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Title: SOLAR WATER HEATER COLLECTOR

Fig. 1

(57) Abstract: Provided is a solar water heater collector (100), which uses a
non-metallic body made of a suitable grade of plastic/polymer/thermoplastic
material of black color. The collector (100) absorbs heat energy from the sol-
ar radiation. The collector (100) comprises a plurality of grooves (102) for
forming water paths, wherein each water path includes a riser (104) and a

header. The collector (100) further comprises two layers of glass sheets (110,
112) provided above the water paths. The space between the glass sheets
(110, 112) creates a vacuum to provide thermal insulation. The water gets

heated through direct heating by sun rays and through heat received and re-
tained due to the black material of the collector (100). The water inside the
collector (100) is sterilized by germicidal effect of UV radiation from sun.
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SOLAR WATER HEATER COLLECTOR

FIELD OE INVENTION

[0001] The present invention relates to a solar water heater collector. More
specifically, the invention relates to a solar water heater collector. configured to
absorb solar fadiations from sun directly into the Water to produce hot water and at

the same time sterilize the water by germicidal effect of UV-radiations from sun.

/

BACKGROUND OF THE INVENTION

[0002] Solar energy is one of the renewable energy sources on the planet. It is
“available free of cost and can be utilized for various purposes such as electricity
generation, industrial purposes, domestic purposes, etc. Solar energy radiated from
the sun is captured and utilized in different methods. In one application, solar
energy can also be utilized for heating water. Variety of methods and systems are
designed for the existing solar water heater collectors that are configured to enable
heating of water. . | _

[0003] Till date there are two basic designs of solar water heater collectors,
the ﬁrsf using a flat. plate'collector and the second uSing evacuated tubes. A flat
plate collector comprises of a copper absorber plate bounded to one or more
“copper tubes, painted with low emissive paints to reduce -emission loss. The
absorber plate and tubes are typically placed in a metal box and sealed ‘with a .glass
sheet on the top to avoid emission loss from the tubes. |
[0004] Evacuated tubes are another type of design for solar w.ater heater
collectors. Evacuated tubes are made up of glass tubes, wherein the glass tubes,
coated with copper, along with the vacuum provides insulation effect towards
atmospheric losses to the copper coafed tube which collect solar heat for heating

water.
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[0005] The above discussedr solar water heater collectoridesigns réquire heat
transfer mediums such as copper tubes thereby disabling the water from receiving
the germicidal effect of UV from solar radiation. In none of the prior art designs
do the solar radiations directly act on the water producing germicidal effect. Heat
transfer mediums also reduce the rate of heating of water.
[0006] Multiple patents including US 5,645,045, US 7,083,755, US
.'7,431_,030, and US 5,323,763 among others disclose solar water heater collectors
having water paths to avoid tube based water flow mechanisms in the collectors.

[0007] - US ‘045 discloses a solar water heater cnllector panel comprising of a
plurality of individual channels through which water flows. Each individual
i:ha.nnel is individually coupled with a top lens to concentrate the energy of sun.
The panel is made up of a translucent plastic material, poiycarbonate sheet, with
refractive properties. The end capsv are attached separately. It uses the iefractivé

! properties of the base to bend the solar rays and refocus thc;m in different direction.
One drawback of the patent includes the use of use of concave lens, wherein lens

v make the rays diffract so that they spread out without first concentrating resulting
in the sunlight being scattered through the various lenses and leading to loss of
energy thereby minimizing efficiency of heating. There is no provision in ‘045 to
prevent heat radiation outwardly (from panel to atnlosphere) and also no provision

to prevent the cooling effect of blowing winds on the panel.

