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SELF-SUFFICIENT PORTABLE HEATING
SYSTEM USING RENEWABLE ENERGY

CROSS-REFERENCES TO RELAT
APPLICATIONS

L1

D,

[0001] The present application 1s related to U.S. Utility

Provisional Patent Application Ser. No. 60/680,301 filed May
13, 2005, the entire disclosure of which application 1s hereby
expressly incorporated by reference herein.

BACKGROUND OF THE INVENTION

[0002] (1) Field of the Invention

[0003] The present invention relates to a self-sutficient por-
table heating system that uses renewable energy and, more
particularly, to a self-suificient portable solar heating system
for heating water for swimming pools.

[0004] (2) Description of Related Art

[0005] Conventional water heaters (solar or otherwise) are
well known and have been 1n use for a number of years.
Reference 1s made to the following few exemplary U.S.
Patent publications, including U.S. Pat. Nos. 6,837,236;
5,823,177, 5,586,548; 35,388,567, 5,293,447, 5,074,282;
4,766,885;4,312,323; and D312,069. Regrettably, most prior
art conventional water heaters suffer from obvious disadvan-
tages 1n terms of cost of the heating system equipment, com-
plicated and costly installation, 1nefficient operational and
maintenance costs and generation of environmental pollut-
ants, and fuel costs. In particular, with relation to known solar
heating systems for heating swimming pool water, the con-
ventional solar systems continue to be dependent on conven-
tional non-solar energy resources. For example, known solar
heating systems use the pool pump to deliver water from the
pool mto the solar panels to heat the water, and return the
water back to the pool. The pool pump relies on conventional,
non-solar energy resources for 1ts function.

[0006] Accordingly, in light of the current state of the art
and the drawbacks to current water heater systems mentioned
above, a need exists for a self-suflicient portable heating
system using renewable energy for water that would be light-
weilght, portable, inexpensive, easily installed, and be com-
pletely self-sullicient without relying on external non-renew-
able energy sources. In particular, a need exists for a seli-
suificient portable heating system that uses renewable energy
for heating water that would include as an integral part of the
system a portable heat collector, a portable pump, and a
portable mechanism that uses renewable energy source for
generating power to run the portable pump.

BRIEF SUMMARY OF THE INVENTION

[0007] One aspect of the present invention provides a heat-
Ing system using renewable energy, comprising:

[0008] a portable heat collector using renewable energy
to heat water;

[0009] a portable power source using renewable energy
to generate electricity;

[0010] aportable pump coupled with the portable power
source and powered to move water from a source nto
and through the portable heat collector for increasing
water temperature, and return water back to the source as
heated water.
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[0011] An optional aspect of the present invention provides
a heating system using renewable energy, wherein:

[0012] the portable heat collector 1s comprised of a dark
color, single piece tlexible plastic vinyl material that 1s
resistant to ultraviolet radiation, and 1s folded about a
fold line onto itself forming a wrap having a folded side
and a free periphery side that 1s sealed;

[0013] the portable heat collector includes a plurality of
spaced apart transversely extending sealed seams join-
ing an upper and a lower sections of the wrap having end
points alternately spaced from and joined to sides of the
portable heat collector to define a plurality of transverse
passageways forming a continuous serpentine water
pathway through the portable heat collector;

[0014] the portable heat collector includes an nlet at a
first of the passageways and an outlet at a last of the
passageways, and when 1n use water 1s introduced at the
inlet and heated from thermal energy absorbed from
solar radiation by the portable heat collector, and 1s
moved out of the portable heat collector at the outlet as
heated water.

[0015] Another optional aspect of the present invention
provides a heating system using renewable energy, wherein:

[0016] the portable heat collector has a thickness of
approximately 20 to 30 muls.

[0017] Stll another optional aspect of the present invention
provides a heating system using renewable energy, wherein:

[0018] the portable heat collector 1s approximately 90 to
100 1nches 1n length and approximately 20 to 24 inches
in width, with the heat sealed seams spaced approxi-
mately 2 to 2.3 inches apart.

[0019] Yet another optional aspect of the present invention
provides a heating system using renewable energy, wherein:

[0020] the inlet and the outlet of the portable heat col-
lector are oriented parallel, and longitudinally along the
axial length of the respective first and last of the pas-
sageways.

[0021] A further optional aspect of the present invention
provides a heating system using renewable energy, wherein:

[0022] an inlet tube that has a first proximal end coupled
to the inlet and has a first distal end coupled to the
portable pump, allowing water to flow from the portable
pump into the first of the passageways of the portable
heat collector; and

[0023] an outlet tube that has a second proximal end
coupled to the outlet and has a second distal end {iree,
allowing water to exit from the last of the passageways
of the portable heat collector.

