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CO, and the “Omery Climate Beast”| ©'°P2] CO5 | 408 pon

Composite of the past 400,000 year earth I_evel in
history proves CO,, world temp, and sea 2018

level are inextricably correlatively Imked =
Baseline from year 1900: e Sea Level Gap

Temp Gap: 5°C (9°F)

y

i CO,, Temp, Sea Level are inextricably correlated arli track each ot:l‘i_é:r";_

Technology Review, July/August 2006 Break in graph

Projected Sea Level KEY to graph: 10 ppm = 0.5°C =10m sea Ievel rise
X i —____Thomas valone - integrity
Rise is 80 meters 2016 annot R R P PHBHHYatone, PhD, PE— Integrity- Research org

AT CLEAN ENERGY
EAKTHROUGHS ARE READY
MAKE A PUBLIC IMPACT?

lear Power, Bacteria-Biomass

Lithium-ion Batteries, Marine
rbines, Moisture Power, Osmotic

Wireless Electricit
earch Institute
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Moneyline 2002

Thomas Valone - Integrity Research Institute
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Historical Annual Increase of Carbon-free Electricity per Capita during P. -
Note how Nuclear Power has Exceeded all other Renewable Energy Growth
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Average annual increase of carbon-free electricity per capita during decade of peak scale-up. Energy data
mm except Cakornia renewables data from (7). Population data from (8). See supplementary materials. .
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SHELL OIL CORPORATION — 2050 PROJECTIONS
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[ QLBeWmI - QUOTRA SBWOY],

o Chlna U.S. cooperatlon to advance nuclear
power Aug. 5, 2016
o Junji Cao", Armond Coben”, James Hansen™', Richard Lester®, Per Peterson”, Hongjie Xu
0 RS S el “...projecting that a doubling to
quadrupling of nuclear energy

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”

o

SOLAR ENERGY MODULES

CUNOKERD  cumsimses

< NO KEROSENE=“NOKERO”
b— .'v % o i -

Solar llluminations lamp
8 hours light with solar

Inflatable Solar Light
$15 from MPOWERD.C

N =y
amgul qo,maW;uI - QUO[BA SBWOY],

Distributed electricity

that is failure-proof:
* - solar lanterns

LIGHTS FORGOOD | networked solar rooftops
—

Join usadeiverng dohtaliover thewar'd
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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 cod e; ¢

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

- QUOTBA SBWOY],

These four steps must be done in a way
that makes the project financially

attractive to developers, tenants, and |
investors.

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

e ~ P

Ft. Collins CO — Insight Brief from RMI.orlg1
>

RIG IDER S
Buildings that power themsel\fem Kazaknstan, where
: than Astana, in o4 anargy, Using 3018
B e ey
panels and wind turbines. the 430-scro (174 hectare] CREPEE 1, ong par year. 118 ‘.’)\‘;:“"',:.g"
ct evontus & Issions by more AN Be s o mum sun ExF A
m:;m W!I: m:: ::u ‘cg? am : festuring roots angied for "‘m:;:;omun Gill, whose
and curved facades that repet snow “|¥'s not an experiment.” 5"”’7{:’“

Chicago-based fien concalved the pojoct, *ITs raal” —Julle Shap




We Can Get to 100% Renewables in 139 Countries

Resicdiritial Commurcial/govt
£ roottop wlar ] ! rooftop solar
14.89% - ) 11.58%
£ Sl plane TS Wave aneay
= 21.36% (ENERGY MIX 0.58% J
o Concentrated y Ly Geathermal energy
- i ol : Q
9.72% : oo
Onshore wird \ ’ Hydroalectric
T 23.52% L l‘- 1 ) l 4% ‘
: Tidal turbine
Offsbora wind °
13.62% 0065

JOBS CREATED 52 MILLION
JOBS LOST 27.7 MILLION

Uuing WWS electicity for averything, instaad of buming fuel and
meroving energy sffcency means you need much less snesgy
2050 D d with 2050 Dernand with
business as usual Wind, Water, Sun

JMIIsU] YoIeasay AJLISIU] - SUO[BA SEWOY],

13
Transition to 100% wind, water, and solar (WWS) for all purposes
(electricity, transportation, heating/cooling, industry)
=
Residential Commercial/govt g
& rooftop solar rooftop solar  £58 %
14.89% : 11.58% 5
=]
Solar plant PROJECTED Wave energy J 5
T 21.36% ENERGY MIX 0.58%
Concentrated Geothermal ener: Ay
- solar plant 1 1 1 0.67%1 "
9.72%
| : Hydroelectric
Onshore wind Y é
L 2as0% | | o)

. Tidal turbini
L gtz 535 @
JOBS CREATED 52 MILLION

JOBS LOST 27.7 MILLION
Mark Z. Jacobson, director of Stanford University's

m Atmosphere and Energy Program — Joule, 2017
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> 2050 (20.604 TW)

