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Research	
  and	
  Development	
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conversion	
  are	
  available	
  by	
  request	
  	
  

�   Please	
  email	
  Roger	
  Green	
  

�   ecoglobalfuels@earthlink.net	
  

�   	
  www.breakthru-­‐technologies.com	
  

�   We	
  are	
  seeking	
  R	
  and	
  D	
  investment	
  

�   In	
  partnership	
  with	
  Roger	
  Green	
  and	
  Eco	
  Global	
  Fuels	
  for	
  R	
  
and	
  D	
  with	
  E	
  cat	
  Technology	
  

�   Copyright	
  2012	
  William	
  Donovan	
  



Conventional	
  Turbine	
  to	
  
Hydrogen	
  and	
  Then	
  To	
  Electricity	
  

�   Worst	
  Efficiency	
  of	
  All!	
  

�   24%	
  Eff.	
  Power	
  Generation	
  
into	
  20%	
  Eff.	
  Electrolysis	
  
Yields	
  an	
  Overall	
  of	
  4.8%!!	
  

�   95.2%	
  of	
  Heat	
  is	
  Wasted.	
  

�   So-­‐Called	
  “Hydrogen”	
  
Economy	
  is	
  Uneconomical.	
  

�   Politically	
  Correct	
  and	
  
Environmentally	
  Disastrous.	
  

�   Only	
  On-­‐Site	
  Generation	
  is	
  
Practical.	
  	
  



Conventional	
  Turbine	
  
�   Low	
  Efficiency	
  –	
  30%.	
  

�   Overall	
  Efficiency	
  with	
  80%	
  
Efficient	
  Alternator	
  is	
  Only	
  
24%!	
  

�   76%	
  of	
  Heat	
  is	
  Wasted.	
  

�   Only	
  Feasible	
  with	
  Co-­‐
generation	
  for	
  Heat	
  Recovery.	
  

�   This	
  is	
  How	
  Conventional	
  
Power	
  Plants	
  Operate	
  –	
  as	
  
Environmental	
  Heaters!	
  	
  



Tesla	
  Turbine	
  
�   High	
  Efficiency	
  –	
  50-­‐80%.	
  

�   Lowest	
  Efficiency	
  with	
  80%	
  
Efficient	
  Alternator	
  is	
  40%!	
  

�   50%	
  of	
  Heat	
  is	
  Wasted	
  in	
  50%	
  
Eff.	
  Turbine,	
  However	
  that	
  
Number	
  Drops	
  to	
  36%	
  With	
  
80%	
  Eff.	
  

�   Co-­‐generation	
  for	
  Heat	
  
Recovery	
  Still	
  Preferable.	
  

�   Mature	
  Technology	
  –	
  Proven	
  in	
  
1911!	
  	
  



Thermoelectrics	
  
�   Comparable	
  Efficiency	
  to	
  

Photovoltaics	
  (Solar).	
  

�   10	
  Dollars	
  Per	
  Watt.	
  200	
  Watt	
  
Units	
  are	
  $1919.00	
  

�   Solid	
  State	
  –	
  No	
  Parts	
  to	
  Wear	
  
Out.	
  Can	
  Work	
  by	
  Convection.	
  

�   Can	
  be	
  used	
  for	
  Co-­‐Generation.	
  
Temps	
  over	
  270	
  Deg.	
  Celsius	
  
are	
  Typical.	
  

�   Available	
  Now	
  through	
  TEG	
  
Power	
  	
  

http://tegpower.com/pro7.htm	
  



Thermoelectrics-­‐	
  Down	
  Side	
  
�   Less	
  Price	
  Competitive	
  Than	
  

Turbine	
  &	
  Alternator	
  
Derived.	
  

�   True	
  Life	
  Expectancy	
  Has	
  Yet	
  
to	
  be	
  Determined.	
  

�   Needs	
  Inverter	
  to	
  Turn	
  
Output	
  Into	
  AC.	
  

http://tegpower.com/pro7.htm	
  



Thermionic	
  Converter	
  –	
  Up	
  Side	
  
�   Robust	
  	
  &	
  Mature	
  

Technology	
  –	
  Has	
  Been	
  
Known	
  Since	
  the	
  1950s	
  

�   Has	
  Been	
  Used	
  In	
  Space	
  
Applications	
  as	
  RTG.	
  

�   High	
  Current	
  Capacity:	
  
Several	
  Amperes	
  Per	
  Square	
  
Centimeter	
  

�   Highly	
  Adaptable	
  to	
  LENR	
  



Thermionic	
  Converter	
  –	
  	
  
Down	
  Side	
  

�   Low	
  Voltage	
  –	
  1-­‐1.2	
  Volts	
  
Typical.	
  Elements	
  Need	
  to	
  
Be	
  Connected	
  in	
  Series.	
  

