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SELF-SUFFICIENT PORTABLE HEATING 
SYSTEM USING RENEWABLE ENERGY 

CROSS-REFERENCES TO RELATED 
APPLICATIONS 

[0001] The present application is related to US. Utility 
Provisional PatentApplication Ser. No. 60/680,301 ?led May 
13, 2005, the entire disclosure of Which application is hereby 
expressly incorporated by reference herein. 

BACKGROUND OF THE INVENTION 

[0002] (1) Field of the Invention 
[0003] The present invention relates to a self-suf?cient por 
table heating system that uses reneWable energy and, more 
particularly, to a self-suf?cient portable solar heating system 
for heating Water for swimming pools. 
[0004] (2) Description of RelatedArt 
[0005] Conventional Water heaters (solar or otherwise) are 
Well knoWn and have been in use for a number of years. 
Reference is made to the folloWing feW exemplary US. 
Patent publications, including US. Pat. Nos. 6,837,236; 
5,823,177; 5,586,548; 5,388,567; 5,293,447; 5,074,282; 
4,766,885; 4,312,323; and D3 12,069. Regrettably, most prior 
art conventional Water heaters suffer from obvious disadvan 
tages in terms of cost of the heating system equipment, com 
plicated and costly installation, inef?cient 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 into 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 its 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-su?icient portable heating 
system using reneWable energy for Water that Would be light 
Weight, portable, inexpensive, easily installed, and be com 
pletely self- su?icient Without relying on external non-reneW 
able energy sources. In particular, a need exists for a self 
suf?cient 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] a portable pump coupled With the portable poWer 
source and poWered to move Water from a source into 

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 is comprised of a dark 
color, single piece ?exible plastic vinyl material that is 
resistant to ultraviolet radiation, and is folded about a 
fold line onto itself forming a Wrap having a folded side 
and a free periphery side that is 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 de?ne a plurality of transverse 
passageWays forming a continuous serpentine Water 
pathWay through the portable heat collector; 

[0014] the portable heat collector includes an inlet at a 
?rst of the passageWays and an outlet at a last of the 
passageWays, and When in use Water is introduced at the 
inlet and heated from thermal energy absorbed from 
solar radiation by the portable heat collector, and is 
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 mils. 

[0017] Still another optional aspect of the present invention 
provides a heating system using reneWable energy, Wherein: 

[0018] the portable heat collector is approximately 90 to 
100 inches in 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 ?rst 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 ?rst proximal end coupled 
to the inlet and has a ?rst distal end coupled to the 
portable pump, alloWing Water to How from the portable 
pump into the ?rst 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 free, 
alloWing Water to exit from the last of the passageWays 
of the portable heat collector. 

[0024] Yet a further 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 inner diameter of the inlet alloWing for insertion of 
the inlet tube inside the inlet; 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 of Water. 

[0027] Still a further optional aspect of the present inven 
tion provides a heating system using reneWable energy, 
Wherein: 

[0028] the portable heat collector further includes trans 
parent insulating 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 effect 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 is comprised of a 
?exible transparent plastic vinyl. 

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

[0032] the air gap is integrated into the transparent insu 
lating cover as one or more air pockets, Which are inte 

grated into the ?exible 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 is integrally coupled 
With the portable heat collector, With the portable poWer 
source comprising an array of solar cells on a ?exible, 
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 is integrally coupled With 
the portable poWer source, With the portable poWer source 
comprising an array of solar cells on a ?exible, portable panel 
integral With the portable heat collector as a single piece 
heating system. 
[0037] Yet a further optional aspect of the present invention 
provides a heating system using reneWable energy, Wherein: 

[0038] the portable heat collector is integrally coupled 
With the portable pump, forming a single piece heating 
system. 