‘Aw}o‘. o ——— Net power demand rediction from improved
vd«egoi < energy output by slectricity over combustion
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Projected Power Supply & Demand, 139 Countries

*ENERGY FOR ALL USES INCLUDING ELECTRICTY, HEATING, TRANSPORTATION, INDUSTRY

&
“100% Clean and Renewable Wind, Water, and Sunlight All-Sector Energy
= Roadmaps for 139 Countries of the World” — Joule, V.1, N.1, p. 108, 9/6,17 ¢

M Kﬁ' -7, -:15

ROAD MAP TO 100 PERCENT RENEWABLE
ENERGY IN 139 COUNTRIES BY 2050 (VIDEO) [

Mark Z Jacobson Explains the Energy
Transition Timeline for 139 Countries to
100% Wind, Water and Solar for all
Purposes by 2050.

3)MITISUT [oXeasay AWEANU] - SUO[EA SLWOoY],
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THERMOELECTRIC GENERATORS (TEGS)

CAPTURE WASTE HEAT INTO ELECTRICITY

Alpnatet Engidy s EF IRemOeiecing Generalo

omasWamI - QUOTRA SBWOY],

U.S. Geothemal Power

Over 2,800 megawatts of electricity from
geothermal power plants are supplying
about 4 million people in the U.S.

emissions.
They emit
water vapor.

Jan. 22, 2007
MIT Panel Backs
Geothermal as a

KEY US Energy
Source —report:
mit.edu

2/19/2018


https://youtu.be/DudsKeB39p8

FCHNCY wrws 22y 21e INew Scientist £

Bacteria made to turn sewage into
clean water - and electricity

- QUO[BA SBWOY],

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 —

m scaling up from 2000 liters/day to 20,000 liters/day

19

-

-

AT YL ANS Andy Moss ,
FARM S HARVEST MiL l_g%mu,\t FARMS, POCOMOKE CITYa

om & Harue Stephanie Lansing
WRW' HRMSI ANAEROBIC DIGESTION SPECIALIST sty
_—

University of Maryland and
Penn State University both
engaged in biomass electricity

2/19/2018
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BACTERIA GENERATE ELECTRICI
AND PURIFY WASTE WATER

Anode

Organic
Compounds

L L T R P e

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

PENN STATE U GENERATES 0.94 KWH/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

8- euore sewoy,

per kilo of waste. To put those figures into perspective: Brooklyn's Newton Creek wastewat
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-wa

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

e | \

PRRCER Et&quga;u

2/19/2018
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Nation’s Capital D.C. Water Harnesses

Seyu] - auo[eA SEWOY,

rway' e SFHERMAL L. .
vert sludge 181t o e

o} el.'éémHy

Dairy farms are a big market since only four current
use digesters out of hundreds of farms that use digesters

m — Dr. Lansing

S93U] - QUO[BA SBWOY],

Students use
lactobacillus

2/19/2018
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Energy Harvesting:
Off-Grid Microwatt

Applications, technologies,
I (orecasts including regeneration

B Solar cell captures CO2 and :
o Triboelectric Energy | sunlight, produces burnable fugl
Harvesting (TENG) :
2017-2027 =
Commercialisation: Interviews, ENERGY g
= Forecasts, Materials Opportunities '0‘\‘? J%IS\]“HP
T
Beand new for August 2016
Harvests electrostatlc energy with Hemmrctions of the Lrnareaty of Kirie ol Clrcaga have
polymers for se‘1f powered systems S it pums ey et vt
cheoply and stfichertly compans atmasphnc carbon
T e v r y v B WA ook S0 L uver a8 ot wos end aqug'S )

THE UNIVERSITY OF TEXAS AT DALLAS

RESEARCH Textsze [¢]«]

No Batteries Required: Energy-Harvesting Yarns Generate Eilectricity

Aug. 25 2017

I our twistron harvesters
could be made less
expensively, they might
ultimately be able to
harvest the enormous

of energy availabl

from ocean waves,

ANNIVISUT Y0IeasaY £J1I899U] - SUO[BA SBWOT],

Dr. Ray Gaughman.

director of the NancTach
Insbtute and a correspondng
author of tha ctudy

Coded carbon nanotube yems, created at The University of Tesas at Dallas and imaged hero with
scanning election MICIoscops, generate sloctrical snargy when stretched of taissed.