[0024] Yet afurther optional aspect of the present invention
provides a heating system using renewable energy, wherein:

[0025] the inlet tube has an outer diameter smaller than
the imnner diameter of the mlet allowing for msertion of

the inlet tube inside the 1nlet; and

[0026] the outlet tube has an inner diameter larger than
the outer diameter of the outlet, allowing for insertion of
the outlet inside the outlet tube, thereby reducing back-
pressure ol water.

[0027] Sull a further optional aspect of the present mven-
tion provides a heating system using renewable energy,
wherein:

[0028] the portable heat collector further includes trans-
parent 1nsulating cover coupled with the portable heat
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collector, with an air gap in between the transparent
insulating cover and the portable heat collector, creating
a greenhouse ellect for maximizing heat absorbed as a
result of incident radiation onto the portable heat collec-
tor.

[0029] Another optional aspect of the present invention
provides a heating system using renewable energy, wherein:

[0030] the transparent insulating cover 1s comprised of a
flexible transparent plastic vinyl.

[0031] Yet another optional aspect of the present invention
provides a heating system using renewable energy, wherein:

[0032] the air gap 1s integrated into the transparent insu-
lating cover as one or more air pockets, which are inte-
grated into the flexible transparent plastic vinyl as air
bubbles to construct the transparent insulating cover.

[0033] Still another optional aspect of the present invention
provides a heating system using renewable energy, wherein:

[0034] the portable power source 1s mtegrally coupled
with the portable heat collector, with the portable power
source comprising an array of solar cells on a flexible,
portable panel integral with a surface of the portable heat
collector, under the transparent insulating cover, form-
ing a single piece heating system.

[0035] A further optional aspect of the present invention
provides a heating system using renewable energy, wherein:

[0036] the portable heat collector 1s integrally coupled with
the portable power source, with the portable power source
comprising an array of solar cells on a flexible, portable panel
integral with the portable heat collector as a single piece
heating system.

[0037] Yetafurther optional aspect of the present invention
provides a heating system using renewable energy, wherein:

[0038] the portable heat collector 1s integrally coupled
with the portable pump, forming a single piece heating
system.

[0039] Stll a further optional aspect of the present mven-
tion provides a heating system using renewable energy,
wherein:

[0040] the portable heat collector 1s 1ntegrally coupled
with the portable power source and the portable pump,
with the portable power source comprising an array of
solar cells on a flexible, portable panel, and the portable
heat collector, the portable power source, and the por-
table pump forming an 1ntegral, a single piece heating
system.

[0041] Another optional aspect of the present invention
provides a heating system using renewable energy, wherein:

[0042] the portable heat collector 1s comprised of a plu-
rality of portable heat collectors couple 1n series, with a
preceding outlet of one or more portable heat collectors
of the plurality of portable heat collectors coupled to a
subsequent inlet of one or more portable heat collectors
of the plurality of portable heat collectors 1n a sequence.

[0043] Yet another optional aspect of the present invention
provides a heating system using renewable energy, wherein:

[0044] atleast one of the one or more of the portable heat
collectors of the plurality of portable heat collectors 1s
integrally coupled with the portable power source, with
the portable power source comprising an array of solar
cells on a flexible, portable panel integral with a surface
of the at least one portable heat collector, forming a
single piece heating system.
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[0045] Still another optional aspect of the present invention
provides a heating system using renewable energy, wherein:
[0046] the portable power source 1s comprised of an
array of solar cells on a flexible, portable panel, forming

a solar panel.

[0047] A further optional aspect of the present mvention
provides a heating system using renewable energy, wherein:

[0048] the solar cells are photovoltaic solar cells.
[0049] Stll a further optional aspect of the present inven-
tion provides a heating system using renewable energy,
wherein:

[0050] the solar panel 1s comprised of a plurality of solar

panels for increased power.
[0051] Another optional aspect of the present invention
provides a heating system using renewable energy, wherein:

[0052] the portable pump 1s comprised of a sump pump.
[0053] These and other features, aspects, and advantages of
the invention will be apparent to those skilled in the art from
the following detailed description of preferred non-limiting
exemplary embodiments, taken together with the drawings
and the claims that follow.

BRIEF DESCRIPTION OF THE DRAWINGS

[0054] Iti1sto beunderstood that the drawings are to be used
for the purposes of exemplary illustration only and not as a
definition of the limits of the mnvention. Throughout the dis-
closure, the word “exemplary” 1s used exclusively to mean
“serving as an example, instance, or illustration.” Any
embodiment described as “exemplary” 1s not necessarily to
be construed as preferred or advantageous over other embodi-
ments.

