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Description

FIELD OF THE INVENTION

[0001] Thisinvention relates to heat transfer fans, par-
ticularly to such fans for use in conjunction with cooled
or heated surfaces, and more particularly, with fossil-fuel
burning stoves.

BACKGROUND OF THE INVENTION

[0002] Heating units such as wood and otherfossil-fuel
combustible material burning stoves, hot water radiators
and the like disseminate heat into surrounding space by
radiation and by convection of thermal air currents circu-
lating around the unit. Warm air distribution from the unit
may be enhanced by means of an air blower or fan suit-
ably placed on or adjacent the unit. Presently, such air
circulating fans are powered by electric battery or mains
power supply.

[0003] Itis known through the so-called "Peltier Effect”
that when a direct electric current is passed through a
thermoelectric couple, heat will be absorbed at one end
of the couple to cause cooling thereof, while heat is re-
jected at the other end of the couple to cause a rise in
temperature. By reversing the current flow, the direction
of heat flow will be reversed.

[0004] Thermoelectric modules are forms of a thermo-
electric couple and, typically, comprise an array of sem-
iconductor couples (P and N pellets) connected electri-
cally in series and thermally in parallel, sandwiched be-
tween metallized ceramic substrates.

[0005] Inareverse manner, by the so-called "Seebeck
Thermocouple Effect", a thermoelectric module behaves
like a simple thermocouple in generating an electric po-
tential across its terminals if a temperature gradient or
thermocline is provided across the module when in an
open circuit mode. Thus, electric power is generated as
a function of the temperature difference between both
ends of the module.

[0006] Pertinent prior art comprises a demonstration
model of a power generation module powering an air
circulation fan disclosed by Tellurex Corporation, Michi-
gan, U.S.A. The Tellurex Corporation self-powered fan
comprises a hot end heat exchanger heated by a hand-
held propane torch, electric motor, fan blades, a cold end
heat exchanger and a thermoelectric module sand-
wiched in thermal contact between the two heat exchang-
ers and in electric contact with the electric motor. In this
demonstration model, the module is heated by a propane
torch to merely demonstrate current generation while re-
quiring a hand held pyrometer to prevent overheating
and destruction of the module. It is clear from this dem-
onstration model that it could not be satisfactorily and
reliably used to circulate heat from a hot surface, since
sufficiently high temperatures of the hot surface sufficient
to provide an effective air circulation effect would cause
the thermoelectric module to simply overheat and be de-
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stroyed. Further, the orientation of the fan and the cool
end heat sink are so located relative to the heat source
as to cause passage of the hot gases on the hot side of
the thermoelectric module around and through the cool
end heat sink. Thus, the Tellurex Corporation demon-
stration model has no practical and reliable utility as a
warm air circulating fan if placed on a heated surface.
[0007] EP patent publication numbers 1669672,
1669671 and Japanese patent number JP S56121941
also describe devices that power fans using the SeeBeck
Thermocouple Effect.

[0008] United States Patent No. 5,544,488, issued Au-
gust 13, 1996 to Reid, Randall H. describes an air circu-
lation fan powered only by a thermoelectric module ob-
taining heat available at the heated surface of a heating
unit, such as the top of a stove, can provide useful warm
air circulation, notwithstanding the extremely low efficien-
cy of conversion of thermal energy to electrical energy
inherent in the aforesaid Seebeck Thermocouple Effect.
USP 5,544,488 teaches that by judicious selection of
components and the physical arrangement of these com-
ponents to constitute a hot air circulation fan suitable ef-
ficacious warm air circulation is reliably and safely ob-
tained. Thus, not only is warm air propelled forward from
the unit to provide warm air circulation but that incoming
cooler air pulled by the fan operates to enhance cooling
of the heat sink cool end and, when appropriate, the hot
end of the thermocouple module to provide reduced risk
of damage through overheating of the thermocouple
module.

[0009] Further, USP 5,544,488 teaches that an air cir-
culation fan powered only by a thermoelectric module
cooled at the cooling surface of a cooling system, such
as, for example, provided by ice/water or a refrigeration
system can provide useful air circulation, notwithstanding
the extremely low efficiency of conversion of thermal en-
ergy to electrical energy inherent in the Seebeck Ther-
mocouple Effect. Judicious selection of components and
the physical arrangement of these components to con-
stitute an air circulation fan suitable efficacious air circu-
lation is reliably and safely obtained.

[0010] Thereis, however,aneed forsuch self-powered
heat transfer fans having improved performance charac-
teristics.

SUMMARY OF THE INVENTION

[0011] Itis an object of the present invention to provide
an improved practical air circulation fan which generates
its own electrical power from a temperature difference
induced across distinct members of the fan.

[0012] Itis a further object of the present invention to
provide an improved air circulation fan which generates
its own electrical power from an external heat source for
use with such heat source, for example afossil-fuel burn-
ing stove.

[0013] Itis a yet further object of the present invention
to provide an improved fan having heat transfer means
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controllable by the cooling assistance of the fan blades.
[0014] These and other advantages and objects of the
present invention will become apparent upon a reading
of this specification taken in conjunction with the accom-
panying drawings.