[0008] ~US “755 discloses a solar water heater collector panel made up of two
opposing moulds. The panel includes a plurality of channel ways for water flow
where tubes aré formed by joining the opposing moulds. By making the panel
using two opposing mould, the sun rays cannot penetrate the water directly. and

- also cannot provide the benefit of UV rays. The sun rays are also required to pass |

through the plastic material which can reduce efﬁciency of\ heating when -

icompared with glass. The painel is also not covered by glass or any additional

material to prevent loss of heat to atmosphere thiough cooling effect of winds. The
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disclosed panel can absorb maximum heat from sun ohly when solar radiations are
~ falling directly on the panel. | | .
[0009] @ US 030 discloses a closed tube configuration prepared by _fusing two
identical (symmetrical) moldings. Water passeé through‘ such a closed tube
configuration. Other components such as glass covering the tubes with a 'gap
containihg insulating air are standard. Sun rays do not act directly oﬁ the water and
the patent discloses no UV sterilization benefits. The tubes of ‘030 absorb
maximum heat from sﬁn only when solar radiations are falling directly on the
panel. | |
[0001_0] US 763 discloses “an absorbing area that is prépafed by
| “covering/pasting the surface of ﬂow paths with metél foil. Suﬁ rays do not act
- directly on the water and the patent djscloses no UV sterilization benefits. The
flow paths of ‘763 absorb maximum heat from sun only when solar radiations are
falling directly on the panel. | |
[00011]  There is therefore a need of a solar water heater collector that provides
safe and hot drinking water by exposing water directly to sunlight to abéorb
maximum solar radiations. There is also a neé_d for a solar water heater cbliector
that allows solar radiations to directly heat‘ the water bypassing the heat transfer
mediums and has water channels which can expose water to sunlight and absorb
solar énergy from sun, even when the solar radiations are falling on the panel at
certain angle to.the panel. There is also a need for energy efficient, economic and
smaller panels, made up of inexpénsive materials suitable for all kind of customers

_reaching their needs. -

OBJECTS OF THE INVENTION

[00012] It is an object of the pr_esent invention to provide hot water by using

solar radiations.
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[00013] It is an object of the present invention to provide a water heater
collector which is long lasiing, eéonomical, efficient, needs less ‘mainte_nance,
capable of efficient mass production, and is easy to install. | o
[00014]  Another object of the present invention is to provide safe drinking
water by using germicidal effect of UV-rays available from solar radiation. |
[00015]  Another ob‘ject of the present invention is to prévide faster heating of
water by exposing Watér directly to sunlight. )

[00016]  Another object of the present invention is to expdsé water directly to
sunlight to absorb heat energy, irréspective of position of sun and angle with which
“the panel is receiving solar radiations. | |

[00017] | Another object of the ﬁresent invention is to heat water in rﬁore
quantity at a time. |
[00018]  Another object of the present inventioxi is to use thermo-siphon
function, in whi-ch water is re-circulated in the panel until it gets heated.

[00019]  Another objeét of the presént'invention is to make use of smaller
panels.théreby reducing the size of the panel and utilizing the space effecfively. . h
[00020]  Another object of the present invention is to allow installation of solar

water heater panel in small area. v | |

| [00021]  Another object of the present invention is to make space for more
'panels. ,

[00022]  Another object of the present invention is to allow manufacture of
mass units with minimal manual labor. |

[00023] - Another object of the present invention is to use non-metallic

construction mechanism, which is corrosion resistant and has longer service life.