[0055] Referring to the drawings in which like reference
character(s) present corresponding parts throughout:

[0056] FIG. 1 1s an exemplary 1illustration of the compo-
nents of a portable heating system that uses renewable energy
in accordance with the present invention;

[0057] FIG. 2 1s an exemplary 1llustration for an unfolded
and fully assembled portable heating system illustrated 1n
FIG. 1, 1n an exemplary environment in accordance with the
present invention;

[0058] FIG. 3 1s an exemplary 1illustration for manufacture
and assembly of the portable heat collector that 1s illustrated
in FIGS. 1 and 2 1n accordance with the present invention;
[0059] FIG. 4 1s an exemplary 1llustration of the inlet tube
and the outlet connections for the portable heat collector that
1s 1llustrated 1n FIGS. 1 and 2 1n accordance with the present
imnvention;

[0060] FIG.51san exemplary cross-sectional illustration of
the passageways of the portable heat collector that 1s 1llus-
trated 1n FIGS. 1 and 2 1n accordance with the present inven-
tion;

[0061] FIG. 6A 1s an exemplary 1illustration of a portable
power source 1n the form of a flexible solar panel that 1s
illustrated 1n FIGS. 1 and 2 1n accordance with the present
imnvention;

[0062] FIG. 6B 1s an exemplary enlarged 1llustration of the
clectrical connection of the flexible solar panel that 1s 1llus-
trated 1n FIG. 6 A 1n accordance with the present invention;

[0063] FIG. 7 1s an exemplary illustration of a portable
power source and the portable pump 1n accordance with the
present invention;

[0064] FIG. 8 1s an exemplary 1illustration of a self-suili-
cient portable heating system that includes a portable power
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source as an integral part of the portable heat collector 1n
accordance with the present imnvention;

[0065] FIGS. 9A and 9B are exemplary 1illustrations of a
seli-suflicient portable heating system that includes a trans-
parent insulating covering in accordance with the present
invention;

[0066] FIG. 10 1s an exemplary illustration of a self-suili-
cient portable heating system that includes a portable power
source as an integral part thereof and a transparent insulating
covering 1n accordance with the present invention;

[0067] FIG. 11 1s an exemplary illustration of a self-suili-
cient portable heating system that includes an integral pump
in accordance with the present invention;

[0068] FIG. 12 1s an exemplary illustration of a self-suili-
cient portable heating system that includes an integral pump
and power source 1n accordance with the present invention;

[0069] FIG. 13 15 an exemplary illustration of a self-suili-
cient portable heating system that includes a plurality of
portable heat collectors coupled i1n series 1n accordance with
the present invention;

[0070] FIG. 14 1s an exemplary illustration of a self-suili-
cient portable heating system that includes a plurality of
portable heat collectors coupled 1n series, with one thereof
having an integral power source in accordance with the
present invention; and

[0071] FIG. 15 15 an exemplary illustration of a self-suili-
cient portable heating system that includes a plurality of
portable heat collectors coupled 1n series with one another,
with a plurality of power sources coupled thereto 1n accor-
dance with the present invention.

DETAILED DESCRIPTION OF THE INVENTION

[0072] The detailed description set forth below 1n connec-
tion with the appended drawings 1s intended as a description
of presently preferred embodiments of the invention and 1s
not intended to represent the only forms 1n which the present
invention may be constructed and or utilized.

[0073] FIG. 1 1s an exemplary illustration of the compo-
nents of a portable heating system 100 of the present inven-
tion that uses renewable energy. As 1llustrated in FIG. 1, the
portable heating system 100 1s a self-sullicient portable heat-
ing system using renewable energy for heating water that 1s
lightweight, portable, inexpensive, easily installed, and seli-
suificient without relying on external non-renewable energy
sources. In particular, the present invention provides a seli-
suificient portable heating system 100 that uses renewable
energy for heating water that would include as an integral part
of the system 100 a portable heat collector 102, a portable
power source 104, a portable pump 106, and a set of tubes
108, all of which use renewable energy source for heating
water. The entire portable heating system 100 of the present
invention may be packaged into a carrying case for use any-
where.

[0074] FIG. 2 1s an exemplary 1llustration for an unfolded
and fully assembled portable heating system 100 in an exem-
plary environment in accordance with the present mvention.
As illustrated in FI1G. 2, the portable heating system 100 of the
present mnvention 1s 1llustrated 1n use for heating water in the
swimming pool 202. The portable heat collector 102 of the
portable heating system 100 1s unfolded and placed across a
footpath 206, along an edge 204 of the swimming pool 202
under sunlight to absorb solar energy from the sun for heating,
the water 1n the pool 202.
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[0075] Anoutlettube 108B 1s comprised of a first proximal
end 230 that 1s coupled with a first end 210 o the portable heat
collector 102 for allowing heated water to exist from a free
first distal end 232 thereof from the portable heat collector
102. An ilet tube 108A 1s comprised of a second proximal
end 222 1s coupled with a second opposite end 212 of the
portable heat collector 102 to allow water to enter therein. As
turther illustrated, the inlet tube 108 A 1s further comprised of
a second distal end 220 that 1s coupled with the portable pump
106 that 1s powered by the portable power source 104 for
moving water from the pool 202 through the 1nlet tube 108 A
and 1nto the portable heat collector 102, and out. The water
moving through within the portable heat collector 102 1s
heated using absorbed solar energy from the sunlight, and 1s
exited out from the outlet tube 108B by the power of the pump
106. The pump 106 1s electrically coupled with the portable
power source 104 by an electrical connector 208, and 1s
powered by the portable power source 104, which uses
renewable energy to generate electricity, which runs the por-
table pump 106.