[0015] Accordingly, the invention provides a self-pow-
ered fan for circulating air in combination with a heat
source, said fan comprising a first heat transfer member
having a first heat transfer surface thermally and physi-
cally connected with said heat source, electric motor, fan
blades which operably create a first or warm air flow and
a second or cooler air flow, a second heat transfer mem-
ber having a second heat transfer surface, thermocouple
structure located between said firstheat transfer member
and said second heat transfer member, wherein said
thermocouple structure co-operable with said motor, said
first heat transfer member and said second heat transfer
member, wherein said first heat transfer member being
of suitable material, size, mass and shape as to provide
a suitable temperature gradient between said thermo-
couple structure and said heat source to operably allow
of such sufficient heat transfer from said first heat transfer
member to said thermocouple structure to generate suf-
ficient power to effect rotation of said blades, but not to
cause thermal damage to said thermocouple structure;
and wherein said fan blades are constructed and ar-
ranged to cause a portion of said second air flow to be
drawn past said first heat transfer surface to effect a cool-
ing heat transfer effect upon said first heat transfer mem-
ber, the improvement comprising said motor located on
said first transfer member adjacent a side of said ther-
mocouple structure remote from said second transfer
member, whereby said motor does not hinder said sec-
ond air flow, and is suitably located as to not be operably
thermally damaged by said first heat transfer member or
said heat source.

[0016] In preferred embodiments, the invention pro-
vides a self-powered fan for circulating air in combination
with aheat source having a heated surface, said fan com-
prising:

a base portion having a surface constructed and ar-
ranged to contact the heated surface of the heat
source,

aheattransfer portion extending from said base, said
heat transfer portion having first and second ends,
said first end being coupled to said base,

a thermoelectric module having first and second end
surfaces, said first end surface being mounted on
said second end of said heat transfer portion such
that said heat transfer portion conducts heat to said
thermoelectric module,

heat exchange structure mounted on said second
end surface of said thermoelectric module so as to
control an amount of heat conducted at the top said
thermoelectric module,

an electric motor electrically coupled to said thermo-
electric module, and fan blades coupled to said elec-
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tric motor,

wherein said heat transfer portion is constructed and
arranged to provide a suitable temperature gradient
between said thermoelectric module and said heat
source to allow sufficient heat transfer from said heat
transfer portion to said thermoelectric module to gen-
erate sufficient power to said motor to effect rotation
of said blades without causing thermal damage to
said thermoelectric module, said fan blades being
constructed and arranged relative to said base por-
tion and heat transfer portion to cause a portion of
ambient air flow to be drawn past said base portion
and heat transfer portion effecting cooling of said
base portion; the improvement comprising said mo-
tor suitably located at said second end of said heat
transfer portion adjacent said first end surface of said
thermoelectric module as to not be operably ther-
mally damaged by said heat transfer portion or said
heat source and remote from said second transfer
member whereby said motor does not hinder said
second air flow.

[0017] The invention is of particular value when the
heat transfer means comprises a base of the fan which
rests upon the top of or is adjacent in contact with a heat
source such as a fossil-fuel burning stove, for instance
a coal fired or wood burning stove.

[0018] The fan according to a preferred aspect of the
invention is a device to circulate warmed air from the hot
stove surface. The fan uses the difference in temperature
between the hot surface of the stove upon which the fan
is resting and the surrounding air to power the fan. The
power is derived by utilizing a thermoelectric module,
preferably consisting of an array of thermocouples. The
current generated is used to power a d.c. motor which
operates the fan blades to circulate warm air and maintain
the temperature difference across the thermocouple. The
fan draws all of its power from the heated surface and
requires no external electrical power source. Most im-
portantly, the fan stops, starts and runs automatically and
provides variable air circulation in proportion to the
amount of heat provided to the hot side heat exchanger
base and resultant thermocline across the thermocouple
module.

[0019] By suitable selection of material and the surface
area, size, mass and shape of the hot end heat exchang-
er, suitable temperature gradients between the thermo-
couple module and the stove can be obtained to operably
allow sufficient heat to reach the hot end of the module,
without destroying it, and to generate sufficient power to
effect rotation of the fan blades. Such suitable determi-
nation of material, surface area, size, mass and shape
may be readily determined by the skilled personin the art.
[0020] Further, more preferably, the hot end heat ex-
changer comprises a base, which operatively abuts the
heat source, and a heat conductive member having a
length connecting with the thermocouple for transferring
heat thereto. The length of this member is so chosen as
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to be sufficient as to provide a suitable temperature gra-
dient between the heat source and the thermocouple as
to effect blade rotation without damage of the thermo-
couple by overheating.

[0021] To enhance efficiency of the fan in providing
warm air circulation and enhanced safety in preventing
overheating of the thermocouple module, the fan blades
are, preferably, so oriented relative to the hot end heat
transfer base as to cause a portion of the ambient air flow
to be drawn past the hot end heat transfer base in order
to effect a cooling heat transfer effect upon the base.
Clearly, it can be seen that the greater the temperature
gradient across the module caused by an increase in
temperature of the heated base, the greater the power
generated with commensurate fan speed. Increased fan
speed causes faster air flow around the fan and base to
enhance cooling of the latter. Thus, this cooling effect
constitutes a useful safety feature.

[0022] Preferably, the axis of rotation of the fan is an-
gularly displaced, most preferably perpendicularly, to the
hot and cold heat transfer means and module.

[0023] Also, preferably, the cool end heat exchanger
comprises a plurality of cooling vanes dissipating heat
from the module. It is highly desirable that the vanes are
so disposed relative to the fan blades that the vanes ex-
tend through the cool air low stream generated by the
rotation of the fan blades. In one embodiment according
to the invention the cooling vanes are so disposed one
vane to another as to take the form of a fan-shaped array.
[0024] Thus, the fan blades are so shaped and located
relative to the module and heat exchange means as to
cause cooler air to pass adjacent to and/or through the
heat sink cool end. In an alternative embodiment of the
invention, the fan may have a protective wire frame or
shroud to prevent physical injury, and which also is con-
nected to the module to act as a cool end heat exchanger
to dissipate heat from the module.

