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WASTE OIL ELECTRICAL GENERATION
SYSTEMS

CROSS-REFERENCE TO RELATED
APPLICATION

The present application is a continuation-in-part of related
application Ser. No. 10/705,578, filed Nov. 10, 2003, now
U.S. Pat. No. 7,067,933, entitled “WASTE OIL ELECTRI-
CAL GENERATION SYSTEMS”, and is related to and
claims priority from prior provisional application Ser. No.
60/425,605, filed Nov. 12, 2002, entitled “WASTE OIL
ELECTRICAL GENERATION SYSTEM”, from which pri-
ority is claimed, the contents of which are incorporated
herein by this reference and are not admitted to be prior art
with respect to the present invention by the mention in this
cross-reference section.

BACKGROUND

This invention relates to providing an improved electrical
generation system utilizing waste oil as a combustible fuel.
More particularly, this invention relates to the co-generation
of electrical power using a generator powered by the heat
energy produced by a waste-oil-fired furnace.

Approximately 1.4 billion gallons of used oil is generated
in the United States each year. Approximately ten percent of
that amount is properly recycled, with the remainder
dumped into the environment. Waste oil dumping has
increasingly become a major worldwide environmental
issue. It has been shown that one gallon of waste oil can
contaminate up to one million gallons of water. Currently,
forty percent of the pollution found in the waterways of the
United States is created by waste oil, with similar pollution
statistics reported by other industrialized countries. In 1980
the U.S. Congress passed the Used Oil Recycling Act to
establish a national policy governing used oil. One signifi-
cant aspect of the legislation was the acceptance of on-site
burning of waste oil to produce usable heat. Government
leaders recognized that making used oil valuable for hun-
dreds of thousands of small businesses was the best way to
prevent dumping and water pollution.

In the United States, the Environmental Protection
Agency (EPA) currently acts to establish, monitor and
manage waste oil control guidelines in an attempt reduce
hazardous environmental waste oil contamination from
waste oil dumping. The EPA’s rule generally states:

TITLE 40—PROTECTION OF ENVIRONMENT
PART 279—STANDARDS FOR THE
MANAGEMENT OF USED OIL—Table of
Contents

Subpart C—Standards for Used Oil Generators Sec.
279.23 On-site burning in space heaters.

Generators may burn used oil in used oil-fired space
heaters provided that:

(a) The heater burns only used oil that the owner or
operator generates or used oil received from household
do-it-yourself used oil generators;

(b) The heater is designed to have a maximum capacity of
not more than 0.5 million Btu per hour; and

(c) The combustion gases from the heater are vented to the
ambient air.
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[57 FR 41612, Sep. 10, 1992, as amended at 58 FR
26425, May 3, 1993]

Efficient burning of waste oil is a relatively complex
problem. Typically, the waste oil being burned is a mixture
of several oil types, each having unique physical character-
istics (such as varying densities and flow viscosities).

There are a number of manufacturers that have developed
efficient waste oil burners, currently marketing their prod-
ucts throughout the world. The outputs of the burners are
currently limited to hot air for space heating and/or usable
hot water. These units are sold to businesses that generate
waste (used) oil from their operations. They include busi-
nesses, such as automotive repair shops, retail outlets that
sell oil to consumers, truck shops, farm equipment, heavy
equipment, dealerships, bus fleets, commercial fleets,
municipalities, construction and mining companies, recy-
cling and landfill centers, manufacturing facilities, and food
production/restaurants. The EPA and CE have approved this
type of waste oil burning process without a permit; as long
as the EPA’s burning criteria are met (as noted above).

Despite the high level of efficiency of current waste oil
burners, as much as seventy percent of the combustion heat
produced by a unit is lost as exhaust. It is clear that a need
exists for an improved waste oil burning system that better
utilizes valuable generated heat energy currently lost from
existing systems.

OBIJECTS OF THE INVENTION

It is a primary object and feature of the present invention
to provide an effective, efficient system for on-site combus-
tion of waste oil.

It is another object and feature of the present invention to
utilize the heat of such combustion to generate on-site
(local) electrical power.

It is a further object and feature of the present invention
to provide such a system that incorporates on-site energy
conversion apparatus adapted to convert the heat generated
by the combustion of such waste oil to mechanical power,
and subsequently to such electrical power by means of
mechanical generation. It is an additional object and feature
of the present invention to utilize a Stirling-cycle engine as
the heat-to-mechanical power conversion apparatus. It is
another object and feature of the present invention to utilize
a steam turbine as the heat-to-mechanical power conversion
apparatus. It is an additional object and feature of the present
invention to utilize a hydrocarbon vapor turbine as the
heat-to-mechanical power conversion apparatus.

It is another object and feature of the present invention to
provide such a system that utilizes at least one direct
heat-to-electrical power conversion process including the
use of thermocouple-based electrical power generators and
thermophotovoltaic electrical power generators. It is an
additional object and feature of the present invention to
generate electrical power from the combustion of waste oil
through a thermal gasification process driving an electrical
fuel cell.

It is a further object and feature of the present invention
to provide such a system that utilizes the combustion energy
of the waste oil to provide space heating. It is another object
and feature of the present invention to provide such a system
that utilizes the combustion energy of the waste oil to
provide a usable hot water source.

It is a further object and feature of the present invention
to provide such a system that is capable of supplying excess
generated electrical power to a larger electrical power grid.
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It is a further object and feature of the present invention
to provide such a system that is capable of storing excess
generated electrical power in a battery storage system.

It is a another object and feature of the present invention
to provide such a system that is capable of economically
disposing of environmentally-hazardous waste oil.

