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                               Current and Future Energy Technology 

1. Current Energy Technology 

Currently, energy (electricity and heat) is produced by harnessing the chemical energy of 
fossil fuels, the forces of nature (wind, water, sun, biomass) and nuclear power based on 
the fission of heavy elements (plutonium, uranium, etc). 

Fossil fuels  have the disadvantage that they have to be mined and transported by ships 
or pipelines to user locations. The burning of fossil fuels pollutes our environment, threa-
tens the equilibria of ecosystems and contributes to climate change. Fossil fuels have also 
been a cause of political conflicts, manipulation and wars. 

The fission of nuclear fuels (plutonium) also has major disadvantages. Nuclear fission pro-
duces radioactive radiation and radioactive by-products.  This  has lead to over a hundred 
nuclear accidents in the history of nuclear fission.  There were three accidents which had 
major global repercussions; Three Mile Island, Chernobyl and Fukushima. 

There  are  currently  about  500  nuclear  reactors  in  the  world.  They  all  produce  nuclear 
waste which will  remain radioactive for centuries to come. This poses a great risk to the 
well-being of current and future generations.   

Wind, solar and hydropower  all  have  their  limitations.  Depending  on  local  climate  condi-
tions, the energy produced is not available continuously and “on demand”. And if the en-
ergy is not completely consumed when the wind blows and/or the sun shines, this places 
great strain on electrical distribution grids. 

In  such  overload  situations  the  electricity  produced  by  the  big  fossil  fuel  fired  or  hydro-
electric power plants may have to be cut, stored somewhere or even be suspended. Yet 
the  power  plants  have  to  be  readily  put  again  in  full  operation  when  solar  and/or  wind 
power  is  no  longer  available.  This  makes  for  a  less  efficient  and  more  expensive  energy 
infrastructure. 
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For  instance,  electricity  grid  operators  in  the Netherlands currently  spend about  €  5  bil-
lion  annually  to  adapt  the  electricity  grids  to  cope  with  the  intermittent  and  distributed 
production of solar and wind power. 

In  counties  where  solar  and  wind  power  provide  a  large  portion  of  the  electricity  (Ger-
many, Denmark) the price of electricity to the consumer has gone up by 50%. Hydroelec-
tricity is not available everywhere and all time. It is also subject to the effects of climate 
change, which causes reservoirs be improperly fed and river flows to have higher rates of 
peaks and troughs; many rivers are also running dry.

From the above review of our current methods of providing energy/electricity to our so-
ciety  it  is  concluded  that  it  would  be  invaluable  if  an  energy  source  became  available 
which is always available, everywhere, without polluting the environment and able to pro-
duce energy at a low cost. 

2. Future Energy Technology 

The  founders  of  Restoration  Power,  its  partners  and  their  global  network  of  scientists 
have spent the last 20 years researching new, reliable and clean energy technologies. And 
over the past 5 years, that quest has been rewarded by gaining some important and fun-
damental insights.

Pistol Shrimps can create cavitation bubbles at very high pressure (1,000 - 10,000 Bar) and 10,000 degrees 
Kelvin to capture their prey
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That insight is that Nature (e.g. the earth's crust, plants, animals, micro-organisms) uses 
energy  sources  which,  for  a  large  part,  are  based  on  the  conversion  of  mass  to  energy. 
Einstein developed a formula for this: E = mc2. Theoretically, the energy density from the 
conversion of mass to energy is 2.5 x 1010 kWh/kg. 

That is approximately 2 billion times the energy density due to fossil fuels burning (10-15 
kWh/kg)!  In nature,  obviously each nuclear transmutation converts to energy only a tiny 
amount of the mass of the atoms involved.

This  process,  which  takes  place  in  all  living  things,  has  been  studied  by  scientists  for 
about  four  centuries.  Biologists  have  named  this  process  “Biological  Transmutation”.  A 
stunning  summary  of  four  centuries  of  research  into  biological  transmutation  was  made 
by  the  French  scientist  Jean-Paul  Biberian1.  Until  about  30  years  ago,  physicists  had  no 
idea of this process, which  fuels (next to the energy of the sun)  life on our planet. 

In  1989,  something  amazing  happened.  Two  physicists  (Stanley  Pons  and  Martin 
Fleischmann) imitated biological transmutation in the laboratory without realising it at the 
time. Their laboratory tests indicated that mass was converted to (‘anomalous’) heat. 

Initially their invention was called "Cold Fusion" and later it was revised to a more precise 
description:  "Low  Energy  Nuclear  Reactions"  ("LENRs").  This  is  a  process  which  safely 
converts mass, contained in the nucleus of atoms, to heat. 

At first, these two scientist were highly criticised by the scientific community, demanding 
extraordinary  proof  for  an  extraordinary  claim.  But  today  after  30  years  of  research  at 
many universities around the world it is now recognised that they (Stanley Pons and Mar-
tin Fleischmann) stood at the basis of a new era of energy production for our civilisation. 