[0025] The heat exchanger members of the fan may
be formed of any suitable material, such as a metal or
metal alloy, for example of aluminum, copper and iron.
[0026] Hence, fansaccording to the invention, can pro-
vide satisfactory air circulation when the fan module is
operative at a temperature gradient of the order of as low
as 30° C.

BRIEF DESCRIPTION OF THE DRAWINGS

[0027] In order that the invention may be better under-
stood preferred embodiments will now be described, by
way of example only, with reference to the accompanying
drawings, wherein

FIG. 1 represents a schematic isometric view of a
prior art thermocouple-powered fan;

FIG. 2 represents a schematic side view of the fan
shown in Fig. 1, according to the prior art;

FIG. 3 represents a schematic side view of the fan
shown in Figs. 1 and 2 according to the prior art on
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top of a stove with a low fire and showing expected
air flows;

FIG. 4 represents a schematic side view of the fan
according to the prior art on top of a stove with a high
fire and showing expected air flows;

FIG. 5 represents a schematic isometric view of a
thermocouple-powered fan, according to the inven-
tion;

FIG. 6 represents a schematic side view of the fan
shown in Fig. 5, according to the invention;

FIGS. 7 and 7A represent a schematic front view of
a fan, in part without blades, superimposed with a
hatched area representing the most effective airflow
area and side view, respectively, according to the
prior art;

FIGS. 8 and 8A represent a schematic front view of
a fan superimposed with a hatched area represent-
ing the most effective airflow area and side view,
respectively, according to the invention;

FIGS. 9 and 10 represent diagrammatic front views
of fans according to the invention having upper cool
heat exchanger units of various shapes and sizes;
FIG. 11 represents graphs of comparative base mod-
ular hot side temperatures of fans according to the
prior art (A) and the invention (B);

FIG. 12represents graphs of comparative power out-
puts against base temperatures of fans according to
the prior art (A) and the invention (B); and

wherein the same numerals denote like parts.

DETAILED DESCRIPTION OF PREFERRED EMBOD-
IMENTS

[0028] With reference to Figs. 1 and 2, fan 100 of the
prior art exemplified by USP 5,544,488 comprises a TE
module 112 (cpl. 0-127-08L Melcor Frigichips, U.S.A.)
comprised of an array of semiconductor couples (P and
N pellets) connected electrically in series and thermally
in parallel sandwiched between metallized ceramic sub-
strates 114 and 116 according to the prior art. This mod-
ule 112 can withstand temperatures only up to about
80.degree. C. Module 112 has an electrical connection
with motor 118, which, drives fan blades 120, shown in
outline only for clarity.

[0029] Fan 100 has a heat transfer member, shown
generally as 122 having a rectangular-shaped base por-
tion 124 having a lower surface 126 in operable contact
with a heated surface of a stove or the like 125. Upstand-
ing from rectangular base member 124 is an integrally
formed vertically aligned planar heat transfer portion 128
upon which is an integrally formed heat transfer portion
130. Member 122 is, thus, constituted by integrally
formed portions 124, 128 and 130 formed of aluminum.
Portion 130 is in thermal communication with the lower
ceramic member 114 of module 112.

[0030] Above module 112 and in thermal communica-
tion therewith is a cool end heat exchanger 132 formed
of aluminum and consisting of a base 134, connected to
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module 112, and an array of vanes 136.

[0031] Portion 128 is so shaped as to provide the nec-
essary heat control of heat from portion 124 to module
112, irrespective of the temperature, within reasonable
limits, of the stove 125 heat source, as hereinafter more
fully explained. Stove temperatures of up to, forexample,
500°C may be obtained in practice and acceptable to
fans.

[0032] Thus, the mass and shape of base 124 and the
distance or length, mass and shape of 128 between base
124 and module 134 is such as to provide a suitable
temperature gradient between base 124 and module 134
as to cause sufficient current generation for desired fan
rotation without damage of module 134 by heat when the
heated stove surface 125 is at atemperature of not great-
er than 500°C.

[0033] Referenceis now made to FIGS. 3 and 4, which
show fan 100 on top of a stove 125.

[0034] FIG. 3 depicts gentle air circulation created by
stove 125 having a low fire and, thus, low heat transfer
therefrom to module 112, via heat transfer member 122.
In this situation, low power generation occurs due to a
relatively small thermocline. Thus, fan 100 produces a
gentle air circulation that bends the superheated air from
the convection stream and sends it forwards into the area
in front of stove 125. The airflow is sufficient to bring cool
room temperature air through the coolside heat exchang-
er to maintain a thermocline across module 112 and pro-
duce enough current to maintain an adequate air circu-
lation. The superheated convection currents are allowed
to pass the base, or hotside heat exchanger and maintain
as large a thermocline as is necessary.

[0035] FIG. 4 depicts air circulation created by stove
125 having a high fire. The increase in heat provided by
the high fire provides more current for fan 100 and the
resultant air passing through fan 100 increases greatly.
The superheated air from convection is now being
pushed rapidly across the stovetop and cool room tem-
perature air flows through the coolside exchanger as in
the earlier example, and is also drawn past the hotside
exchanger. This latter process is absolutely critical to the
operation of the unit as it strips heat from the hotside
exchanger before itreaches module 112 and keeps mod-
ule 112 well within operational tolerances with regard to
temperature. Thus, provided that the shape, mass, size
and material composition of heat transfer member 122
is suitable selected, efficient cooling of member 122 by
the rapid cool air flow will prevent excess heat transfer
to and damage of module 112.

