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Earth’s LLast 400,000 Year Climate History
credit: Dr. Jim Hansen NASA Goddard Inst. for Space Studles
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Rise Is 80 meters 2016 annotations by Thomas Valone, PhD, PE — Integrity-Research.org




VIP Anomaly (including seasonal cycle)

Aug 2016
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Flooding of the U.S. Coastline, Caused by
Global Warming, Has Already Begun




WHAT CLEAN ENERGY
BREAKTHROUGHS ARE READY
TO MAKE A PUBLIC IMPACT?

clear Power, Bacteria-Biomass Electricity,
Solar Electric Plug-in Cars, Lithium-ion
Batteries, Marine Turbines, Moisture Power,
Piezoelectric Panel Power, Distributed Solar PV,
Net Zero Energy Communities, Energy
Harvesting, Long Range Wireless Electricity
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Average annual increase of carbon-free electricity per capita during decade of peak scale-up. Energy data
from (6) except California renewables data from (7). Population data from (8). See supplementary materials.
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Science...

Home News Journals Topics Careers

Science Science Advances  Science Immunology  Science Robotics  Science Signaling  Science Translational Mg

SHARE POLICY FORUM MNUCLEAR EMERGY

© China-U.S. cooperation to advance nuclear
power Aug. 5, 2016

O Juniji Cao’, Armond Cohen?, James Hansen*", Richard Lester®, Per Peterson®, Hongjie Xu®

+ Author Affiliations . . . E\\
@ Errail imehansen@srmail.corn “...projecting that a doubling to | \l
Siones 05 Aue 2016 quadrupling of nuclear energy |
DOI 101126/ science aai 7131 output is required in the next

few decades”

“Nuclear scales up to 12x+ faster than solar/wind combined.
Mass-manufacturing and coordinated approvals are key”



NET ZERO ENERGY DISTRICTS —
FINANCIALLY ATTRACTIVE

(1) Identify on-site renewable energy capacity and thus set the
district's energy "budget”;

(2) Use superefficient district geothermal heating and cooling;

(3) Set design standards to drive load up to 75 percent below code

(4) Iterate between steps 1 and 3, optimizing based on the net pregeé
value of the life-cycle cost until net zero energy is achieved.

These four steps must be done in a way
that makes the project financially
attractive to developers, tenants, and
ivestors.

Developed for a 180-acre site in a
Mid-size US city

m@) Ft. Collins CO — Insight Brief from RMI.org
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Inflatable Solar Light
$10 from MPOWERD.C

Distributed electricity

that is failure-proof:
solar lanterns
networked solar




TECHNOLOGY NEWS 27 July 2016 INew Scientist

Bacteria made to turn sewage into
clean water - and electricity

A self-powered waste water treatment plant using microbes has just passed its biggest
test, bringing household-level water recycling a step closer

/
/

BioVolt microbial fuel cell uses GMO Geobacter strains which \
generate electricity, grow slowly and do not create microbe cake —
Cambrian Innovation tested at Naval Surface Warfare in MD —

escaling up from 2000 liters/day to 20,000 liters/day
Q ¢l




CHICKEN DROPPINGS
TO
ELECTRICITY
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University of Maryland and
Penn State University both
engaged in biomass electricity




BACTERIA GENERATE ELECTRICITY
AND PURIFY WASTE WATER
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Also Craig Venter Institute testing 600 liters/day pig waste
at local farm in Escondido CA and Penn State University
@generates kilowatts from human waste
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PENN STATE U GENERATES 0.94 «wWH/kG
INSTEAD OF CONSUMING THE SAME AMOU

The researchers say they generated 0.94 kilowatt-hours per kilogram of waste material.
Conventional treatment processes—such as activated sludge—consume 1.2 kilowatt-hours

per kilo of waste. To put those figures into perspective: Brooklyn's Newton Creek wastewater |
treatment plant consumes about 700,000 kilowatt-hours of per day. Based on Cusick's |

estimates, if fitted with an MRC system, the plant could generate roughly 350,000 kilo-watt N

hours a day instead. "That's enough energy for about 11,000 people per day," he says.




‘Nation’s Capital D.C. \Water Harnesses
= Electricity from Every Flush
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Dairy farms are a big market since only four current
use digesters out of hundreds of farms that use digesters
— Dr. Lansing



Students use
lactobacillus




Energy Harvesting = $7B Market

—_— Energy Harvesting:
Off-Grid Microwatt

2027

Applications, technologies,
== forecasts including regeneration

By Dr Peter Harrop and Dr Harry Zervos

to Megawalt 2017~ panorts Published by IDtecHEX.com
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Commercialisation: Interviews,

Forecasts, Materials Opportunities
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Brand new for August 2016
Harvests electrostatic energy with

Ir Pete

polymers for se’if powe‘reéi systems

Trib

Solar cell captures CO2 and
sunlight, produces burnable fuel

ENERGY
HARVESTING

WY JOURNAL

Researchers at the University of lllinois at Chicago have

engineered a potentially game-changing solar cell that “This market
B : will reach over
cheaply and efficiently converts atmospheric carbon $1.1 billion by

gyharvestingjournal.com/articles/9812/solar-cell-captures-co2-and-sunlight-... ] 2026"




frature ARTICLES

energ}’ PUBLISHED: 15 AUGUST 2016 | ARTICLE NUMEBER: 16112 | DOI: 10,1038/ NENERGY.2016.112

Potential for widespread electrification of
personal vehicle travel in the United States

Zachary A. Needell'?, James McNerney', Michael T. Chang' and Jessika E. Trancik>*

Electric vehicles can contribute to climate change mitigation if coupled with decarbonized electricity, but only if vehicle range
matches travellers' needs. Evaluating electric vehicle range against a population's needs is challenging because detailed driving
behaviour must be taken into account. Here we develop a model to combine information from coarse-grained but expansive
travel surveys with high-resolution GPS data to estimate the energy requirements of personal vehicle trips across the US.
We find that the energy requirements of 87% of vehicle-days could be met by an existing, affordable electric vehicle. This
percentage is markedly similar across diverse cities, even when per capita gasoline consumption differs significantly. We also
find that for the highest-energy days, other vehicle technologies are likely to be needed even as batteries improve and charging
infrastructure expands. Car sharing or other means to serve this small number of high-energy days could play an important

role in the electrification and decarbonization of transportation.