[0076] FIG. 3 1s an exemplary 1llustration for manufacture
and assembly of the portable heat collector 102 that 1s 1llus-
trated in FIGS. 1 and 2. In general, the portable heat collector
102 1s comprised of a dark color, waterproot, one single sheet
or piece tlexible plastic vinyl material that 1s resistant to
ultraviolet radiation and most other corrosive material, a non-
limiting example of which may include chlorine. The por-
table heat collector 102 1s folded about a fold line 302 onto
itself forming a wrap having a folded side 304 and a free
periphery side 306 that 1s sealed. Two holes are made along
the fold line 302, one at the first end 210 of the portable heat
collector 102 and the other at the second opposite end 212 for
installation (welding) of the inlet 316 and the outlet 320
pieces therein. It should be noted that the portable heat col-
lector 102 of the present invention does not require fasteners,
washers, rivets, nuts, or bolts for assembly because 1t 15 a
low-pressure application heat collector, which also means
that the heat collector 102 further does not require a pressure
relief device.

[0077] The portable heat collector 102 includes a plurality
of spaced apart transversely extending sealed seams 308 jo1n-
ing an upper section 312 and a lower section 314 of the wrap.
The upper section 312 1s welded to the lower section 314 at
approximately every 2.3 inches, forming the seams 308. The
seams 308 have end points 324 alternately spaced from and
joined to the sides 304 and 306 of the portable heat collector
102 to define a plurality of transverse passageways 310 form-
ing a continuous serpentine water pathway 340 through the
portable heat collector 102. The passageways 310 are made as
thin as possible to allow more water to contact the actual
surtace of the heat collector 102 for a more efficient conduc-
tive heat transfer of solar radiation to water therein.

[0078] The portable heat collector 102 includes the inlet
316 at a first passageway 318 of the passageways 310 and an
outlet 320 at a last passageway 322 of the passageways 310.
When 1n use, water 1s introduced at the inlet 316 and heated
from thermal energy absorbed from solar radiation by the
portable heat collector 102, and 1s moved out of the portable
heat collector 102 at the outlet 320 as heated water. The 1nlet
316 and the outlet 320 of the portable heat collector 102 are
oriented substantially parallel (+/-5° degrees) from the hori-
zontal (the ground), and are longitudinally positioned along
the axial length of the respective first and last passageways

318 and 322. Both the inlet 316 and the outlet 320 are com-
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prised of approximately % inch outer diameter (OD) hose
connector. The inlet and the outlet will accommodate a 34
inch outer diameter or 34 inch inner diameter tubes.

[0079] As bestillustrated in FIG. 4, the inlet tube 108 A has
the first proximal end 222 coupled to the mlet 316, allowing
water to flow from the portable pump 106 1nto the first pas-
sageway 318 of the portable heat collector 102. The outlet
tube 108B that has the second proximal end 230 1s coupled to
the outlet 320, allowing water to exit from the last passageway
322 ofthe portable heat collector 102. The inlet tube 108 A has
an outer diameter that 1s smaller than the mnner diameter of the
inlet 316 allowing for insertion of the first proximal end 222
of the inlet tube 108A 1nside the ilet 316. The outlet tube
108B has an inner diameter larger than the outer diameter of
the outlet 320, allowing for insertion of the outlet 320 1nside
the second proximal end 230 of the outlet tube 108B, thereby
reducing backpressure of water. This type of connection
arrangement also allows for a faster, quicker transier of
already heated water 400 back to the source. The portable heat
collector 102 has an exemplary thickness of approximately 20
to 30 mils, and approximate exemplary length of about 90 to
100 1inches, with an exemplary approximate width of about 20
to 24 inches, with the heat-sealed seams spaced approxi-
mately 2 to 2.3 inches apart. As illustrated 1n FIG. §, the
passageways 310 have an exemplary horizontal length 502 of
approximately 1.75 inches, and an exemplary vertical length
504 of about 1 and Vs inches. The dimensions for the preferred
embodiment of the present invention would be approximately
12 to 24 inches wide by 8 to 10 feet long by 1 to 2 inches deep
for convenient placement and portability on the periphery 206
of a swimming pool. All dimensions may be varied depending
on the application. It should be noted that a smaller sized
volume for the passageways 1s preferable because it waill
accommodate for a more efficient conduction of heat transfer
from the heat collector surface to the water passing through.