[0036] It can be seen that motor 118 of fan 100 is lo-
cated adjacent the cold side of heat exchanger 132 of
module 112, above module 112, i.e. on the side remote
from heat transfer portion 130 in the embodiment shown
in Figs. 1 and 2.

[0037] In operation, when fan 100 is placed on a hot
surface, commonly a wood stove 125, heat is transferred
to the base 126 from the stove surface and is conducted
by stem 128 to the lower module land portion 130 and
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through thermoelectric module 112 to the upper module
land portion 134 and is dissipated to the surrounding air
by vanes 136. This creates an electrical currentinmodule
112 that drives motor 118 and turns propeller 120 to cre-
ate the desired warm air flow into the room and to draw
the cooler air from behind stove 125 through vanes 136
to further aid the heat dissipation and increase current
developed in motor 118.

[0038] This arrangement works well enough but has
several drawbacks. Itis difficult to assemble as the motor
mount, assembly screws, insulators (not shown) and
module 112 must all be connected and properly torqued
atthe same time. Additionally, the upper exchanger must
be designed to maximize the vane surface area where
the airflow is the greatest, which limits the design possi-
bilities, creates alonger path for the heat to flow from the
upper module land 134 to the end of vanes 136 and the
fan motor 118 blocks the airflow through the most effec-
tive area of the upper heat exchanger.

[0039] Withreference now to Figs. 5 and 6 which show,
generally as 200, a preferred embodiment according to
the invention, wherein the length of planar heat transfer
stem portion 228 is integrally formed with an enlarged
heat transfer portion 231 which is in thermal communi-
cation with the lower ceramic member 214 of module
212, itself in communication with upper ceramic member
216, and, thus, cool end heat exchanger 232 consisting
of base 234 and an array of vanes 236. Lower base 224,
stem 228, heat transfer portion 231, upper base 234, and
vanes 236 are formed of aluminum.

[0040] Enlarged heat transfer portion 231 has a hous-
ing portion which defines a cylindrical aperture 229,
which receives and retains motor 218. This arrangement
provides motor 218 to be mounted in the housing portion
of the enlarged heat transfer portion 231 below lower
module land 230 and, thus, below module 214.

[0041] Thus, motor218islocated on the side of module
214 remote from cool end heat exchanger 232.

[0042] Cavity 229 in this embodiment is defined as a
full depth cylindrical aperture, but may in less preferred
embodiments be a suitably sized and shaped recess.
Motor 218 is housed in housing portion 231 by any suit-
able means (not shown).

[0043] Some advantages provided by the relocation of
the motor according to the invention, includes that the
cool heat exchanger 232 facilitates assembly and allows
a greater range of shapes of the upper exchanger to be
used, provided exchanger232 has suitable surface areas
for thermal conductivity and radiation.

[0044] Further, although the location of motor 118 of
the aforesaid prior art impedes, somewhat, the air flows
seen in Figs. 3 and 4 through vanes 136, the resultant
air turbulence was thought to enhance the air/vanes heat
exchange interaction, as to negate any drop off in effi-
ciency. However, | have found that relocating motor 218
to the side of module 214 remote from upper cool heat
exchanger 232, results in the airflow through the latter to
be much greater as itis now in line with the most effective



9 EP 2 271 840 B1 10

area of the propeller sweep. This

has resulted in an increased temperature drop across
module 214 and more power delivered to motor 218 and
enhanced rotational speed of propeller 236. Fig 7 shows
the front view of prior art fan 100 superimposed with a
hatched area 301A that shows the most effective airflow
area. Fig. 7a represents a side view of prior art fan 100
with arrows showing the airflow in cross section. The
longer arrows show the most effective airflow area.
[0045] Fig 8 shows improved design 302 according to
the invention with the same hatched area 301B super-
imposed. Fig. 8a represents a side view of fan 200 with
arrows showing the airflow in cross section. The longer
arrows show the most effective airflow area. As can be
seen, motor 118 blocks the most effective part of the old
design upper exchanger 132 whereas the new location
of motor 218 of the invention virtually unimpedes the up-
per air flows. Additionally, the lesser airflow in the fan
200 is drawn through and past aperture 229 of motor
218, which cools motor 218 and increases the cooling of
lower exchanger 228.

[0046] In more preferred embodiments of the inven-
tion, stem 228 is of a relatively longer length than heat
exchanger stem portion 118 of prior art Fig. 1 embodi-
ment, whilst other fan dimensions are substantially the
same. The longer stem 228 creates a longer path for the
heat to travel to the lower module land 230 and increases
the surface area in consequence of which overheat bi-
metallic lifters or screws used in the embodiments of prior
art of aforesaid USP 5,544,488 are no longer required.
Such bimetallic lifters or screws are required to raise the
fan base from the stove surface when the stove top ex-
ceeds the temperature range that will damage the mod-
ule, if exceeded. With the preferred stem and motor ar-
rangement of the presentinvention and base exchanger,
such overheat lifters are no longer required as enough
heat is dissipated from the base and stem to protect the
module through extreme heat.

[0047] Yetfurther,in preferred embodiments as shown
in Figs. 5 and 6, the motor is now shielded from the direct
radiant heat from the stove top and runs much coolerand
prevents the bearings lubrication from drying out as
quickly. Motor 218, in preferred embodiments when lo-
cated within aperture 229 is protected from overheating
from the heat present in upper stem portion 231, by cool
air flow through aperture 229 around motor 218.

