional capacity, and enabling
consumers to manage vehicle charging costs,

0]
Qo
Reduced Emissions*

EVs can reduce CO2 emissions over 30%
given the current US grid mix.

INNOVATIO.

EP

Infrastructure

GE provides infrastructure solutions,
like transformers, submeters, ond load
centers, that support the roll-out of
electric vehicles.

Home Charging Stations

While you con plug an EV into any standard
household 120V outlet, youll get a significantly
faster charge and optional internet connectivity
if you install o charger like GE's WattStation.

Financing Solutions

GE Capitol will provide solutions
for businesses to finance electric
vehicles for their fleets.

Up to 100 Miles On A Full Charge
A full charge with a Level 2 charger
like GE's Wattstations takes 4-8 hours
and can take a car for up to 100 miles.
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3D PRINTING CHANGED

-

T\

-,

¥ THE WORLD

FROM SPACE AND AGRICULTURE TO FASHION AND MEDICINE, EXPLORE ALL OF
THE WAYS THAT 3D PRINTING IS SHAPING THE WORLD WE LIVE IN TODAY

ago, the idea of being able to print out any real,
physical object you could imagine - all safely at
home - was mostly considered the stuff of science fiction.
Though the earliest 3D printing technologies can be
traced back to 1986, when the first patent was issued
for an SLA apparatus invented by Charles Hull, it was
not until January 2009 that the first commercially
available consumer 3D printer, the BfB RapMan,
was put up for sale. The move was like the start
of an avalanche. Soon, projects like Z Corp's
Spectrum Z510, RepRap and MakerBot's
Cupcake CNC kit began to change
the world for good. 3D printers
could be bought to use in
anyone’s living room

I t's astounding to think that up until just a few years
\

or office. and the very idea of 3D printing became common
knowledge for the very first time. For many. it marked the
start of the next industrial revolution.

3D printing objects at home, however, is only the very tip
of the iceberg. Fast-forward to today and 3D printing has
been used to the develop the worldss first fully drivable
3D-printed car, made up of 212 layers, and has enabled
astronauts to quickly print much-needed tools on
the International Space Station. One day soon. it
could herald the start of a whole new way of
farming. making clothes or building homes.
We could even see the dawn of fully
functional 3D-printed human organs.
Let's take a look at the industries
and innovations shaped by
3D printing today.

[1] 12 Ways 3D printing changed the worId(2021) 3D Make & Print. Imaglne Publishing Lrd

I
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55— 3D FIEHEY 1987 4F
FH 3D Systems HY Chuck Hull 2%

TEMETE "1LAEZ

(SLA ) f5¢fii. [2]

Classroom
3D Printing

3DP in Supply Chain

Consumer 3D Printing

30 Print

g é —
& 3DP in Aerospace Software
g 3D Printing for
8 3D Printing TR
% Service rototyping
z 3DPin Bureaus
S
s Automotive

3DP of Consumable

Personal Products 3DP Tooling.

Jigs and Fixtured
Innovation Peak of Inflated Trough of Slope of Enlightenment Plateau of
Trigger Expectations Disillusionment Productivity

Time

Fig.1 3D printing: beyond the hype [2]

[2] What is 3D printing? The definitive guide (2021) 3D Hub
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File Edit View Settings Extensions Preferences Help

X

DeltaBot
Material: PLA v
Profile: High Quality * v
Print Setup [ Recommended
= Quality v
EEE— S
Loyer Height 01
Initiol Layer Height ] io.a n
Line Width [0a nm [y
Wall Line Width |04
Outer Wall Line Width X
o A oy T Inner Walks) Line Width {04
B Top/Bottom Line Width |04 ne
Infill Line Width (04
s Support Line Width |04
11 shell v
4 \ Wall Thickness [o8
3 Wall Line Count 2
4 N Outer Wall Wipe Distance {02
4 \ Top/Bottom Thickness |08 |
| | 22 infill v
i Infill Density (20 |
! 1 - J
\ ) 10l material v
y y Printing Temperature i [200
\.‘ ! Build Picte Temperature |60
Q 4 Diometer (175
y I
A 4 Flow [100
: b 4 4 Enable Retraction i v
4 ’ P @ speed ‘ ¥ |
- > Print Speed |50
: = Infill Speed i @o
= = _ Top/Bottom Speed il1s
=S o :
=S =" Travel Speed | 120 Y
— g e