WO 2012/140662 PCT/IN2011/000251

N

’SUMI\K/{ARVY
'[00024]  The present disclosure relates to a simple, efficient, effectiw)e, safe and
economical solar water heater collector. In an embodiment, the proposed collector
uses a - non-metallic’ body made of a suitable grade of
| | Plastic/Polyﬁwr/ThermoplaStic material of black color. The black color absorbs the
" heat rays from the solar radiation. The water gets heatéd through direct heating of
‘water by sun rays and through heat received and retained due to black color
plastic/polymer/thermoplastic used for making the panel. Heating of water and UV
sterilization happens simultaneously due to direct interaction of solar radiation
with water. | _
[00025] In another embodiment, the f)roposed solar water heater collector is
made from a black color thermoplastic material by using moldihg process to ensure
high prodﬁctivity. The molding process ensures mass production resulting in lower
production cdsts. In another embodiment, risers and headeérs of the collector are
automatically formed in the moulding process and hence no corﬁponenfs such as
tubes and/or absorption and/or sheets of copper/aluminum are required. All water
.palths are formed in a mould by an injection moulding or blow moulding or
alternate technology as one composite integrated unit. The invention uses a non
metallic body (made from plastic/polymer/thermoplastic material) in which risers
and headers are formed for flow of water. '
[00026]  In another embodiment, water paths 'that are moldéd as grooves are
covered with a glass and sealed to cov_ef the water path and form the water
channels. This glass forms the channel as an integral water path, which comprises
of both the risers and the headers. One more glass cén be fitted in the collector
assembly by keeping some space between the two glasses, Wheréin the spéce
provides a vacuum to prevent thermal losses to the atmosphere. All other sides of

the plastic/polymer/thermoplastic body can be thermally insulated to prevent heat
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" loss. In another embodiment, a polycarbonate sheet can also be used instead of
* glass to cover all grooves to form water circulation paths. |
* [00027] In yet another embodimenf thermal siphon function heat treafs the
water by repeat circulation. In the thermal siphon functlon water is allowed to stay
in the collector panel by re-circulating water therein, until water gets heated.
[00028] - In a preferred embodiment, the water paths have a\_/ shape with black |
~ absorbent surface aIloWing more efficient reception of solar radiation irrespective
of the direction/position of the sun. Demgn of the collector panel allows heatmg of
water and UV sterilization happens simultaneously due to direct interaction of
solar radiation with water. -
[00029]  Design of the collector panel offers faster heating when compared with
existing heater collectors. The design also allows more quantity of water being
“heated, increased ‘efﬁciency./ in thermo siphon function due to more and larger
water paths. The design further allows the panels to be smaller and béing able to
heat the same 6r larger amount of water when compared with existing collectors.
This further allows installation in smaller areas that have a space proBIem or areas

which need more number of collectors.

BRIEF DESCRIPTION OF THE DRAWINGS

[00030]  Figure 1 illustrates a solar water heater collector panel from top view
with visible water paths and glass sheets.

[00031]  Figure 2 (a) and Fig 2 (b) illustrate the top and bottom covers of the
collector. \ '
[00032]  Figure 3(a) illustrates the front viéw of solar water heater collector
panel showing the shape of molded water path along with glass sheets. '

[00033]  Figure 3(b) illustrétes the front view of solar water heater collector
panel showing falling of surIlight with certain angle to the left of solar water heater

collector panel.
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[00034]  Figure 3(c) illustrates the froﬁt view of solar water heater collector
panel showing falling of sunlight directly on water flowing through wat_ér paths.
[00035] Figure 3(d) illustrates the front view of solar water heater collector |
panel showing falling of sunlight with certain angle to the right of solar water

heater collector panel.

DETAILED DESCRIPTION

[00036]  This description is directed to a solar water heater collector panel for
fast heating of water and UV-sterilization of water by directly exposing water to
sunlight.- v
[00037]  Multiple and varied embodiments are given below with reference to
the accompanying drawings. The figures are intended to allow those who are
»having ordinary skills in the art to understand the invention. The description given
with respect to the diagfams and can be modified according to the understanding
of the persoh involved in the art. It is to be understood fhat omissions and
substitutiohs of equivalents are ‘intended to cover the application or
implemfcntation'wvithout departing from the spirit and scope of the clai_mS of the
E present invention. Also, it is to be understood that the phraseblbgy and terminology
used herein is for the purpose of description and should not be regarded as_
limiting. | | |
[00038] In an embodiment, it would be appreciated tﬁat even though, in the
~present disclosure, a solar water heater coliector panvell is explained only with
- reference to the panel having water paths comﬁrising of risers Vand héaders, the
whole sef up can include various other instruments and parts and works in co-
ordination with other parts. Such dther parts can provide support to the panel,
provide water supply and act as water level controllers, which are commonly