[0039] Still a further optional aspect of the present inven 
tion provides a heating system using reneWable energy, 
Wherein: 

[0040] the portable heat collector is integrally coupled 
With the portable poWer source and the portable pump, 
With the portable poWer source comprising an array of 
solar cells on a ?exible, portable panel, and the portable 
heat collector, the portable poWer source, and the por 
table pump forming an integral, 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 is comprised of a plu 
rality of portable heat collectors couple in 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 in a sequence. 

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

[0044] at least one of the one or more of the portable heat 
collectors of the plurality of portable heat collectors is 
integrally coupled With the portable poWer source, With 
the portable poWer source comprising an array of solar 
cells on a ?exible, 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 is comprised of an 
array of solar cells on a ?exible, portable panel, forming 
a solar panel. 

[0047] A further optional aspect of the present invention 
provides a heating system using reneWable energy, Wherein: 

[0048] the solar cells are photovoltaic solar cells. 
[0049] Still a further optional aspect of the present inven 
tion provides a heating system using reneWable energy, 
Wherein: 

[0050] the solar panel is 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 is 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] It is to be understoodthat the draWings are to be used 
for the purposes of exemplary illustration only and not as a 
de?nition of the limits of the invention. Throughout the dis 
closure, the Word “exemplary” is used exclusively to mean 
“serving as an example, instance, or illustration.” Any 
embodiment described as “exemplary” is 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 is an exemplary illustration of the compo 
nents of a portable heating system that uses reneWable energy 
in accordance With the present invention; 
[0057] FIG. 2 is an exemplary illustration for an unfolded 
and fully assembled portable heating system illustrated in 
FIG. 1, in an exemplary environment in accordance With the 
present invention; 
[0058] FIG. 3 is an exemplary illustration for manufacture 
and assembly of the portable heat collector that is illustrated 
in FIGS. 1 and 2 in accordance With the present invention; 
[0059] FIG. 4 is an exemplary illustration of the inlet tube 
and the outlet connections for the portable heat collector that 
is illustrated in FIGS. 1 and 2 in accordance With the present 
invention; 
[0060] FIG. 5 is an exemplary cross-sectional illustration of 
the passageWays of the portable heat collector that is illus 
trated in FIGS. 1 and 2 in accordance With the present inven 
tion; 
[0061] FIG. 6A is an exemplary illustration of a portable 
poWer source in the form of a ?exible solar panel that is 
illustrated in FIGS. 1 and 2 in accordance With the present 
invention; 
[0062] FIG. 6B is an exemplary enlarged illustration of the 
electrical connection of the ?exible solar panel that is illus 
trated in FIG. 6A in accordance With the present invention; 
[0063] FIG. 7 is an exemplary illustration of a portable 
poWer source and the portable pump in accordance With the 
present invention; 
[0064] FIG. 8 is an exemplary illustration of a self-su?i 
cient portable heating system that includes a portable poWer 
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source as an integral part of the portable heat collector in 
accordance With the present invention; 
[0065] FIGS. 9A and 9B are exemplary illustrations of a 
self-su?icient portable heating system that includes a trans 
parent insulating covering in accordance With the present 
invention; 
[0066] FIG. 10 is an exemplary illustration of a self-suf? 
cient portable heating system that includes a portable poWer 
source as an integral part thereof and a transparent insulating 
covering in accordance With the present invention; 
[0067] FIG. 11 is an exemplary illustration of a self-suf? 
cient portable heating system that includes an integral pump 
in accordance With the present invention; 
[0068] FIG. 12 is an exemplary illustration of a self-suf? 
cient portable heating system that includes an integral pump 
and poWer source in accordance With the present invention; 
[0069] FIG. 13 is an exemplary illustration of a self-suf? 
cient portable heating system that includes a plurality of 
portable heat collectors coupled in series in accordance With 
the present invention; 
[0070] FIG. 14 is an exemplary illustration of a self-suf? 
cient portable heating system that includes a plurality of 
portable heat collectors coupled in series, With one thereof 
having an integral poWer source in accordance With the 
present invention; and 
[0071] FIG. 15 is an exemplary illustration ofa self-suf? 
cient portable heating system that includes a plurality of 
portable heat collectors coupled in series With one another, 
With a plurality of poWer sources coupled thereto in accor 
dance With the present invention. 

