
International Institute of Sustainable Transportation

www.inist.org

SPARTAN SOLAR 

Carbon Free San José State
Ron Swenson

Engineering 100 • Green Talk
26 April 2017



International Institute of Sustainable Transportation

www.inist.org

SPARTAN SOLAR 

Carbon Free San José State
Ron Swenson

Engineering 100 • Green Talk
26 April 2017



International Institute of Sustainable Transportation

www.inist.org

SPARTAN SOLAR 

Carbon Free San José State
Ron Swenson

Engineering 100 • Green Talk
26 April 2017



First I want to introduce you to Bucky Fuller



Carbon 60 is the foundation of nanotechnology



Nanotech: please meet the soccer ball



I was here 50 years ago when Bucky Fuller came by



I was here 50 years ago when Bucky Fuller came by

“Either war is
 obsolete 

   or men are.”
 Bucky Fuller



So you can understand why I don’t use bullets!

The Assertion-Evidence Method
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The Challenge



I’m here to say … we’ve got some tough sailin’ ahead



The climate will stabilize — with intense interglacial 
conditions or toward unknown greenhouse conditions



The climate will stabilize — with intense interglacial 
conditions or toward unknown greenhouse conditions

 Dr. Eugene Cordero
SJSU, Meteorology and Climate Science

Green Talk, February 22, 2017
Energy and Climate Change: What's an Engineer to Do? 



The March for Science helped to create awareness 



The March for Science helped to create awareness 



The March for Science helped to create awareness 



I would like us to focus on what Bucky had to say 



The Opportunity



Bucky had something to say about this kind of thing



Bucky had something to say about this kind of thing



Paris 2015 was a key step for Climate Change action  



Governments



World leaders issued the Challenge in Paris



Cities, regions, islands & countries are doing it
Go100RE.net

http://Go100RE.net


Cities, regions, islands & countries are doing it



Cities, regions, islands & countries are doing it



Local climate & energy initiatives are growing



“Cities are the drivers of progress and innovation, and 
through the Compact of Mayors, they can help nations 
set new, aggressive climate targets over the next year.” 

– Michael R. Bloomberg, UN Secretary-General’s 
Special Envoy for Cities and Climate Change 

Local climate & energy initiatives are growing



North Carolina has a bold vision for 100% RE



California has the political will to replace fossil fuels 
with renewable energy, which SJSU can tap into 



Senator de León has a new bill to push for 100% RE



Industry



“Industry is hard to decarbonize”

Jeffrey Sachs
UN Advisor



Always listen to experts. They’ll tell you what can’t 
be done and why. Then do it.

Robert Heinlein



I know one industry group that is doing it
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I know one industry group that is doing it

“Renewables 
not nuclear”



Many businesses have jumped on board
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Many businesses have jumped on board



Religion



Pope Francis is leading the way 



Pope Francis is leading the way 



Universities



Other universities are doing it



Other universities are doing it



Other universities are doing it



If they can do it, so can we at San José State!



The transition happens one project at a time



Only individuals can do it



Getting jobs was a hot topic in the 2012 debates



“When I graduate, I will have little chance to get 
employment … what can you say to reassure me…?



Obama: “We’ve got to make sure we’re building the 
energy source of the future…”



Today’s Energy Jobs Are in Solar, Not Coal
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Today’s Energy Jobs Are in Solar, Not Coal



Bucky Fuller taught us how to predict the future



Solar  
Storage 

Smart Grid



The best place to start is right here at home



And we need to know how much energy is usedWe need to know how much solar can be captured



There is concern: “…these are intermittent sources”



There is concern: “…these are intermittent sources”



There is concern: “…these are intermittent sources”

Uhh, Dude! 
Where’ve  

you  
been?



There is concern: “…these are intermittent sources”



There are many storage technologies we can use



And we need to know how much energy is used



And we need to know how much energy is used



We can find many ways to reduce electricity loads



Smart Grid technology will play an important role



Smart Grid technology will play an important role

Max Dunn
Director of Engineering, OhmConnect

Green Talk, April 19, 2017
The Dirty Secrets of Clean Energy



Solar Mobility



There’s something, though, that many renewable 
energy advocates haven’t figured out how to fix
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There’s something, though, that many renewable 
energy advocates haven’t figured out how to fix



Transport consumes a third of commercial energy



Automation fascination is taking the nation 



Automation fascination is taking the nation 



Automation fascination is taking the nation 



Many applaud electric and autonomous vehicles

©Tony Seba



But what happens when we flip the tables on them?



But what happens when we flip the tables on them?



But what happens when we flip the tables on them?

(ooops…)



But what happens when we flip the tables on them?

ahh, that’s better!



We make room for people, pets, pedals, and petals!