D.01 Body(NEW) ¢* Ready to Save to Removable Drive
475x117.6x 284 mm

c U fCI . @ 05h 17min il 665m/~19g Save to Removable Drive | v
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File Edit View Settings Extensions Preferences Help

DeltaBot
Material: [Pra v
Profile: High Quality * v
Print Setup Recommended
24 snen vy #
Wall Thickness 08 ¥
Wall Line Count 2
Outer Wall Wipe Distance 02
Top/Bottom Thickness 08
T S Infill v
3 § “ay Infill Density (20
111 material v
Printing Temperature i {200
Build Plate Temperature |60
181 Diometer 175
Flow 100
Enable Retraction v
(7) speed v
¥ Print Speed |50
\ Infill Speed i|s0
/ \ Top/Bottom Speed il1s
\ Travel Speed 120
¥ cooling v
Enable Print Cooling v
&\ Support Y
Enable Support ND|lv
R } Support Placement ") | Everywhere v
\ /= Build Plate Adhesion v
4 Build Plate Adhesion Type " [ Ratt v
A Raft Alr Gap 03
> Initial Layer Z Overlap 0.15
< Raft Top Layers 2
S LIS

= D.01.Body(NEW) ¢ Ready to Save to Removable Drive

e 475 x 1176 x 284 mm
@ 05h 17min |0l 665m/~19g Save to Removable Drive | v
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Current Sunlight

' photons

electron flow

| |
\ / N-Type Semiconductor '
hole flow y E’ectl’on
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Flow Photons

P-Type Semiconductor
\ -
0 °' “"
N-Type P-T
Eg L N 5 silicon | silicon
/
A\ PN-Junction

Basic Operating Principle of a Solar Cell “Hole™
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Panasonic Lithium lon

Features & Benefits | Specifications Dimensions
* High energy and power Rated capacityl*) Min. 2700mAh Max. 18.5 mm
El L\t: \ AN IE';’ \\ :[ denshy Capacity® Min. 2750mAh €
— = . -
. E[ vy = l: Long, stable, high power Typ. 2000mah £
b / « High safety @
E[ * Ideal for power assisted Nominal voltage 3.6V *withtube  (+)
bicycles; 2. wayiradios, Charging CC-CV, Std. 1375mA, 4.20V, 4.0 hrs T
medical devices and
Y N ':|__A' AY m N robotics. Weight (max.) 480¢g §
Y —[:[" ) B 7 Temperature Charge*: 010 +45°C g
= Ea‘ X / Discharge: =20 10 +60°C %
X ’ Storage: -20 to +50°C s
>. Energy density Volumetric: 577 Wh/l
* At temperatures below 10°C, i
charts 6t 2 0.25C rate. Gravimetric: 207 Wh/kg (=)

:E \\ e b 1 PAL20°C @AL2S” C @Energy density based on 4 For Reference Only
) ﬁD %‘ Eﬁ /5& IFEHE ﬂ:j /l]—-{j[‘l % E {% % Charge Characteristics Cycle Life Characteristics

Charge:  CC-CV 0.5 {max]) 420V, 100mA cut-off at 25°C
Oischarge: CC 1€, 2.5V cuteoff at 25°C

Charge:  CCCV 0.5€ {ma) 4.20V, 100mA cut-off at 25°C
50 5000

300
. - 500 \
vourkGt =
S0 =
35 r =
] EE E 150
H] 2000 3 g g
w cwon fimo
25 | capacmy 1000
s0
20 o
o 50 100 150 200 °
TIME (minutes) . o 2, . Lo o -
et count
Discharge Characteristics (by temperature) Discharge Ch istics (by rate of disch )
Charge:  CC-CV 0.5C {max) 4.20V, 100mA cut-off at 25°C Charge:  CC-CV 0.5C {max) 4.20, 100mA cutwoff at 25°C
45 —| Discharge: CC 1€, 2.5V cutoff at esch temperture as Discharge: CC. 2.5V cutof at 25°C

2, s
& ]
g g
g g0
25 25
b 20
1000 1500 208 o s 1000 1500 2000 50 w00
DISCHARGE CAPACITY (mah} 'DISCHARGE CAPACITY (mAh)
—C —0C —25°C —45C —o2¢ —1c —2¢

The data in this document s for descriptive purposes only and is not intended to make or imply any guarantee or warranty.

Jun. 2016 | Copyright® 2016 All Rights Reserved.
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