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History

Infinity Turbine was started in 2008, but its roots go back further into the 1980's when | was buying and selling legacy steam engines into the forest products Scope: Infinity has experimented with just
about every type of expander, focussing on those below 500 kW in output size, and more on the smaller end of the spectrum (less cost to experiment and develop).
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What We've Learned:

If your expander has more than one moving part, it will break. This is a lesson learned, and capitalized on by Capstone
Turbine. Beyond that, even having one moving part, will break. That is why we have ultimately focussed on tribo-
effect, and a solid-state turbine.
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Market:

We have on focussed on low-grade heat (at or below 100C), and the small commercial market. While the residential market it huge, entrants into that market have failed quickly (huge support needed,
and lack of payback).
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Working Fluid:

Our original development was with Honeywell Genetron R245fa and R134a. The costs of those proprietary refrigerants
is expensive, and will soon be rendered unmarketable in most countries with active CFC programs. We have looked
at, and are focussing on liquid CO2 and supercritical CO2 (30 C or 89 F).
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Business Model:

Our current business model is to sell plans that we have already developed and documented (blueprints). We have
build a large number of expanders, and put some into systems (IT10, IT50, and IT250).

Our specialty is in the small end of prime movers, and to that end, we are focussing on selling plans for rotating
turbomachinery, and developing a solid state turbine. One of our new products is a APU for drones, using a air-
breather gas turbine, but then evolving into a electrostatic turbine.
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Additive 3D Printing:

We have come to the conclusion that a 3D metal (or ceramic) printed turbine generator, with one moving part, may be able to provide a cost effective solution when mass produced. This applies only
to turbines or parts less than 6 inches in length or diameter. The nature of furnace heating during the final stage of metal printing shrinks metal, and erases any tolerances. A better method is using a
2D waterjet or laser and stacking parts to build a 3D assembly. It's faster and less expensive.
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Residential Market:

There are significant challenges, which include:

- ORC is a waste heat energy solution, and if you have to pay for
the fuel, or to harvest it, it does not have a payback (i.e. solar
energy).

- ORC is designed for 24/7 heat supply. Any fractional time heat
supply sources have no payback.

- Most residential waste heat sources are time limited (i.e. hot water
heaters only operate a small amount of time, solar energy is only
part of the day, etc.).

- Most residential applications for CHP have no payback, and
required significant amounts of support.

All result in no profit to the equipment supplier. A good example is
the recent attempt of the residential Sterling engine by Dean
Kaman.

http://www.forbes.com/sites/christopherhelman/2014/07/02/dean-
kamen-thinks-his-new-stirling-engine-could-power-the-
world/#120f6b71589d
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Waste Heat:

Generally, any heat source that can be converted to a liquid (water, glycol, oil, etc.) and is free, is a good source for a
ORC system.

If you have to pay to harvest the heat (like solar), then it does not make economic sense, unless your grid based power
is very expensive.
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ORC and Phase Change Dynamics:

A big part of the equation for a waste-heat-to-energy recovery operation is the necessity for cooling flow, to condense
the gas to a liquid. This is often overlooked by developers, and can be a big power draw, rendering a installation
commercially infeasible (i.e. no payback).

Commercial ORC Builds: For all models of the turbine with induction AC generator, you will need a grid-tie
interconnection device.

The grid-tie integrates the AC Induction motor/generator into the grid, whether it be a local (in-house) or public grid
connection.
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Heat Rate and Efficiency:

If you have to pay for your heat or fuel, the ORC process doesnot make any financial sense to install. ORC is a
bottoming cycle, and designed for waste heat (free heat).

As for supercritical CO2 Brayton Cycle, it is about the same or lower efficiency as ORC at or below 200 C. Above 500
C The S CO2 cycle will start to have efficiencies from 40+ percent. This process needs large amounts of funding to be

fully developed.
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