[0080] FIG. 6A 15 an exemplary 1illustration of a portable
power source 1n the form of a flexible solar panel, and FIG. 6B
1s an exemplary enlarged illustration of the electrical connec-
tion for delivery of power to outside equipment. As illustrated
in both FIGS. 6A and 6B, the well-known portable power
source 104 1s comprised of a plurality of array of solar cells
602 on a tlexible, portable panel, forming a solar panel 622.
The plurality of photovoltaic arrays 624 generate electrical
power responsive to incident solar energy impinged on the
solar cells 602. As illustrated, the plurality of photovoltaic
arrays 624 includes a large number of generally conventional
photovoltaic cells 602, which are well-known. The electrical
energy that1s generated by the plurality of photovoltaic arrays
624 1s used to power electrical equipment such as the portable
pump 106 (FIG. 7) through the electrical connectors 604 and
606 that mate with an adaptor 608 and 610 that plug into a
receptacle 620 (FIGS. 6B and 7) of an electrical equipment.
The portable pump 106 may be a dry or a sump pump, and 1s
a low pressure pump, which does not require any washers,
rivets, or fasteners when coupled with the portable heat col-

lector 102.

[0081] FIG. 8 1s an exemplary 1illustration of a self-suili-
cient portable heating system 800 that includes a portable
power source as an integral part of the portable heat collector
in accordance with the present invention. The self-suilicient
portable heating system 800 includes similar corresponding,
or equivalent components as the self-suificient portable heat-
ing system 100 that 1s shown 1n FIGS. 1 to 7, and described
above. Therefore, for the sake of brevity, clarity, convenience,
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and to avoid duplication, the general description of FIG. 8
will not repeat every corresponding or equivalent component
that has already been described above 1n relation to the seli-
suificient portable heating system 100 that 1s shown 1n FIGS.
1 to 7. As illustrated 1n FIG. 8, the self-sufficient portable
heating system 800 includes a portable heat collector 802 that
1s integrally coupled with the portable power source 804, with
the portable power source 804 comprising a plurality of array
of solar cells on a flexible, portable panel integral with the
portable heat collector 802 as a single piece portable heating,
system.

[0082] Electricity that 1s generated from the incident solar
radiation by flexible photovoltaic arrays 1s used to power a
water pump 106 to move water along intake water tube 108 A
towards and into the portable heat collector 802. Incident
solar radiation falls and impinges on the body of portable heat
collector 802 and heats the water inside therein. It should be
noted that the heated surface area of the portable heat collec-
tor 802 1s reduced by the inclusion of the portable power
source 804 on top of the portable heat collector 802 as a single
piece integral part thereof, which may reduce the amount of
heat generated. However, the heat generated from the semi-
conductor photovoltaic cells compensates for any possible
reduction in solar radiation absorption, which continues to
increase the temperature of water. Given that photovoltaic
cells are semiconductor devices, they generate additional
heat, which 1s dissipated by conduction through the under
skin of the portable heat collector 802 that 1s covered by the
portable power source 804 and 1nto the water that 1s pumped
therein, which further aids 1n increase of the water tempera-
ture. The heated water 1s returned to the water source 202 by
the outtlow tube 108B propelled by the water pressure from
water pump 106.

[0083] FIGS. 9A and 9B are exemplary illustrations of a
self-sufficient portable heating system 900 that includes a
transparent insulating covering in accordance with the
present invention. The seli-sufficient portable heating system
900 1includes similar corresponding or equivalent compo-
nents as the selif-sulficient portable heating systems that are
shown in FIGS. 1to 8, and described above. Theretore, for the
sake of brevity, clarity, convenience, and to avoid duplication,
the general description of FIGS. 9A and 9B will not repeat
every corresponding or equivalent component that has
already been described above 1n relation to the self-sufficient
portable heating systems that are shown 1 FIGS. 1 to 8.

[0084] As illustrated 1n FIGS. 9A and 9B, the portable heat
collector 102 1includes a transparent insulating cover 902
coupled with the portable heat collector 102, with an air gap
904 in between the transparent insulating cover 902 and the
portable heat collector 102, creating a greenhouse effect for
maximizing heat absorbed as a result of incident radiation
impinged onto the portable heat collector 102. The drawings
are not to scale, and therefore, the air gap 904 (the volume 1n
between transparent insulating cover 902 and the portable
heat collector 102) 1s exaggerated for illustrative purposes
only. Non-limiting example of material from which the trans-
parent 1nsulating cover 902 may comprise may include a
flexible transparent plastic vinyl. As further 1llustrated, the air
gap 904 may also be integrated into the transparent insulating
cover 902 as one or more air pockets 906, which are integrated
into the flexible transparent plastic vinyl 902 as air bubbles
906 to construct the transparent imnsulating cover 902.