[0048] Another advantage of the fans of the present
invention is that any upper heat exchanger 232 can be
used without the need to redesign the lower unit 228,
providing it has appropriate conductivity and sufficient
swept surface area. Additionally, unit 232 is not limited
to extruded parts, but could also use cast pieces to add
many more design categories. Shapes in the form of, for
example, birds, flags, flowers and other sorts of known
or abstract shapes is now possible to address different
markets. Such embodiments are shownin Figs. 9 and 10.
[0049] Figure 11 represents comparative graphs of the
base temperatures plotted against the temperatures of
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the lower module contact surface 130 according to the
prior art (A) and 230 according to the invention (B). It can,
surprisingly, be clearly seen that the module used in the
invention fan runs much cooler. At a base temperature
of 302°C the invention fan 200 showed 108°C while prior
artfan 100 was at 142°C. Ata base temperature of 148°C
the module hot exchanger of the prior art fan reached
170°C. Fan 200 sinks much more heat from the stove
surface so that the base could not be heated beyond
318°C, at which temperature the module side of the heat
exchanger reached 112°C.

[0050] Figure 12represents comparative graphs of the
base temperatures against the power output from the
modules in watts. Both fans carried identical motors. Up
to approximately 250°C, the output was virtually the
same. However, from that point upwards, surprisingly,
the curves diverge. At a base temperature of 318°C, the
prior art fan 100 developed 1.145 watts, while fan 200
developed 1.385 watts, i.e. over 20% higher than the
prior art fan 100. Again, while the test equipment con-
sisted of a 10,000 BTU propane heater, the base tem-
perature did not rise beyond 318°C in fan 200 as it was
stripping the heat from the test surface. As an aside, it
should be noted that the bi-metal overheat protection
strip was not presentin fan 100 or the comparative gains
would have been much greater. Although the current
generation of TE modules from Tellurix® and Melcor®
company suppliers can withstand 200°C, the motors can-
not stand 80°C and the stress on connectors and the
modules is much greater as the temperature rises. Ac-
cordingly, the new fan 200 is, surprisingly, both more
powerful and more durable than prior art fan 100.
[0051] Unexpected benefits resulting from the reloca-
tion of the fan motor below the module and, in preferred
embodiments, housed in an aperture in an upper portion
of the fan stem, includes the following.

1. The fan blades are now closer to and sweep the
entire cooler upper heat exchanger unit and results
in enhanced cool airflow through this unit and result-
ant higher temperature drop across the module for
improved module efficiency, more power and in-
creased blade speed;

2. The heat path to the lower module is longer and
swept by the full length of the blade so no lifters are
required to stay within the limits of the module.

3. The motoris protected from the direct radiant heat
of the stove and runs cooler.

4. The same base can be used for any upper ex-
changer which will lower production costs and make
a more marketable product.

[0052] Although this disclosure has described and il-
lustrated certain preferred embodiments of the invention,
it is to be understood that the invention is not restricted
to those particular embodiments. Rather, the invention
includes all embodiments which are functional or me-
chanical equivalence of the specific embodiments and
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features that have been described and illustrated. 3. Afan(200) as claimed in claim 2 wherein said cavity
(229) is an aperture.

Claims 4. Afan (200) as claimed in claim 2 wherein said cavity
5 (229) is a recess.
1. A self-powered fan (200) for circulating air in combi-
nation with a heat source (225), said fan comprising: 5. A self-powered fan (200) as claimed in claim 1,
wherein:

a first heat transfer member (228) having a first

heat transfer surface (226) which rests upon, or 70 said first heat transfer member (228) comprises
adjacent to said heat source (225), a base portion (224) with a surface (226) con-
an electric motor (218), with fan blades (220) structed and arranged to contact the heated sur-
which operably create a first or warm air flow face of the heat source (225), and
and a second or cooler air flow, a heat transfer portion (228) extending from said
a second heat transfer member (232) havinga 715 base (224), wherein said heat transfer portion
second heat transfer surface (234), (228) has first and second ends, said first end
a thermocouple module (212) located between being coupled to said base (224),
said first heat transfer member (228) and said said thermocouple module (212) comprises a
second heat transfer member (232), wherein thermoelectric module having first and second
said thermocouple module (212) is co-operable 20 end surfaces, said first end surface being mount-
with said motor (218), said first heat transfer ed on said second end of said heat transfer por-
member (228) and said second heat transfer tion (228) of said first heat transfer member
member (232), so as to generate and provide (228) such that said heat transfer portion (228)
electrical energy to said motor (218) by a See- conducts heat to said thermoelectric module,
beck Thermocouple Effect, 25 said second heat transfer member (232) com-
wherein said first heat transfer member (228) prises a heat exchange structure mounted on
has a size, mass and shape so as to provide a said second end surface of said thermoelectric
temperature gradient between said thermocou- module so as to control an amount of heat con-
ple module (212) and said heat source (225) and ducted at the top of said thermoelectric module,
thereby allow heat transfer from said first heat 30 an electric motor (218) electrically coupled to
transfer member (228) to said thermocouple said thermoelectric module, and fan blades
module (212) in order to generate electrical pow- (220) coupled to said electric motor (218),
erforsaid motor (218) to be able to effect rotation wherein said heat transfer portion (228) of said
of said fan blades (220), while avoiding thermal first heat transfer member (228) provides a tem-
damage to said thermocouple module (212); 35 perature gradient between said thermoelectric
and module and said heat source (225) and allows
wherein said fan blades (220) are constructed heat transfer from said heat transfer portion
and arranged to cause a portion of said second (228) to said thermoelectric module (212) in or-
air flow to be drawn past said first heat transfer der to provide power to said motor (218) to effect
surface (226) to effect a cooling heat transfer 40 rotation of said blades (220), without causing
effect upon said first heat transfer member thermal damage to said thermoelectric module,
(228), said fan blades (220) being constructed and ar-
characterized in that said motor (218) is locat- ranged relative to said base portion (224) and
ed on said first transfer member (228) adjacent heat transfer portion (228) to cause a portion of
a side of said thermocouple module (212) and 45 ambient air flow to be drawn past said base por-
remote from said second transfer member, tion (224) and heat transfer portion (228) effect-
whereby said motor (218) does not hinder said ing cooling of said base portion (224);
second air flow, and wherein said thermocouple wherein said motor (218) is located at said sec-
module (212) provides more power delivered to ond end of said heat transfer portion (228) of
said motor (218) to provide enhanced rotational 50 said first heat transfer member (228) adjacent
speed of said fan (200) in order to avoid having said first end surface of said thermoelectric mod-
said fan motor (218) being thermally damaged ule (212).
by said first heat transfer member (228) or said
heat source (225). 6. A self-powered fan (200) as claimed in claim 5,
55 wherein said heat transfer portion (228) is construct-
2. Afan (200) as claimed in claim 1 wherein said first ed and arranged to limit heat transfer from said base
heat transfer member (228) defines a motor- receiv- portion (224) to said thermoelectric module (212)
ing cavity (229), which receives said motor (218). such that when said heated surface is at a temper-
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ature of 500°C or less, the temperature of said mod-
ule will not exceed the operating temperature of the
module or the motor (218).