Energy

“We find that the energy requirements .
of 87% of vehicle-days could be met by \é\:hth_arége Alnxgty fl;)lr
an existing, affordable electric vehicle.” ectric Lars Is Uverblown

A new study says that today’s electric vehicles can
handle almost 90 percent of all car travel in the U.S.

®
m DOI 10. 1038/NENERGY20 16.112 by Catherine Caruso  August 15,2016  New Scientist
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“Within three years we expect 150
to 200 miles to become the new
normal for all-electric cars priced at
$30,000 to $45,000, perhaps lower” —
Green Car Reports, February, 2016

U.S. Plug-In Car Sales Electric Vehicles to

Inside EVs be 35% of global new
car sales by 2040

“Continuing reductions

—
in battery prices will
bring the total cost of
ownership of EVs below
that for conventional-fuel
vehicles by 2025, even
with low oil prices.”
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Nov  Dec Bloomberg New Energy
Finance — Feb 25, 2016
https://about.bnef.com
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24M LITHIUM-ION BATTERY BREAKTHR%J GH
I

Dr. Chiang’s innovation, which was developed in
his MIT lab, is an electrode formed by mixing ‘
powders with a liquid electrolyte to make a gooey ;
slurry. The design enables 24M to increase the
amount of energy-storing material in a battery
and give it 15 to 25 percent more capacity
than conventional lithium-ion batteries of
the same size.

* No coat, dry, cut, or compress electrode

 1/5 time to manufacture
 Less than $100 per kWh*
» 24M scaling up factory for high-volume by 2018

http://24-m.com

* $350/kWh last year
MIT Tech Review,

m@) June 21, 2016
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HANERGY.com SOLAR ELECTRIC VEHICLE

July, 2016
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Solar-powered car travels 80 km (50 miles) on a 5 to 6 hour charge in the sun. Can
also be plugged in. Hanergy outfits RVs, buses, trucks with solar PV affixed to body.
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AQUANTIS BUILDING UNDERSEA TURBINES

With turbines already in production and being distributed to I les and
the Isle of Wight in 2018, the start of something big could be l\ around
the corner. Soon after the first turbines have been erected, the biggest will be *

at a site in the Gulf Stream in 2019/2020 and will consist of a 200 MW

field of marine turbines. Department of Energy grants have already
been awarded to the team, and even Mitsubishi Heavy Industries has
claimed a little piece of investment.
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P Bacterial spores on plastic

HOWIT tapes inside the chamber
WORKS absorb the moisture and
i expand, causing the tapes
S C I A m e r ) 3 13 1 to lengthen. Small, acrylic =
blocks at the ends of %] The imbalance shifts
2 6 ’ A u g . 2 O 1 5 El Aperson wets the paper the tapes now hang the center of mass of the
walls of a chamber that farther from the structure away from
TO y C ar r u n S encloses the front half of a axle than the the axis of rotation and
rotary engine. Drops of blocks outside creates torque. The rotary
water evaporate, creating the chamber. engine begins to turn.
O n t h e a humid environment
within the chamber. o4

) ) ) Spore- Humid
e n e r O 'I: Wall lined with Acrylic block covered Wet
wet paper tape surface Displaced . Dry
= H center of mass

-9

evaporation

Bacillus subtilis

Bacterial'Spores

ENERG EVAPORATION

The engine’s axle is

Wyss Institute

connected to the car’s Spore-covered tape
1 front wheels by a
H avar d U niv. rubber band so the ] When the tapes inside the chamber

car moves forward. emerge into the dry air, their spores release
water and shrink. As a result, the tapes curl
up and pull their blocks closer to the axle—
maintaining the off-kilter center of mass.
The wheels stop turning when all the water
has evaporated.
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Swiss EPFL: 1 MW PER M? “BLUE ENERGY”

Semipermeable Nanoscale Biology Lab optimized pore
membrane size to dramatically increase power output

Energy Brackish water

(i/ > o (returned to source)

Salt water
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Fresh water
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https://youtu.be/W3FEnfJ2biY4

“Osmotically induced current” — Nature, July, 2
DOI: 10.1038/mature18593



https://youtu.be/W3FnfJ2biY4
https://youtu.be/W3FnfJ2biY4
https://youtu.be/W3FnfJ2biY4

Innowattech — S00 kW per km

* Piezoelectric panels for roadways and train tracks
* Generates electricity from passing vehicles

* (Game changing invention ready for installation

* Should be developed 1n this country as well

* Advocated by IRI in Future Energy Annual 2012
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WIRELESS POWER A NIKOLA‘TESLAS
BECOMES AVAILABLE

From short range to long range,
the latest wireless solutions are
in a 450-page illustrated book >
Long range wireless power
transmission uses Zenneck
Surface Waves, being
demonstrated by Texzon

Technologies (Texzont.com)
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BRI O B, WIRELESS TRANSMISSION OF POWER
HQnWﬁE&Q@M%&&”&%”%‘JW AS THE MASTER OFLIGHTNING INTENDED

EDITED BY TOM.VALONE, PH.D.

Y History Channel