[0085] FIG. 10 1s an exemplary illustration of a self-suili-
cient portable heating system 1000 that includes a transparent
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insulating covering 1in accordance with the present invention.
The self-sullicient portable heating system 1000 includes
similar corresponding or equivalent components as the seli-
suificient portable heating systems that are shown 1n FIGS. 1
to 9B, and described above. Therelore, for the sake of brevity,
clarity, convemence, and to avoid duplication, the general
description of FIG. 10 will not repeat every corresponding or
equivalent component that has already been described above
in relation to the seli-suill

icient portable heating systems that
are shown 1 FIGS. 1 to 9B.

[0086] As illustrated in FIG. 10, a portable power source
804 1s integrally coupled with the portable heat collector 802,
with the portable power source 804 comprising an array of
solar cells on a flexible, portable panel integral with a surface
of the portable heat collector 802, under the transparent insu-
lating cover 902, forming a single piece heating system 1000.

[0087] FElectricity that 1s generated from the incident solar
radiation by flexible photovoltaic arrays 1s used to power a
water pump 106 to move water along intake water tube 108A
towards and into the portable heat collector 802. Incident
solar radiation falls and impinges on the body of portable heat
collector 802 and heats the water inside therein. It should be
noted the heated surface area of the portable heat collector
802 1s reduced by the inclusion of the portable power source
804 on top of the portable heat collector 802 as a single piece
integral part thereof, which may reduce the amount of heat
generated. However, the heat generated from the semicon-
ductor photovoltaic cells compensates for any possible reduc-
tion 1n solar radiation absorption, which continues to increase
the temperature of water. Given that photovoltaic cells are
semiconductor devices, they generate additional heat, which
1s dissipated by conduction through the under skin of the
portable heat collector 802 that 1s covered by the portable
power source 804 and into the water that 1s pumped therein,
which further aids 1n increase of the water temperature. In
addition, the heat generated 1s also compounded by the green-
house etfect due to the covering 902. The heated water 1s
returned to the water source 202 by the outflow tube 108B
propelled by the water pressure from water pump 106.

[0088] FIG. 11 1s an exemplary illustration of a seli-suili-
cient portable heating system 1100 that includes an integral
pump 1n accordance with the present mvention. The seli-
suificient portable heating system 1100 includes similar cor-
responding or equivalent components as the self-sufficient
portable heating systems that are shown 1n FIGS. 1 to 10, and
described above. Therefore, for the sake of brevity, clarity,
convenience, and to avoid duplication, the general description
of FIG. 11 will not repeat every corresponding or equivalent
component that has already been described above 1n relation
to the self-suificient portable heating systems that are shown
in FIGS. 1 to 10. As illustrated, the portable heat collector
1102 1s integrally coupled with the portable pump 1106,
forming a single piece heating system 1100. In this particular
instance the pump 1106 1s not a sump, but a dry pump.

[0089] FIG. 12 1s an exemplary illustration of a self-suili-
cient portable heating system 1200 that includes an 1ntegral
pump and power source 1n accordance with the present inven-
tion. The self-sufficient portable heating system 1200
includes similar corresponding or equivalent components as
the self-suilicient portable heating systems that are shown in
FIGS. 1to 11, and described above. Theretfore, for the sake of
brevity, clarity, convenience, and to avoid duplication, the
general description of FIG. 12 will not repeat every corre-
sponding or equivalent component that has already been
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described above inrelation to the self-sulficient portable heat-
ing systems that are shown in FIGS. 1 to 11. As illustrated, the
heating system 1200 using renewable energy includes a por-
table heat collector 1202 that 1s integrally coupled with the
portable power source 1204 and the portable pump 1206. The
portable power source 1204 1s comprised of an array of solar
cells on a flexible, portable panel, and the portable heat col-
lector 1202, the portable power source 1204, and the portable
pump 1206 form an integral, single piece heating system
1200. Although not 1llustrated, a transparent insulating cover
902 may also be used with the heating system 1200, similar to

that 1llustrated 1n relation to FIGS. 9A and 9B.

[0090] FIG. 13 1s an exemplary illustration of a self-suili-
cient portable heating system 1300 that includes a plurality of
portable heat collectors coupled 1n series 1n accordance with
the present invention. The self-sullicient portable heating
system 1300 includes similar corresponding or equivalent
components as the self-sullicient portable heating systems
that are shown 1n FIGS. 1 to 12, and described above. There-
fore, for the sake of brevity, clarity, convenience, and to avoid
duplication, the general description of FIG. 13 will not repeat
every corresponding or equivalent component that has
already been described above 1n relation to the self-sulficient
portable heating systems that are shown 1n FIGS. 1 to 12. As
illustrated in FIG. 13, the portable heat collector 1s comprised
ol a plurality of portable heat collectors 102 and 1302 couple
in series. The preceding outlet 320 of one or more portable
heat collectors 1302 of the plurality of portable heat collec-
tors 1s coupled to a subsequent inlet 316 of one or more
portable heat collectors 102 of the plurality of portable heat
collectors 1n a sequence via tubes 108 A. Connection of the
plurality of portable heat collectors 1n series provides for an
increased surface area that 1s exposed to solar radiation
absorbed and conductively transferred to greater volume of
water that remains within the heat collector at longer travel
time before being discharged.