A fan (200) as claimed in claim 5 wherein said heat
transfer portion (228) adjacent said second end de-
fines a motor-receiving cavity (229), which receives
said motor (218).

Afan (200) as claimed in claim 7, wherein said cavity
(229) is an aperture.

Afan (200) as claimed in claim 7, wherein said cavity
(229) is a recess.

Patentanspriiche

Geblase mit Eigenantrieb (200) zum Umwalzen von
Luft in Kombination mit einer Warmequelle (225),
wobei das genannte Geblase Folgendes aufweist:

ein erstes Warmeubertragungselement (228),
das eine erste Warmeubertragungsflache (226)
hat, die auf oder neben der genannten Warme-
quelle (225) ruht,

einen Elektromotor (218) mit Geblasefliigeln
(220), die funktionell einen ersten oder warmen
Luftstrom und einen zweiten oder kiihleren Luft-
strom erzeugen,

ein zweites Warmeubertragungselement (232),
das eine zweite Warmelbertragungsflache
(234) hat,

ein Thermoelementmodul (212), das zwischen
dem genannten ersten Warmeibertragungse-
lement (228) und dem genannten zweiten War-
metbertragungselement (232) liegt, wobei das
genannte Thermoelementmodul (212) zum Zu-
sammenwirken mitdem genannten Motor (218),
dem genannten ersten Warmeibertragungse-
lement (228) und dem genannten zweiten War-
metubertragungselement (232) gebracht wer-
den kann, um durch einen thermoelektrischen
Seebeck-Effekt elektrische Energie zu erzeu-
gen und dem genannten Motor (218) zuzuflh-
ren,

wobei das genannte erste Warmeubertragungs-
element (228) eine GréRe, Masse und Form hat,
um ein Temperaturgefélle zwischen dem ge-
nannten Thermoelementmodul (212) und der
genannten Warmequelle (225) bereitzustellen
und dadurch die Warmeubertragung von dem
genannten ersten Warmeubertragungselement
(228) zu dem genannten Thermoelementmodul
(212) zuzulassen, um elektrische Energie fir
den genannten Motor (218) zu erzeugen, um die
Drehung der genannten Geblaseflligel (220) be-
wirken zu kdnnen, wahrend eine thermische Be-
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schadigung des genannten Thermoelementmo-
duls (212) vermieden wird; und

wobei die genannten Geblasefliigel (220) kon-
struiert und angeordnet sind, um zu veranlas-
sen, dass ein Teil des genannten zweiten Luft-
stroms an der genannten ersten Warmedbertra-
gungsflache (226) vorbeigezogen wird, um eine
kiihlende Warmeubertragungswirkung auf das
genannte erste Warmeubertragungselement
(228) zu bewirken,

dadurch gekennzeichnet, dass der genannte
Motor (218) sich auf dem genannten ersten
Ubertragungselement (228) neben einer Seite
des genannten Thermoelementmoduls (212)
und von dem genannten zweiten Ubertragungs-
element entfernt befindet, so dass der genannte
Motor (218) den genannten zweiten Luftstrom
nicht hindert und wobei das genannte Thermo-
elementmodul (212) mehr Energie bereitstellt,
die zu dem genannten Motor (218) geliefert wird,
um eine erhoéhte Drehzahl des genannten Ge-
blases (200) bereitzustellen, um zu vermeiden,
dass der genannte Geblasemotor (218) durch
das genannte erste Warmeulbertragungsele-
ment (228) oder die genannte Warmequelle
(225) thermisch beschéadigt wird.

Geblase (200) nach Anspruch 1, wobei das genann-
te erste Warmelbertragungselement (228) einen
Motoraufnahmehohlraum (229) definiert, der den
genannten Motor (218) aufnimmt.

Geblase (200) nach Anspruch 2, wobeider genannte
Hohlraum (229) eine Offnung ist.