�   Low	
  Efficiency	
  –	
  5-­‐20%.	
  

�   Cesium	
  Vapor	
  Used	
  as	
  
Exciter	
  –	
  Requires	
  
Specialized	
  Manufacturing.	
  

�   High	
  Temperatures	
  
Required:	
  1500-­‐2000	
  Deg.	
  K.	
  
(1226-­‐1726	
  Deg.	
  Celsius)	
  



Stirling	
  Cycle-­‐	
  Overview	
  



Stirling	
  Cycle	
  Engine-­‐	
  Up	
  Side	
  
�   Originally	
  Designed	
  By	
  Robert	
  

Stirling	
  in	
  1816.	
  

�   Several	
  Companies	
  Have	
  
Developed	
  the	
  Technology	
  over	
  
a	
  Nearly	
  200	
  Year	
  Period.	
  

�   Engine	
  Can	
  Reach	
  Efficiencies	
  as	
  
High	
  as	
  50%!	
  	
  

�   Gas	
  Can	
  Be	
  “Looped”	
  Through	
  
LENR	
  Reactor	
  As	
  A	
  Primary	
  
Method	
  of	
  Cooling,	
  Similar	
  to	
  
HTGR	
  Fission	
  Reactors	
  of	
  France.	
  



Stirling	
  Cycle	
  Engine-­‐	
  Down	
  Side	
  
�   High	
  Pressures	
  are	
  More	
  

Efficient,	
  But	
  More	
  Difficult	
  to	
  
Seal	
  Over	
  Long	
  Periods	
  of	
  
Time.	
  

�   Needs	
  Higher	
  Temps	
  to	
  be	
  
More	
  Efficent:	
  500-­‐1000	
  Deg.	
  
Celsius.	
  

�   More	
  Moving	
  Parts	
  Than	
  
Other	
  Methods	
  of	
  Conversion.	
  



Stirling	
  Cycle	
  Engine-­‐	
  Variants	
  
Free	
  Piston	
  

�   Extended	
  Rod	
  

�   Inertial	
  Mass	
  

�   Sprung	
  Motor/Alternator	
  

�   Duplex	
  

�   Sprung	
  to	
  Piston	
  

�   Casing	
  Reaction	
  

�   Fluidyne	
  

�   Alpha	
  (Three	
  to	
  Six	
  Cylinders)	
  



Stirling	
  Cycle	
  Engine-­‐	
  Variants	
  
Beta	
  Configuration	
  

�   Inherently	
  Balanced	
  

�   High	
  Output	
  

�   Regenerator	
  Can	
  Have	
  Nickel	
  
Mesh	
  For	
  Direct	
  LENR	
  
Operation	
  

�   Can	
  Have	
  Plasma	
  Ignition	
  for	
  
H1	
  Operation	
  (Variant)	
  

�   Co-­‐Generation	
  Possible	
  



Stirling	
  Cycle	
  Engine-­‐	
  Variants	
  
Quasiturbine	
  Stirling	
  

http://quasiturbine.promci.qc.ca/QTStirling.html	
  



Stirling	
  Cycle	
  Engine-­‐	
  Variants	
  
Stirling	
  Radioisotope	
  Generator	
  

�   Work	
  Done	
  At	
  NASA	
  Glenn	
  
Research	
  Center.	
  

�   12.5	
  Kwe	
  Per	
  Cylinder.	
  

�   650	
  Deg.	
  Celsius	
  Operation.	
  

�   Work	
  Abandoned	
  For	
  Cheaper,	
  
Less	
  Efficient	
  Systems.	
  

�   Design	
  Lends	
  Itself	
  Well	
  to	
  
LENR.	
  

http://en.wikipedia.org/wiki/Stirling_radioisotope_generator	
  



Stirling	
  Cycle	
  Engine-­‐	
  Variants	
  
Rotary	
  Stirling	
  Systems	
  

�   Over	
  20	
  Different	
  Variations,	
  
Including	
  a	
  Stirling	
  Wankel.	
  

�   Some	
  More	
  Efficient	
  Than	
  
Alpha,	
  Beta	
  or	
  Gamma	
  
Configurations.	
  

�   An	
  “Abandoned”	
  Technology	
  
Begging	
  to	
  be	
  Repurposed	
  
for	
  LENR.	
  

