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Workshop Outline

Women in Engineering

Cryogenics (lots of demos)
Superconductivity (even more demos)
The Future of the Grid (group activity)

Round-up & questions
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What does engineering mean to you?
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Some unsung heroes

Ada Lovelace (1815-1852) World’s first computer
programmer

Emily Warren Roebling (1843-1903) Brooklyn Bridge
Chief Engineer

Valentina Tereshkova & the Mercury 13 (1963, 1959)

Lene Hau (1959-present) Quantum Computing pioneer

Mars Curiosity Rover Engineers (2013)

Women
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http://en.wikipedia.org/wiki/Ada_Lovelace
http://en.wikipedia.org/wiki/Ada_Lovelace
http://www.engineergirl.org/Engineers/HistoricalEngineers/4425.aspx
http://www.engineergirl.org/Engineers/HistoricalEngineers/4425.aspx
http://www.space.com/21571-valentina-tereshkova.html
http://www.space.com/21571-valentina-tereshkova.html
http://www.space.com/21571-valentina-tereshkova.html
http://en.wikipedia.org/wiki/Mercury_13
http://en.wikipedia.org/wiki/Mercury_13
http://www.seas.harvard.edu/haulab/index.htm
http://www.seas.harvard.edu/haulab/index.htm
http://www.seas.harvard.edu/haulab/index.htm
http://www.seas.harvard.edu/haulab/index.htm
http://www.reddit.com/r/IAmA/comments/1jd005/we_are_engineers_and_scientists_on_the_mars/
http://www.reddit.com/r/IAmA/comments/1jd005/we_are_engineers_and_scientists_on_the_mars/
http://www.wisecampaign.org.uk/about-us/our-projects/ingenious-women/the-20-engineers
http://www.sdsc.edu/ScienceWomen/contents.html

UNIVERSITY OF

Southampton

What 1s
Cryogenics?




UNIVERSITY OF

Southampton
Cryogenics

0 to -12°C:
Household
Refrigeration

J

-12 to-40°C: Low
Temperature
Refrigeration

- 183 °C : Oxygen

[ -196 °C: Nitrogen
orrb———
" 273 >~ - 253 °C : Hydrogen

- 269 °C : Helium

[<- 100°C -

Cryogenics
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Cryogenics (Kelvin)
I
Household K
Refrigeration )
261 - 233 K: Low
Temperature
Refrigeration
<173 K: — 90 K : Oxygen
Cryogenics _\\ =77 K : Nitrogen
oK - 20 K : Hydrogen

4.2 K : Helium
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Superconductivity
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Superconductors vs Copper/Aluminium

Disadvantages Advantages

High Current
Density
P —

‘Lossless’
Transmission
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The Future of the
Grid
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Making Electricity Flow — Today’s Grid

e« (Generation

« Transmission (high voltage)
 Distribution AN

e Consumer
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Making Electricity Flow — Challenges

[More people: >[ Less space}

[More gadgets}

[ Greater electricity demand }

{ Electric transport} / \

[Electric heating} [More cable} {Higher capacity}

16



Grid Solutions
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e Supergrid

e Smartgrids
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Designing the Grid of the Future
« Energy sources —where can they go?  Fossil Fuels eoa, of, 525
. . . Nuclear Fission e Wind dg
e Transmission line: & ‘e
Nuclear Fusion #® Solar “
— Conventional vs Superconducting  iaroetccric %Gmﬂwm@@
— Overhead vs underground
« Substations and consumers:

Biomass from crops (biofuels) *h

Biomass from waste (e.g. landfill gas)

— Transmission & distribution

— Supergrids and microgrids

Marine (wave and tidal)

Air-source heat pumps @

- ]
Ground-source hear pumps ==

ey

B

« Social/economic considerations
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C:/Users/js1x07/Documents/Backed Up 2013_05_13/Demonstrating/Quilley Workshop August 2013/Grids/Quilley Outreach Auf 2013 - Maps - One Page.pdf
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Grid Solutions
e Supergrid

e Smartgrids

19



IIIIIIIIIIII

Thanks for staying
awake!
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