known to a person involved in the art and thus not described. It should be evidently
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considered that other parts are pi’esent with the panel helping in proper working of
it. |
[0003'9] Figure 1 illustrates the top view of a solar water heater collector 100. |
The collector 100, also interchangeably referred to as panel 100 hereinafter,
~ includes a plurality of grooves 102 for water paths; wherein each water path
‘includes a riser 104 and a header. The water paths are created as a mould by
grooves 102, which act as virtual tubes (pipes) when closed from the top. The
water path, through the groove 102 and the shape of the riser 104, forms a \ /
shape. \ / shape of the water path provides maximum exposure for water to the
sunlight as would also be described subsequently. : |
[00040] In an implementation, valves 106 and 108 can be providéd_ for inlet
and outlet of water respectively. In yet another embodiment, rﬁore than one inlet
106 and/or outlet 108 valves can be configured for the collector 100.
[00041] In an embodiment, the water paths are closed from the top by a glass
~or poly glass or poly carbonate sheet 110. In yet anbo’ther embodiment, another
‘glass sheet 112 can be fitted in the assembly by keeping the distance between the
two sheets to provide thermal insulation. The vaicuum created between two sheé_ts
110 and 112 increases the thermal insulation. In an embodiment, other five sides of |
the collector are‘thermally insulated to reduce the héat loss. -
' [00042]  As can be seen from the illustration, the proposed water heater
collector 100 doeg not use a heat transfer medium but instead heats the water
directly by solar heat rays aliowing the water to get exposed to solar heat fays and |
UV - réys. As aresult the water gets heated and also gets sterilized.
- [00043]  In another preferred erﬁbodiment, the proposed collector des‘ign uses a
body made from non metallic material such as engineering/industrial plastics,
polymers etc. The material used for the body can be black in color to absorb the
solar heat rays. The non metallic construction further allows protection from

corrosion and a hence longer life of the collector.
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[0004:4] Figure 2 illustrates the cover 200 of the solar water heatcf collector
100 as disclosed in the present disclosure. Fig. 2(a) illustrates the top cover and
| Fig. 2(b) illustrates the bottom cover of the collector 100.
[00045]‘ Figure 3(a) illustrates the front view of the solar water heater collector -
300, having molded water chahnel paths 302 formed as grooves, a glass sheet 304
covering and/or sealing the fnofded' water channel paths 302, and a second glass
| -sheet'306 over the glaés sheet 304. The second glass sheét 306, when put and
configured over the glass sheet 304 ‘fomlls.a vacuum providing insulation effect
towards atmospheric losses. » | |
[00046] In an embodiment, the molded water channel paths 302 haVe al\/
shape and include 308 (a), 308 (b),‘ and 308 (c) as components. \ / shape allows
‘much higher reception of sun rays irrespective of the sun direction thereby
increasing the efficiency of water heating. For instance, the total surface area
| exposed to sun at any given time would be equal of surface area of 308 (a) + 308
(b) + 308 (c).
[00047]  Figure 3 (b) illustrates front view of a solar water heater collectdr
panel, exposing water to sunlight during rising of sun i.e., in the morning. In the
morning houfs, as the sun rises, there is a certain angle of the sunrays to Earth. As
sun is making a certain angle to Earth, sunrays fall on the panel with certain angle.
Figure 3(b) illustrates a panel, wherein sunlight is falling with certain angle to the
- surface of the panel. Water is allowed to flow in the water path made through the
. grooves 302. As the water paths have a\ / shape, water is exposed to sunlight even
at that angle allowing the water flowing through the channel paths to effectively
get heated. | |
[00048]  Figure 3(c) illustrates front view of solar water heater collector panel,
exposing water directly to sunlight, during mid day. Figure 3(c) illustrates 2
collector panel, wherein sunlight is directly falling on panel. In an embodiment,