�   Studies	
  Need	
  to	
  Be	
  Done	
  For	
  
Specific	
  Applications.	
  

http://stirlingengineforum.com/viewtopic.php?t=379	
  



On	
  The	
  Horizon—	
  	
  
Quantum	
  Well	
  Technology	
  	
  

�   Efficiencies	
  as	
  High	
  as	
  
32.5%,	
  and	
  Higher	
  in	
  the	
  
Future!	
  

�   450	
  Deg.	
  C.	
  Temp	
  
Differential.	
  

�   Can	
  Go	
  As	
  High	
  As	
  800	
  Deg.	
  

�   Future	
  Efficiencies	
  of	
  50%	
  
and	
  Above	
  Compete	
  with	
  
Turboelectric	
  Conversion.	
  



On	
  The	
  Horizon—	
  	
  
Quantum	
  Well	
  Technology	
  	
  



On	
  The	
  Horizon—	
  	
  
IR	
  (Nano)	
  Antennas	
  

�   Uses	
  Infrared	
  in	
  Direct	
  
Conversion.	
  

�   Efficiencies	
  as	
  High	
  as	
  92%!	
  

�   Originally	
  Proposed	
  by	
  
Steve	
  Elzwick	
  in	
  1980’s.	
  

�   Once	
  Again	
  in	
  2008.	
  What	
  
Happened	
  to	
  This	
  
Technology?	
  

�   Terahertz	
  Diodes	
  Are	
  
Available	
  Right	
  Now!	
  



On	
  The	
  Horizon—	
  	
  
IR	
  (Nano)	
  Antennas	
  



On	
  The	
  Horizon—	
  	
  
IR	
  (Nano)	
  Antennas	
  

�   Common	
  Chip	
  
Manufacturing	
  Techniques	
  
Are	
  Used.	
  

�   Tech	
  Results	
  in	
  a	
  Self-­‐
Regulating	
  Effect	
  To	
  Prevent	
  
“Runaway”	
  Reactions.	
  

�   Antenna	
  Technology	
  is	
  
Mature	
  and	
  Easily	
  
Understood.	
  

�   Prototypes	
  Already	
  Done	
  at	
  
Rice	
  University.	
  



Applications	
  of	
  LENR	
  
�   Adsorption	
  Type	
  Refrigeration	
  

Systems	
  &	
  HVAC.	
  

�   Transportation-­‐	
  Hybrid	
  Cars	
  &	
  
Trucks.	
  

�   Transportation-­‐	
  Substitute	
  For	
  
Diesel-­‐Electric	
  Locomotives	
  .	
  

�   Transportation-­‐	
  Turbine	
  Driven	
  
Ships	
  &	
  Submarines.	
  

�   Space-­‐	
  Substitute	
  for	
  “Hot	
  
Isotope”	
  RTG	
  Units.	
  

�   Space	
  Planes	
  &	
  Exotic	
  Propulsion.	
  

�   Site	
  Generated	
  Power.	
  

Photos	
  Courtesy	
  of	
  Pure	
  Energy	
  Systems	
  



Conclusions	
  
�   Almost	
  All	
  Technologies	
  Have	
  Merit.	
  

�   When	
  Nanoantennas	
  Are	
  Available,	
  That	
  One	
  Will	
  be	
  the	
  
Most	
  Efficient	
  (We	
  May	
  Have	
  To	
  Develop	
  That	
  In	
  Our	
  Own	
  
Facilities).	
  

�   So	
  Far,	
  Thermoelectrics	
  are	
  Not	
  Cost	
  Competitive	
  with	
  
Mechanical	
  Power	
  Conversion.	
  

�   Both	
  Stirling	
  as	
  Well	
  as	
  the	
  Tesla	
  Turbine	
  Are	
  Close	
  
Competitors	
  for	
  Cost	
  as	
  Well	
  As	
  Efficiency.	
  

�   The	
  only	
  Ones	
  THAT	
  DO	
  NOT	
  Measure	
  up,	
  are	
  
Conventional	
  Power	
  Conversion	
  Systems.	
  



R&D	
  Developments	
  For	
  E-­‐Cat	
  
Technologies	
  

�   Contact	
  Roger	
  Green	
  	
  

�   Ecoglobalfuels@earthlink.net	
  

�   www.e-­‐cataustralia.com	
  (Go	
  to	
  resource	
  page	
  for	
  
documentation.	
  

�   Complete	
  benchmarks	
  for	
  R	
  and	
  D	
  is	
  available	
  by	
  request	
  

�   We	
  are	
  seeking	
  investment	
  into	
  our	
  R	
  and	
  D	
  projects	
  
involving	
  desalination	
  and	
  heat	
  to	
  electricity	
  conversion	
  
utilizing	
  the	
  E	
  cat	
  Technology	
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