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There is always an inevitable energy cost to the environment for the production of machines that are 
used to exploit sustainable energies such as Solar, Wind, Wave and Geothermal. The real cost of 
realizing these machines is the amount of energy expended by their manufacture which ultimately 
translates into pollutants released into the atmosphere. The thermal machine proposed here will also 
require a certain amount of manufacture but the fundamental concept of the machine which lends 
itself to using sustainable components, enables a significant reduction of energy consumed for its 
initial manufacture and production. The concept embraces a “low technology approach” that is akin 
to an old fashion wind mill, in that the major components could be made from wood and other 
naturally grown or recyclable and sustainable engineering materials. The thermal engine exploits a 
low grade temperature difference between a warm heat source and a cold heat source and translates 
that temperature difference into mechanical movement and power. The thermal engine is not a new 
invention and the first experimental device was a Nitinol powered heat engine that was presented in 
1978 in the proceedings of the Nitinol Heat Engine Conference. The first Nitinol heat engine 
exploited the rapid shape changing properties of Nitinol wire that when heated, provides rotational 
impetus to the rotor which results in a rotational output power.  In the early 1970’s the understanding 
of the behavior of the Nitinol properties was not fully understood, but the promise of “free energy” 
sparked the beginning of the field of research into sustainable energy devices. Since that initial foray 
into utilizing the properties of Nitinol to provide the impulse in a heat machine, other similar devices 
using bimetallic strip have been patented as a similar mechanism to provide motive power. Unlike 
the first impractical Nitinol devices that used a heated water supply as the transition mechanism, the 
bimetallic engine utilizes warm or heated air as a more immediate heat transfer mechanism. The 
concepts and various design aspects of a sustainable heat engine with their limitations and 
opportunities will be reviewed.  
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