\Water is allowed to flow through the water path made through the grooves 302. As
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the water is exposéd to surili'ght directly, \_/ shape ,of -the Water path, allows
maximum reception of sun rays-and therefore hlgh efﬁcrency of water heating. |
[00049]  Figure 3(d) illustrates front view of a solar water heater collector
pahel,. exposing water to sunlight during setting of sun i.e., in the evening. In the
evening hours, as the sun is about to set, there is a certain angle of the sunrays to
Earth. As sun 1s making a certain angle to Earth sunrays fall on the panel with
certain angle. Figure 3(d) illustrates a panel, wherein sunhght is falling with
certain angle to the surface of the panel. Water is allowed to flow in the water path
made through the grooves 302. As the water paths have a \ / shape, water is |
exposed 10 sunlight even at that angle allowing the water flowing through the
water paths to effectively get heated.

[00050] In an embodiment, the solar water heater collector of the proposed
disclosure finds its application in one or more of residential premises, townships, |
hospltals hotels, restaurants, textile industries, pharmaceutical industries, food
products processors pre-heated -water for steam generators, laundries, chemlcal
industries, paint industries, beauty parlors, super markets/malls, swimming pools
for UV sterilization and heating of water, and distilleries.

[00051] It will of course be realized~ that the preseht disclosure has_ been
-given only by way of illustrative examples of the invention and that all such
modiﬁcations and variations thereto as would be apparent to persons skilled in the
art are deemed to fall within the broad scor)e and ambit of the invention as herein

set forth.

10
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ADVANTAGES OF THE INVENTION

[00052] The present solar water heater collector panel provides faster heating |

of water by exposing water directly to sunlight. |

[00053] The present invention uses \ / shaped wéter paths for water flow,
-~ thereby exposing water directly to sunlight to absorb heat energy, irrespective of

pdsitioh of sun and angle with which the panel is receiving solar radiations.

[00054]  The present invention heats water in more quantity at a time.

[00055] | The present invention uses thermo-31phon function, in Whlch water is
. re-circulated in the panel until it gets_ heated _
[00056] The present invention uses germicidal effect of UV-rays as water is
direetly exposed to sunlight to get heated resulting in purification of water along
with heating process. | | |
[00057] The present invention makes use of smaller panels as panel is made up
~ of molded grooves/water paths, thereby reducing the size of the panel and utilizing
' the space effectively. | o | .
- [00058]  The present invention allows installation of solar water heater v'panel in
small area, as panel size is reduced. | » |
[00059] The present invention makes space for more panels as s1ze is reduced,
thereby increasing heat absorption capacity and utilizing solar energy effectlvely.
[00060]  The present invention is economically beneficial, as the panel is made
up of glass sheete, which are inexpensive compared to cfopper tubes of prior art.
[00061]  The present invention allows manufacture of maes units with minifnal
manual labor. -
- [00062] The present invention, by means of its non-metallic construction, is

corrosion resistant and has longer service life.

1 -



WO 2012/140662 PCT/IN2011/000251

- CLAIMS
‘1. A solar water héater collector for heating water using solar radiations,
comprising: | |
a plurality of water paths molded to have \ / shaped grooves;
a first glass sheet configured to cover said plurality of watef paths; and
a second glass sheet placed above said first glass sheet, wherein space
between first glass sheet and second glass sheet creates a vacuum to provide
thermal insulation, further wherein said collector allows direct absorption :of‘ solar
radiatidn from sun to water to produce hot water and sterilizes water by germicidal
effect of UV rédiations from the sun.
20 “The collector as claimed in claim 1, wherein said collector is made from
industrial plastics/polymers by a moulding process to form said plurality of water
paths.
‘3. The collector as claimed in claimv 2, wherein said industrial
plastics/polymers are black in éolor.
4, The collector as claimed in claim 1, wherein said plurality of water paths

comprises of risers and headers.

12
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