[0091] FIG. 14 15 an exemplary illustration of a self-suili-
cient portable heating system 1400 that includes a plurality of
portable heat collectors coupled 1n series, with one thereof
having an integral power source in accordance with the
present invention. The self-sufficient portable heating system
1400 includes similar corresponding or equivalent compo-
nents as the self-suificient portable heating systems that are
shown 1n FIGS. 1 to 13, and described above. Theretore, for
the sake of brevity, clarity, convenience, and to avoid dupli-
cation, the general description of FIG. 14 will not repeat every
corresponding or equivalent component that has already been
described above in relation to the self-suilicient portable heat-
ing systems that are shown 1n FIGS. 1 to 13. As 1llustrated 1n
FIG. 14, at least one of the one or more of the portable heat
collectors 802 of the plurality of portable heat collectors 1s
integrally coupled with the portable power source 804, with
the portable power source 804 comprising an array of solar
cells on a tlexible, portable panel integral with a surface of the
at least one portable heat collector 802, forming a single piece
heating system.

[0092] FIG. 15 15 an exemplary illustration of a self-suili-
cient portable heating system 1500 that includes a plurality of
portable heat collectors coupled 1n series with one another,

with a plurality of power sources coupled thereto in accor-
dance with the present invention. The self-suilicient portable
heating system 1500 includes similar corresponding or
equivalent components as the seli-sullicient portable heating
systems that are shown in FIGS. 1 to 14, and described above.
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Theretore, for the sake of brevity, clarity, convenience, and to
avold duplication, the general description of FIG. 15 will not
repeat every corresponding or equivalent component that has
already been described above in relation to the self-suilicient
portable heating systems that are shown 1 FIGS. 1 to 14. As
illustrated 1n FIG. 15, the portable power sources 104 and
1504 are each comprised of an array of solar cells on a
flexible, portable panels, forming the solar panels, with the
solar panel comprised of a plurality of solar panels 104 and
1504 for increased power.

[0093] Although the mvention has been described 1n con-
siderable detail 1n language specific to structural features and
or method acts, 1t 1s to be understood that the invention
defined 1n the appended claims 1s not necessarily limited to
the specific features or acts described. Rather, the specific
teatures and acts are disclosed as preferred forms of 1imple-
menting the claimed invention. Therefore, while exemplary
illustrative embodiments of the invention have been
described, numerous variations and alternative embodiments
will occur to those skilled 1n the art. For example, the portable
heat collector can be 1n any shape with any dimensions,
including size, volume, thickness, which 1s also applicable to
the channels or passageways; non-limiting examples of
shapes may include animals, cartoon characters, efc.
Although not 1llustrated 1n every FI1G., 1t should be noted that
all portable heat collectors may include a transparent insulat-
ing covering. Such variations and alternate embodiments are
contemplated, and can be made without departing from the
spirit and scope of the invention.

[0094] It should further be noted that throughout the entire
disclosure, the labels such as left, right, front, back, top,
bottom, forward, reverse, clockwise, counter clockwise, up,
down, or other similar terms such as upper, lower, aft, fore,
vertical, horizontal, proximal, distal, etc. have been used for
convenience purposes only and are not intended to imply any
particular fixed direction or orientation. Instead, they are used
to retlect relative locations and/or directions/orientations
between various portions of an object.

[0095] In addition, reference to “first,” “second,” “third,”
and etc. members throughout the disclosure (and 1n particular,
claims)1s not used to show a serial or numerical limitation but
instead 1s used to distinguish or identify the various members
of the group.

What 1s claimed 1s:

1. A heating system using renewable energy, comprising:

a portable heat collector using renewable energy to heat
water,

a portable power source using renewable energy to gener-
ate electricity;

a portable pump coupled with the portable power source
and powered to move water from a source mto and
through the portable heat collector for increasing water
temperature, and return water back to the source as
heated water.

2. The heating system using renewable energy as set forth

in claim 1, wherein:

the portable heat collector 1s comprised of a dark color,
single piece flexible plastic vinyl material that 1s resis-
tant to ultraviolet radiation, and 1s folded about a fold
line onto itself forming a wrap having a folded side and
a free periphery side that 1s sealed;

the portable heat collector includes a plurality of spaced
apart transversely extending sealed seams joining an
upper and a lower sections of the wrap having end points
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alternately spaced from and joined to sides of the por-
table heat collector to define a plurality of transverse
passageways forming a continuous serpentine water
pathway through the portable heat collector;

the portable heat collector includes an 1nlet at a first of the
passageways and an outlet at a last of the passageways,
and when 1n use water 1s 1ntroduced at the inlet and
heated from thermal energy absorbed from solar radia-
tion by the portable heat collector, and 1s moved out of
the portable heat collector at the outlet as heated water.