Stretching the nanotube yarn 30 times a second ge
m*ZSO watts per kilogram of peak electric

13
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‘ namre ARTICLES

y
l]( I &)/ PUBLISHED: 15 AUGUST 2096 | ARTIOLE NUMSER: ST12 | DO 103036 WO RS L0 0

Potential for widespread electrification of g
personal vehicle travel in the United States <
Zachary A. Needell'?, James McNerney', Michael T. Chang' and Jessika E. Trancik'** i
Electric vehicles can ib lo 1i h itigation if "'ith‘ rboni: decm:nybmenlyrlnlndcnnzi

h Hers' neads. Eval g electric vehic rlun gai lation's neads is challenging drivirg
behaviour must be taken into account. Here nﬁmam&lummmw from curu»mbud but uwﬂ:E’
travel surveys with high-resolution GPS data to esti the energy requ of personal vehicle trips across the UR \

We find that the energy requirements of 87% of vehicle-days could be met by an existing, affordable electric vehicle. Th

percentage is markedly similar across divarse cities, even whan per capita gasaline consumption differs significantly. We dti‘

ﬁaﬂHmfovﬂteml-enemmcthuvdudetedwolopuutlikdytohneededwnhﬂmulwanddluxini

infrastructure expands. Car sharing or other means to serve this small aumber of high-energy days could play an importard-

role in the elactrification and decarbonization of transportation. =

Eowrgy

“We find that the energy requirements 2

of 87% of vehicle-days gczuk;l be met by Why Range Anxiety for
Electric Cars Is Overblown

an existing, affordable electric vehicle.”
A rew study says that Soday's elecine vehcles can

hande akmost 80 paecect of all car travel in the US

m DOT: 10.1038/NENERGY.2016.112| #Conwion cavso  august 18,2010 New Scientisgy

“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 Vehlcleq' tOx
— be 35% of global .new

car sales by 2040 §_
5
“Continuing reductions%
in battery prices will ?o’
bring the total cost of
ownership of EVs below
that for conventional-fuel
vehicles by 2025, even
| with low oil prices
Nov  Det Bloomberg New Ener,
Finance — M 2016gy
2014 2015 B 2016 https://about.bnef.com
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24M LITHIUM-ION BATTERY BREAKTHROUGH

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 F 1 ,
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. A
Semisolid electrode
* No coat, dry, cut, or compress electrode “safest lithium-ion
+ 1/5 time to manufacture battery ever made”
-

* 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,
June 21, 2016

\ g‘?ﬁfaherg\g

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

N)1)SUT YIIBISY AJLISIU] - SUO[BA SEWOY],

s

30

2/19/2018

15


http://24-m.com/

-

AQUANTIS BUILDING UNDERSEA TURBINES

With turbines already in production and being distributed to Wales and
the Isle of Wight in 2018, the start of something big could be just 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 2 y 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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WATER-POWERED CAR — COLUMBIA UNIV};RSITY

- QUO[BA SEWOY],

Qb Columbia University in the City of New York

COLUMBIA NEWS

Office of Communications and Public Affairs

HOME VIDEO CONTACTUS

Recent Topics Politics Law 5 Questions Biology Science View all »
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Energy Harvested from Evaporation Could Power
Much of U.S., Says Study

September 26, 2017
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https://vimeo.com/235801232

2/19/2018

S 7250
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;;: OSMOTIC POWER GENERATION
3 o f
s " :w'\:mu»m
Norway’s St”ﬁj«aft 5
opened world’s first 5
. Rl .. Eu
_ kilowatts.of electricity ™ E
Rk | Fm.'nulu\ 5 o
£ o4 B, oEM
o ~
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il | o
o 0 o0 (3] 20 35

Hydiubs peessure (Dan)

“Osmotically induced current”-Nature, Ju%2016

Nanoscale Biology Lab optimized pore

Semipermeable ) . X

membrang size to dramatically increase power output

: Energy Brackish water
Salt water 4 LY & {returned to source}
Active layer @ 5
R— =
Support | e Turbine <

layer I Membrane

Swiss EPFL: 1 MW PER M2

- 'F"‘"“""’" DOIzla. 038/nature18593

https://youtu.be/W3FEnfJ2biY4
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https://youtu.be/W3FnfJ2biY4
https://youtu.be/W3FnfJ2biY4
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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 in this country as well
Advocated by IRI in Future Energy Annual 201

TR R AR

s

PUe0soy] Jﬁeqthauole '\ SBUWOT],

Piczo panels ready for insert

WIRELESS POWER NIKOLA.TESLA'S
BECOMES AVAILABLE ELECTRICI,T,Y

From short range to long range,
the latest wireless solutions are
in a 450-page illustrated book 2>
Long range wireless power
transmission uses Zenneck
Surface Waves, being
demonstrated by Texzon
Technologies (Texzont.com)

e o
3 ]

THOMAS Va _[)u!.‘kb.
TR Shencr AR

m History Channel

WIRELESS TRANSMISSION OF POWER .
AS THE MASTER OF LIGHTNING INTENDED
EDITED BY TOM VALONE, PH.D.
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