SPARTAN engineers are designing Solar Powered 
Automated Rapid Transit Ascendant Networks

S P A R T A N
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S P A R T A N

Solar	  Powered

Automated

Rapid	  Transit

Ascendant

Networks



S.P.A.R.T.A.N. will impact urban mobility globally



S.P.A.R.T.A.N. will impact urban mobility globally

Chom
p!



The Spartan Superway is in the news



For starters, let’s connect the campuses using solar



It’s a Bird!? It’s a Plane!? It’s Superway!! 
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We’ve	  been	  developing	  SPARTAN	  technology	  since	  2012

2012-‐13
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We’ve	  been	  developing	  SPARTAN	  technology	  since	  2012

2016-‐17



Students	  from	  other	  Universities	  have	  participated	  too

2011 Delft University, Arch & Ind Design

2013 Uppsala University, Engineering

2014 Presidio Grad School of Business

2015 Southern Illinois Univ, Architecture



3 kinds of people
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There are three kinds of people in this world

Those who make it happen

Those who watch it happen

Those who wonder what happened



Remember what Bucky said



I’d like you to pair up with the person next to you
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What obstacles do you see?
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I’d like you to pair up with the person next to you

First person:  
What obstacles do you see?

Second person:  
Come up with designs to overcome those obstacles

Then switch places



Make mistakes — that’s how you gain wisdom



Make mistakes — that’s how you gain wisdom



I’d like several of you to take seats onstage
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I’d like several of you to take seats onstage

Tell us how you approached the challenge

Who might help you the most to get results?

What kind of organization would work the best?



There are many ways for you to design your future
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2017 Urban International Design Contest

Let’s look at the first of these



2017 Urban International Design Contest

Let’s look at the first of these



The Urban International Design Contest will 
culminate at Podcar City 11 in Las Vegas / November

Winter & Spring 2017 Build your local team  
Summer 2017 Design internships in Silicon Valley 
September & October  2017 Local design workshops (charrettes) 
November 2017 Compete at Podcar City 11



Join the Spartan Superway Summer Internship 
Program, June–July 2017 in Silicon Valley 
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Summer 
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Interns from Sweden have participated



Interns from South Korea have participated



Interns from France have participated



Interns from Brazil have participated



The Solar Skyways Network is growing



Victor Hugo: An idea whose time has come



Spartan Solar is an idea whose time has come

Spartan Solar 
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Internships



Spartan Solar is an idea whose time has come

Engineering 

Architecture

Urban Planning

Design

Spartan Solar 
Development  
Internships



This will be a multidisciplinary initiative



Let’s get started!



Do what needs to be done … 



Do what needs to be done … 

… and check to see if it was 
impossible only after you 
are done.

Paul Hawken



This is not my first rodeo



1972 Students at UC Davis built their own homes



1972 Students at UC Davis built their own homes



1992 Students at UNAM built a solar race car



2000 Villagers in Bolivia installed solar and internet



2003-2011 Galapagos students did energy projects



More…



For more information, go to www.solarskyways.net

http://www.solarskyways.net
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For more information, go to www.inist.org

youtube.com/inistvideos

http://www.solarskyways.net
http://www.solarskyways.net


Check out our extensive library, www.inist.org/library
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Wake up!!! … to the power of Solar



Wake up!!! … to the power of Solar



Solar + Storage



DeGrussa Mine offers an important lesson
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Notice that the diesel never shuts down completely



Notice that the diesel never shuts down completely

?



That’s what’s different about the Lakeland Mine
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That’s what’s different about the Lakeland Mine

No Diesel!
Zero Carbon



San José’s Problems



San José’s problems according to Paseo survey
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?

?

?



Podcars  
vs  

Rail & Bus Transit



SPARTAN is the cheapest transit solution, bar none

40 story skyscraper $200+ Million

Metro (underground) $500+ M / km (BART to SJ est.)

Light rail (LRT/tramway) $110+ M / km (VTA Hwy 85 est.)

BRT $35+ M / km (VTA hwy 85 est.)

One lane of new urban highway $20+ M / km  (various sources)

SPARTAN	   	   	   	   	   	   $10	  M	  /	  km



Safety



The USA has the highest per capita traffic fatality 
rate among peer countries



And it’s gotten worse



There are two approaches to safety

Rhetoric
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There are two approaches to safety

Rhetoric

Let’s see what rhetoric can do for us



Can rhetoric defeat the laws of physics?



Why do trains hit cars?
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Why do trains hit cars?



Why do trains hit cars?

No! Because bad design makes it possible.



Why do cars and trains hit pedestrians?



Why do cars and trains hit pedestrians?

Why? Because bad design makes it possible



Driverless cars must also follow the laws of physics
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Driverless cars must also follow the laws of physics

Why must you ask?  
Because bad design makes it possible.



There are two approaches to safety

Rhetoric Physics



There are two approaches to safety

Physics



The problem has been obvious for 100 years but the 
rhetoric persists 



Driverless cars will hit people – podcars can’t



Change



It is not necessary to change

Edwards Deming



It is time for us to change our priorities