3. The heating system using renewable energy as set forth

in claim 2, wherein:

the portable heat collector has a thickness of approximately
20 to 30 muls.

4. The heating system using renewable energy as set forth

in claim 2, wherein:

the portable heat collector 1s approximately 90 to 100
inches in length and approximately 20 to 24 inches 1n
width, with the heat sealed seams spaced approximately
2 to 2.3 inches apart.

5. The heating system using renewable energy as set forth
in claim 2, wherein:

the inlet and the outlet of the portable heat collector are
ortented parallel, and longitudinally along the axial
length of the respective first and last of the passageways.

6. The heating system using renewable energy as set forth
in claim 2, further including;:

an inlet tube that has a first proximal end coupled to the
inlet and has a first distal end coupled to the portable
pump, allowing water to tlow from the portable pump
into the first of the passageways of the portable heat
collector; and

an outlet tube that has a second proximal end coupled to the
outlet and has a second distal end free, allowing water to
exit from the last of the passageways of the portable heat
collector.

7. The heating system using renewable energy as set forth
in claim 6, wherein:

the 1nlet tube has an outer diameter smaller than the inner
diameter of the inlet allowing for 1nsertion of the inlet
tube 1nside the inlet; and

the outlet tube has an 1nner diameter larger than the outer
diameter of the outlet, allowing for insertion of the outlet
inside the outlet tube, thereby reducing backpressure of
water.

8. The heating system using renewable energy as set forth
in claim 2, wherein:

the portable heat collector further includes transparent
insulating cover coupled with the portable heat collector,
with an air gap 1n between the transparent insulating
cover and the portable heat collector, creating a green-
house effect for maximizing heat absorbed as a result of
incident radiation onto the portable heat collector.

9. The heating system using renewable energy as set forth
in claim 8, wherein:

the transparent insulating cover 1s comprised of a flexible
transparent plastic vinyl.

10. The heating system using renewable energy as set forth
in claim 9, wherein:

the air gap 1s integrated into the transparent insulating
cover as one or more air pockets, which are integrated
into the tlexible transparent plastic vinyl as air bubbles to
construct the transparent insulating cover.
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11. The heating system using renewable energy as set forth
in claim 10, wherein:

the portable power source 1s 1mtegrally coupled with the
portable heat collector, with the portable power source
comprising an array of solar cells on a flexible, portable
panel integral with a surface of the portable heat collec-
tor, under the transparent insulating cover, forming a
single piece heating system.

12. The heating system using renewable energy as set forth

in claim 2, wherein:

the portable heat collector 1s integrally coupled with the
portable power source, with the portable power source
comprising an array of solar cells on a flexible, portable

panel integral with the portable heat collector as a single
piece heating system.

13. The heating system using renewable energy as set forth
in claim 2, wherein:

the portable heat collector 1s integrally coupled with the
portable pump, forming a single piece heating system.
14. The heating system using renewable energy as set forth
in claim 2, wherein:

the portable heat collector 1s itegrally coupled with the
portable power source and the portable pump, with the
portable power source comprising an array of solar cells
on a flexible, portable panel, and the portable heat col-
lector, the portable power source, and the portable pump
forming an integral, a single piece heating system.

15. The heating system using renewable energy as set forth
in claim 2, wherein:
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the portable heat collector 1s comprised of a plurality of
portable heat collectors couple in series, with a preced-
ing outlet of one or more portable heat collectors of the
plurality of portable heat collectors coupled to a subse-
quent inlet of one or more portable heat collectors of the
plurality of portable heat collectors 1n a sequence.
16. The heating system using renewable energy as set forth
in claim 15, wherein:
at least one of the one or more of the portable heat collec-
tors of the plurality of portable heat collectors 1s inte-
grally coupled with the portable power source, with the
portable power source comprising an array of solar cells
on a flexible, portable panel integral with a surface of the
at least one portable heat collector, forming a single
piece heating system.
17. The heating system using renewable energy as set forth
in claim 1, wherein:
the portable power source 1s comprised of an array of solar
cells on a flexible, portable panel, forming a solar panel.
18. The heating system using renewable energy as set forth
in claim 15, wherein:
the solar cells are photovoltaic solar cells.
19. The heating system using renewable energy as set forth
in claim 15, wherein:
the solar panel 1s comprised of a plurality of solar panels for
increased power.
20. The heating system using renewable energy as set forth
in claim 1, wherein:

the portable pump 1s comprised of a sump pump.
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