Geblase (200) nach Anspruch 2, wobei der genannte
Hohlraum (229) eine Aussparung ist.

Geblase mit Eigenantrieb (200) nach Anspruch 1,
wobei:

das genannte erste Warmeubertragungsele-
ment (228) einen Basisteil (224) mit einer Ober-
flache (226) aufweist, die konstruiert und ange-
ordnet ist, um mit der beheizten Oberflache der
Warmequelle (225) in Kontakt zu sein, und

ein Warmedbertragungsteil (228) sich von der
genannten Basis (224) erstreckt, wobei der ge-
nannte Warmeubertragungsteil (228) ein erstes
und ein zweites Ende hat, wobei das genannte
erste Ende mit der genannten Basis (224) ge-
koppelt ist,

das genannte Thermoelementmodul (212) ein
thermoelektrisches Modul aufweist, das eine
erste und eine zweite Endflache hat, wobei die
genannte erste Endflache an dem genannten
zweiten Ende des genannten Warmedubertra-
gungsteils (228) des genannten ersten Warme-
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Ubertragungselements (228) montiert ist, so
dass der genannte Warmeilbertragungsteil
(228) Warme zu dem genannten thermoelektri-
schen Modul leitet,

das genannte zweite Warmelbertragungsele-
ment (232) eine Warmeaustauschkonstruktion
aufweist, die an der genannten zweiten Endfla-
che des genannten thermoelektrischen Moduls
montiert ist, um eine an der Oberseite des ge-
nannten thermoelektrischen Moduls geleitete
Warmemenge zu regeln,

ein elektrischer Motor (218) elektrisch mit dem
genannten thermoelektrischen Modul gekoppelt
ist und die genannten Geblasefliigel (220) mit
dem genannten Elektromotor (218) gekoppelt
sind,

wobei der genannte Warmeubertragungsteil
(228) des genannten ersten Warmibertra-
gungselements (228) ein Temperaturgefalle
zwischen dem genannten thermoelektrischen
Modul und der genannten Warmequelle (225)
bereitstellt und die Warmeutibertragung von dem
genannten Warmeubertragungsteil (228) auf
das genannte thermoelektrische Modul (212)
zulasst, um den genannten Motor (218) mit En-
ergie zu versorgen, umdie Drehung der genann-
ten Flugel (220) zu bewirken, ohne an dem ge-
nannten thermoelektrischen Modul eine thermi-
sche Beschadigung zu verursachen, wobei die
genannten Geblasefligel (220) relativ zu dem
genannten Basisteil (234) und Warmeubertra-
gungsteil (228) konstruiert und angeordnet sind,
um zu veranlassen, dass ein Teil des Umge-
bungsluftstroms an dem genannten Basisteil
(224) und Warmelubertragungsteil (228) vorbei-
gezogen wird, was die Kiihlung des genannten
Basisteils (224) bewirkt;

wobei der genannte Motor (218) sich an dem
genannten zweiten Ende des genannten War-
metbertragungsteils (228) des genannten ers-
ten Warmeubertragungselements (228) neben
der genannten ersten Endflache des genannten
thermoelektrischen Moduls (212) befindet.

Geblase mit Eigenantrieb (200) nach Anspruch 5,
wobei der genannte Warmelbertragungsteil (228)
konstruiert und angeordnet ist, um die Warmeuber-
tragung von dem genannten Basisteil (224) auf das
genannte thermoelektrische Modul (212) zu be-
grenzen, sodass, wenn die genannte beheizte Ober-
flache auf einer Temperatur von 500°C oder weniger
ist, die Temperatur des genannten Moduls die Be-
triebstemperatur des Moduls oder des Motors (218)
nicht Gbersteigt.

Geblase (200) nach Anspruch 5, wobeider genannte
Warmubertragungsteil (228) neben dem genannten
zweiten Ende einen Motoraufnahmehohlraum (229)
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definiert, der den genannten Motor (218) aufnimmt.

Geblase (200) nach Anspruch 7, wobei der genannte
Hohlraum (229) eine Offnung ist.

Geblase (200) nach Anspruch 7, wobeider genannte
Hohlraum (229) eine Aussparung ist.

Revendications

Ventilateur autonome (200) pour faire circuler I'air
en combinaison avec une source de chaleur (225),
ledit ventilateur comprenant :

un premier élément de transfert de chaleur (228)
ayant une premiére surface de transfert de cha-
leur (226) qui s’appuie sur, ou est adjacente a
ladite source de chaleur (225),

un moteur électrique (218), avec des pales de
ventilateur (220) qui créent de maniere opéra-
tionnelle un premier flux d’air, ou chaud, et un
deuxiéme flux d’air, ou plus frais,

un deuxiéme élément de transfert de chaleur
(232) ayant une deuxiéme surface de transfert
de chaleur (234),

un module a thermocouple (212) localisé entre
ledit premier élément de transfert de chaleur
(228) et ledit deuxieéme élément de transfert de
chaleur (232), ledit module a thermocouple
(212) étant apte a fonctionner conjointement
avec ledit moteur (218), ledit premier élément
de transfert de chaleur (228) et ledit deuxieme
élément de transfert de chaleur (232), de sorte
a générer et a fournir de I'énergie électrique
audit moteur (218) en vertu d'un effet de ther-
mocouple Seebeck,