DETAILED DESCRIPTION OF THE INVENTION 

[0072] The detailed description set forth beloW in connec 
tion With the appended draWings is intended as a description 
of presently preferred embodiments of the invention and is 
not intended to represent the only forms in Which the present 
invention may be constructed and or utiliZed. 

[0073] FIG. 1 is an exemplary illustration of the compo 
nents of a portable heating system 100 of the present inven 
tion that uses reneWable energy. As illustrated in FIG. 1, the 
portable heating system 100 is a self-su?icient portable heat 
ing system using reneWable energy for heating Water that is 
lightWeight, portable, inexpensive, easily installed, and self 
suf?cient Without relying on external non-reneWable energy 
sources. In particular, the present invention provides a self 
suf?cient 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 is an exemplary illustration for an unfolded 
and fully assembled portable heating system 100 in an exem 
plary environment in accordance With the present invention. 
As illustrated in FIG. 2, the portable heating system 100 of the 
present invention is illustrated in use for heating Water in the 
sWimming pool 202. The portable heat collector 102 of the 
portable heating system 100 is 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 in the pool 202. 
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[0075] An outlet tube 108B is comprised of a ?rst proximal 
end 230 that is coupled With a ?rst end 210 of the portable heat 
collector 102 for alloWing heated Water to exist from a free 
?rst distal end 232 thereof from the portable heat collector 
102. An inlet tube 108A is comprised of a second proximal 
end 222 is coupled With a second opposite end 212 of the 
portable heat collector 102 to alloW Water to enter therein. As 
further illustrated, the inlet tube 108A is further comprised of 
a second distal end 220 that is coupled With the portable pump 
106 that is poWered by the portable poWer source 104 for 
moving Water from the pool 202 through the inlet tube 108A 
and into the portable heat collector 102, and out. The Water 
moving through Within the portable heat collector 102 is 
heated using absorbed solar energy from the sunlight, and is 
exited out from the outlet tube 1 08B by the poWer of the pump 
106. The pump 106 is electrically coupled With the portable 
poWer source 104 by an electrical connector 208, and is 
poWered by the portable poWer source 104, Which uses 
reneWable energy to generate electricity, Which runs the por 
table pump 106. 

[0076] FIG. 3 is an exemplary illustration for manufacture 
and assembly of the portable heat collector 102 that is illus 
trated in FIGS. 1 and 2. In general, the portable heat collector 
102 is comprised of a dark color, Waterproof, one single sheet 
or piece ?exible plastic vinyl material that is resistant to 
ultraviolet radiation and mo st other corrosive material, a non 
limiting example of Which may include chlorine. The por 
table heat collector 102 is folded about a fold line 302 onto 
itself forming a Wrap having a folded side 304 and a free 
periphery side 306 that is sealed. TWo holes are made along 
the fold line 302, one at the ?rst 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 it is 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 join 
ing an upper section 312 and a loWer section 314 of the Wrap. 
The upper section 312 is 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 de?ne 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 
surface of the heat collector 102 for a more ef?cient conduc 
tive heat transfer of solar radiation to Water therein. 

[0078] The portable heat collector 102 includes the inlet 
316 at a ?rst passageWay 318 ofthe passageWays 310 and an 
outlet 320 at a last passageWay 322 of the passageWays 310. 
When in use, Water is introduced at the inlet 316 and heated 
from thermal energy absorbed from solar radiation by the 
portable heat collector 102, and is moved out of the portable 
heat collector 102 at the outlet 320 as heated Water. The inlet 
316 and the outlet 320 of the portable heat collector 102 are 
oriented substantially parallel (+/—5o degrees) from the hori 
Zontal (the ground), and are longitudinally positioned along 
the axial length of the respective ?rst and last passageWays 
318 and 322. Both the inlet 316 and the outlet 320 are com 