A further primary object and feature of the present inven-
tion is to provide such a system that is efficient, inexpensive
and handy. Other objects and features of this invention will
become apparent with reference to the following descrip-
tions.

SUMMARY OF THE INVENTION

In accordance with a preferred embodiment hereof, this
invention provides a system related to on-site burning of
on-site-generated environmentally hazardous waste oils for
the purpose of on-site electrical power generation, such
system comprising: at least one holder structured and
arranged to hold such on-site-generated environmentally
hazardous waste oils; at least one combustion heater struc-
tured and arranged to produce combustion heat by burning
such on-site-generated environmentally hazardous waste
oils; at least one waste oil transfer component structured and
arranged to transfer such on-site-generated environmentally
hazardous waste oils from such at least one holder to such
at least one combustion heater; at least one heat energy
converter structured and arranged to convert such combus-
tion heat to electrical power; at least one primary heat
exchanger structured and arranged to transfer such combus-
tion heat to such at least one heat energy converter; and at
least one on-site electrical circuit adapted to utilize the
electrical power; wherein such at least one primary heat
exchanger is in operational communication with such at
least one combustion heater; and wherein such at least one
combustion heater comprises: at least one atomizer struc-
tured and arranged to atomize such on-site-generated envi-
ronmentally hazardous waste oils prior to combustion; and
at least one igniter adapted to ignite such on-site-generated
environmentally hazardous waste oils after such environ-
mentally hazardous waste oils have passed through such at
least one atomizer.

Moreover, it provides such a system wherein such at least
one heat energy converter comprises at least one thermo-
couple-based electrical power generator adapted to generate
the electrical power utilizing the combustion heat. Addition-
ally, it provides such a system wherein such at least one heat
energy converter comprises at least one thermophotovoltaic
electrical power generator adapted to generate the electrical
power utilizing the combustion heat.

Also, it provides such a system wherein such at least one
heat energy converter comprises: at least one heat-driven
gasification generator adapted to generate at least one fuel
gas utilizing the combustion heat; and at least one fuel cell
adapted to generate electrical power utilizing such at least
one fuel gas.

In addition, it provides such a system wherein such at
least one heat energy converter comprises: at least one
heat-to-mechanical power converter adapted to convert such
combustion heat to mechanical power; and operationally
coupled to such at least one heat-to-mechanical power
converter, at least one electrical generator adapted to the
generate electrical power. And, it provides such a system
wherein such at least one heat-to-mechanical power con-
verter comprises at least one Stirling-cycle engine structured
and arranged to use the mechanical output of at least one
Stirling cycle to produce mechanical power. Further, it
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provides such a system wherein such at least one heat-to-
mechanical power converter comprises at least one steam
powered turbine adapted to convert steam pressure to
mechanical power. Even further, it provides such a system
wherein such at least one heat-to-mechanical power con-
verter comprises at least one hydrocarbon vapor turbine
adapted to convert at least one hydrocarbon vapor pressure
to mechanical power.

Moreover, it provides such a system wherein such at least
one on-site electrical circuit comprises at least one electrical
network connected to at least one larger electrical grid.
Additionally, it provides such a system wherein such at least
one electrical network further comprises at least one elec-
trical controller structured and arranged to control electrical
power within such at least one electrical network. Also, it
provides such a system wherein such at least one electrical
controller is structured and arranged to control transfers of
electrical power between such at least one electrical network
and the at least one larger electrical grid. In addition, it
provides such a system wherein: such at least one electrical
network further comprises at least one electrical storage
device structured and arranged to store electrical power; and
such at least one electrical controller is structured and
arranged to control at least one transfer of electrical power
between such at least one electrical storage device and such
at least one electrical network.

And, it provides such a system further comprising at least
one secondary heat exchanger structured and arranged to
transfer at least one portion of the combustion heat to at least
one heatable fluid. Further, it provides such a system
wherein such at least one secondary heat exchanger is
structured and arranged to transfer heat to air, usable for
space heating. Even further, it provides such a system
wherein the heatable fluid comprises at least one liquid.
Moreover, it provides such a system wherein such at least
one holder comprises at least one collector structured and
arranged to assist in collecting such on-site-generated envi-
ronmentally hazardous waste oils. Additionally, it provides
such a system wherein: such combustion heat produced by
such at least one combustion heater comprises at least one
directed heat flow; and wherein at least one portion of such
at least one primary heat exchanger is positioned to be in
thermal communication with such at least one directed heat
flow; and wherein such at least one primary heat exchanger
is structured and arranged to direct at least one portion of
such at least one directed heat flow to at least one portion of
such at least one secondary heat exchanger.

Also, it provides such a system wherein such at least one
waste oil transfer component comprises: at least one pump
to pump such on-site-generated environmentally hazardous
waste oils from such at least one holder to such at least one
combustion heater; at least one flow volume regulator
adapted to regulate the flow volume of such on-site-gener-
ated environmentally hazardous waste oils pumped from
such at least one holder to such at least one combustion
heater; and at least one pre-heater structured and arranged to
preheat such environmentally hazardous waste oils prior to
burning. In addition, it provides such a system wherein: such
at least one combustion heater comprises a maximum capac-
ity of not more than 0.5 million BTU input per hour; and
combustion gasses produced by the combustion of such
on-site-generated environmentally hazardous waste oils are
substantially vented to the ambient air.

In accordance with another preferred embodiment hereof,
this invention provides a system related to on-site burning of
on-site-generated environmentally hazardous waste oils for
the purpose of on-site electrical power generation, such







