dans lequel ledit premier élément de transfert
de chaleur (228) a une taille, une masse et une
forme de sorte a fournir un gradient de tempé-
rature entre ledit module a thermocouple (212)
et ladite source de chaleur (225) et a permettre
par conséquent un transfert de chaleur a partir
dudit premier élément de transfert de chaleur
(228) vers ledit module a thermocouple (212)
dans le but de générer de I'énergie électrique
pour ledit moteur (218) pour qu’il soit apte a ef-
fectuer la rotation desdites pales de ventilateur
(220), tout en évitant un endommagement ther-
mique surledit module a thermocouple (212) ; et
dans lequel lesdites pales de ventilateur (220)
sont construites et agencées de fagon a obliger
une portion dudit deuxiéme flux d’air a étre as-
pirée par devant ladite premiére surface de
transfert de chaleur (226) afin d’effectuer un ef-
fet de transfert de chaleur refroidissant sur ledit
premier élément de transfert de chaleur (228),
caractérisé en ce que ledit moteur (218) est
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localisé sur ledit premier élément de transfert de
chaleur (228) en position adjacente a un cété
dudit module a thermocouple (212) et éloigné
dudit deuxiéme élément de transfert, en vertu
de quoi ledit moteur (218) n’entrave pas ledit
deuxiéme flux d’air, et dans lequel ledit module
a thermocouple (212) fournit davantage d’éner-
gie délivrée audit moteur (218) pour procurer
une vitesse de rotation améliorée dudit ventila-
teur (200) afin d’éviter que ledit moteur de ven-
tilateur (218) ne soit endommagé thermique-
ment par ledit premier élément de transfert de
chaleur (228) ou ladite source de chaleur (225).

Ventilateur (200) tel que revendiqué dans la reven-
dication 1, dans lequel ledit premier élément de
transfert de chaleur (228) définit une cavité réceptri-
ce de moteur (229) qui recoit ledit moteur (218).

Ventilateur (200) tel que revendiqué dans la reven-
dication 2, dans lequel ladite cavité (229) est une
ouverture.

Ventilateur (200) tel que revendiqué dans la reven-
dication 2, dans lequel ladite cavité (229) est un évi-
dement.

Ventilateur autonome (200) tel que revendiqué dans
la revendication 1, dans lequel :

ledit premier élément de transfert de chaleur
(228) comprend une portion base (224) avec
une surface (226) construite et agencée de fa-
conase mettre au contactde la surface chauffée
de la source de chaleur (225), et

une portion transfert de chaleur (228) qui s’étend
a partir de ladite base (224), ladite portion trans-
fert de chaleur (228) ayant des premiere et
deuxiéme extrémités, ladite premiere extrémité
étant couplée a ladite base (224),

ledit module a thermocouple (212) comprend un
module thermo-électrique ayant des premiére
etdeuxieme surfaces d’extrémité, ladite premiée-
re surface d’extrémité étant montée sur ladite
deuxiéme extrémité de ladite portion transfert
de chaleur (228) dudit premier élément de trans-
fert de chaleur (228) de telle sorte que ladite
portion transfert de chaleur (228) conduise la
chaleur vers ledit module thermo-électrique,
ledit deuxieme élément de transfert de chaleur
(232) comprend une structure d’échange de
chaleur montée sur ladite deuxiéme surface
d’extrémité dudit module thermo-électrique de
sorte a contrbler une quantité de chaleur con-
duite ala partie supérieure dudit module thermo-
électrique,

un moteur électrique (218) couplé électrique-
ment audit module thermo-électrique, etdes pa-
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10

les de ventilateur (220) couplées audit moteur
électrique (218),

dans lequel ladite portion transfert de chaleur
(228) dudit premier élément de transfert de cha-
leur (228) fournit un gradient de température en-
tre ledit module thermo-électrique et ladite sour-
ce de chaleur (225) et permet un transfert de
chaleur a partir de ladite portion transfert de cha-
leur (228) vers ledit module thermo-électrique
(212) dans le but de fournir de I'énergie audit
moteur (218) pour effectuer la rotation desdites
pales (220) sans causer un endommagement
thermique sur ledit module thermo-électrique,
lesdites pales de ventilateur (220) étant cons-
truites et agencées relativement a ladite portion
base (224) et la portion transfert de chaleur
(228) de fagon a obliger une portion du flux d’air
ambiant a étre aspirée par devant ladite portion
base (224) et la portion transfert de chaleur
(228) effectuant un refroidissement de ladite
portion base (224) ;

dans lequel ledit moteur (218) est localisé au
niveau de ladite deuxiéme extrémité de ladite
portion transfert de chaleur (228) dudit premier
élément de transfert de chaleur (228) adjacente
a ladite premiére surface d’extrémité dudit mo-
dule thermo-¢électrique (212).

Ventilateur autonome (200) tel que revendiqué dans
larevendication 5, dans lequelladite portion transfert
de chaleur (228) est construite et agencée de fagon
a limiter le transfert de chaleur a partir de ladite por-
tion base (224) jusqu’audit module thermo-électri-
que (212) de telle sorte que, lorsque ladite surface
chauffée se trouve a une température de 500° C ou
moins, la température dudit module ne dépassera
pas la température d’exploitation du module ou du
moteur (218).

Ventilateur (200) tel que revendiqué dans la reven-
dication 5, dans lequel ladite portion transfert de cha-
leur (228) adjacente a ladite deuxieme extrémité dé-
finit une cavité réceptrice de moteur (229) qui recoit
ledit moteur (218).

Ventilateur (200) tel que revendiqué dans la reven-
dication 7, dans lequel ladite cavité (229) est une
ouverture.

Ventilateur (200) tel que revendiqué dans la reven-
dication 7, dans lequel ladite cavité (229) est un évi-
dement.
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