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The problems 
ÅGlobal warming due to heavy CO2

Emissions

ÅGlobal Peak Oil due to continued 

heavy use of carbon fuels

ÅHow to move toward a new Zero 

Carbon Society while improving 

lifestyle and productivity with no 

change in energy infrastructure.  



World Oil reserves
USGS: Techno-Optimism or Pessimism??

Either way we are in trouble!!

Optimistic

pessimistic

Demand



Goals of Energy Sustainability
ÅUnify Energy use in Society to using 

Only Renewable Sources that can be 

created instantly or at most in one 

year. Such as Solar, Wind, Hydro, 

Ethanol, Bio-diesel.   

ÅUtilize the current energy 

distribution systems in our society, 

120 volt Plugs @ 15 amps and gas 

stations.

ÅStart by individual personal energy 

independence with zero carbon.



Donõt step back in technology

When we move forward to 

individual Energy Sustainability



What is needed to accomplish Energy 

sustainability from Solar and Wind??
ÅElectrical energy storage is needed

ÅOnly batteries can store electric energy at 

better than 95% efficiency

ÅWith stored battery energy we can drive 

our cars, power our houses, shops, 

industry, and most of society.

ÅStored energy will allow us to create an all 

electric Zero Emission Society  with Wind, 

Solar, hydro and Zero CO2

ÅTHE PLUG-IN HYBRID VEHICLE will 

provide the batteries for all the storage 

needed by society  ñFREEò. 



Charging Shelters for cars, homes, offices

3.5 kW EV Charging Station 10 kW EV Charging Station

30 kW Parking Shade Structure12 kW School Lunch Shelter



Wind mills that can use PHEV batteries to 

store generated energy rather than òwaste itó 

or reducing power plant efficiency



Wind farms on the sea or Plains can also use large 

numbers of PHEVõs for temporary storage to avoid 

Back Up Electric Plants



60 mile AER PHEVs with CVTs constructed at 

UCDavis to show technology is here today !! 

Supply Chain for parts already Developed!!

2000 Suburban

60 mi AER, 28 mpg

New automatic CVT

Being installed

EV1-PHEV 

80mi AER, 80mpg

1994 Mercury Sable 

60 mi AER, 58 mpg

Automatic mechanical CVT



New PHEV that will run on Sunshine and a little Ethanol

4000 lb Chevrolet Equinox 210hp electric 90hp ethanol

Lithium batteries,120v charging, 80%elect. 20% ethanol.

Can be ZERO gasoline or diesel Now!!!



Greenhouse Gas Emissions for all light duty

cars & trucksðgrid.PHEV Solar is ò0ó  CO2!!
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AnnualGasoline Consumption for 12,000 

miles of driving-all L/D vehicles
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This means fuel can be 100% ethanol with no change in current  supply!!



AnnualGasoline savedfor the average car & Truck for Conv., HEV, 

PHEVõs as a function of AER on FUDC(suggested standard for AER 

specification)        Conventional car uses 740 gals gasoline/yr.

Annual oil savings for 10% fleet penetration(PHEV-40) is about 

300 million barrels saving 4.5% of the US oil used/yearñEnough to 

Eliminate Middle Eastern Oil Imports !!

Use of Ethanolin PHEVõs further increases oil savings!!

The best concept is to construct PHEVõs with flex fuel capability.

Gasoline Saved for Different All-Electric Ranges
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Localenergy feed back onlyby V2G
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The PIHEV can be used to balance the Electric  Grid

Integrating electric power and transportation energy 

Thereõs enough generating power for 80% of Fleet with 

no more power plants!! -----20 years at least!! 

20% penetration of the total car population- below