The amazing feature of this type of nuclear reaction is that it does not release either ra-
dioactive  radiation  or  radioactive  by-products.  If  radioactive  radiation  and  byproducts 
were created, life on earth would not have evolved. In the numerous LENR tests that have 
been  carried  out  to  date,  it  has  been  found  that  the  phenomenon  of  cavitation,  which 
takes place in many instances in nature, creates conditions which enable  LENRs to occur.

                    Image: https://www.wikiwand.com/en/Sonoluminescence
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Cavitation  is  a  natural  phenomenon  which  is  characterised  by  the  sudden  appearance  of 
air bubbles under the influence of pressure waves (for example in a liquid). These bubbles 
have a very short life span and upon their violent implosion they may create a sudden and 
short light flash (‘sonoluminescence’). This coincides with the creation of very high pres-
sure (1000-10.000 Bar). Under these extreme conditions LENRs take place, which release 
heat  at  temperatures  in  the  order  10,000  degrees  Kelvin  or  more.  This  is  warmer  than 
the sun.

Einstein said: “look deep in to nature and you will understand everything better”.   

Indeed,  there  is  a  shrimp,  the  pistol  shrimp  (Alpheidae,  a  family  of  caridean  snapping 
shrimps) which uses the creation of cavitation bubbles to kill its prey. Studies of this fam-
ily of crabs has indeed revealed that the cavitation caused by the rapid contraction of its 
jaws  creates  very  high  pressures  and  temperatures(10,000  degrees  Kelvin  an  10,000 
Bar)2,3,4.  

In  the  past  20  years  much  research  into  how  cavitation  can  create  LENRs  and  energy 
(heat)  has  been  conducted.  A  number  of  cavitation  heaters  have  been  developed  with 
various degrees of success. And the efficiency of the devices has increased steadily. 

During  2019  one  of  the  ‘Restoration  Power’  team  members  tested  a  cavitation  device 
which showed a relatively high efficiency. A collaboration with the inventors has emerged 
and this has led to the manifestation of a device which is now ready for conducting com-
mercial pilots. The COP (Coefficient Of Performance) is now about 2.5. 

This is not so shocking if this is compared with the COP of existing heat pumps, based on 
the  application  of  the  Carnot-Cycle.  Yet  it  is  groundbreaking  when  it  is  realised  that  the 
heat does not originate from an external source, but is generated in the device itself. This 
offers significant potential for further development and improvement of the COP.  

It is also important to realise that the efficiency of existing heat pumps is limited, by the 
laws of thermodynamics which define the Carnot Cycle. It is also relevant to realise that a 
technology  based  on  carefully  copying  the  functioning  of  nature  is  sustainable  and 
(r)evolutionary by design. 

The Restoration Power team is connected to a significant number of leading scientists in 
the  field  of  cavitation  and  LENR research.  Therefore  we  are  well  placed  to  seek  ways  of 
further improving the COP of the device, which has been given the name: SynTec Engine. 
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The  science  team associated  with  Restoration  Power  has  recently  received  a  grant  from 
the  EU  to  conduct  further  research  into  the  LENR phenomenon.  This  was  a  grant  of  ap-
proximately  €  800,000  dedicated  to  further  experimental  research  into  LENRs.  This 
shows that the EU recognises the potential  of LENRs for the future of providing sustain-
able and affordable access to energy to the citizens of our world. 

From a social,  ecological  and economic point of  view, the founders of  Restoration Power 
consider it important that as many parties as possible become acquainted with this tech-
nology. Particularly because it can considerably accelerate the movement towards a glob-
al  society  freed  of  the  dangers  and  disadvantages  of  fossil  fuels  and  traditional  fission 
based nuclear reactors. 

3. Conclusion 

The future of energy generation in the form of heat and electricity is becoming more clear 
as the field of Low Energy Nuclear Reactions (LENrs) emerges and more research is dedi-
cated to develop technologies.  LENRs has great potential because the energy density is 
significantly higher compared with the currently employed energy technologies. 

It is possible that research into LENRs will also provide insight how nuclear fusion, the fu-
sion of the two hydrogen isotopes, could be developed at laboratory scale.

These  new  forms  of  energy  generation  of  safely  deploying  the  energy  contained  in  the 
nucleus  of  atoms  merits  further  investigation  and  research.  The  first  expression  of  a 
cavitation based device, the SynTec Engine, is coming to the market. 

Until  recently  it  was  not  commonly  known  that  the  energy  contained  in  the  nucleus  of 
atoms can also be harnessed in a safe manner, in the way which nature has used for bil-
lions of years to power its evolution. This is a grand opportunity, which merits the support 
of public and private parties in a way which ensures that all citizens will benefit from this 
development and in which the environment benefits greatly. 

The Founders of the Unifying Fields Foundation and Restoration Power 
Baarn, the Netherlands, Bologna, Italy, May 6th, 2020.  
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