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Description

CROSS-REFERENCE TO RELATED PATENT APPLI-
CATIONS

[0001] Thisapplication claims the benefit of and priority
to U.S. Provisional Patent Application No. 63/503,826,
filed May 23, 2023, and U.S. Patent Application No.
18/668,845, filed May 20, 2024, which are incorporated
herein by reference in its entirety.

BACKGROUND

[0002] Shower systems in which excess warm liquid
from the shower is used to heat incoming cold water are
gaining increased prominence as part of an effort to make
showers more energy efficient and less wasteful.

SUMMARY

[0003] One embodiment relates to a heat exchanger
for a shower environment. The heat exchanger includes
a panel having an inlet, an outlet, and a plurality of flow
channels. The panel is disposed within the shower envi-
ronment. The plurality of flow channels fluidly couples
the inlet with the outlet. The panel is configured to con-
dense steam to heat a fluid flowing through the plurality
of flow channels.

[0004] Another embodiment relates to a method of
heating a fluid for a shower environment. The method
includes providing a panel disposed within the shower
environment, the panel including an inlet, an outlet, and
a plurality of flow channels fluidly coupling the inlet with
the outlet, condensing, by the panel, steam within an in-
terior volume of the shower environment, receiving, by
the inlet, a supply of the fluid from a fluid source, heating,
by the panel, the fluid flowing through the plurality of flow
channels, and supplying, by the outlet, the fluid heated
by the condensed steam to a fixture of the shower envi-
ronment, the fixture configured to direct the fluid to the
interior volume.

[0005] Another embodiment relates a shower environ-
ment. The shower environment includes a sidewall, a
floor, an interior volume defined by the sidewall and the
floor, a fixture configured to direct a fluid to the interior
volume, and a heat exchangerincluding a panel disposed
along the sidewall within the interior volume. The panel
includes an inlet configured to receive a supply of the
fluid at a first temperature, an outlet fluidly coupled with
the fixture and configured to supply the fluid at a second
temperature, and a plurality of flow channels fluidly cou-
pling the inlet with the outlet. The panel is configured to
condense steam to heat the fluid flowing through the plu-
rality of flow channels such that the second temperature
is greater than the first temperature.
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BRIEF DESCRIPTION OF THE DRAWINGS

[0006] The accompanying drawings are not intended
to be drawn to scale. Like reference numbers and des-
ignations in the various drawings indicate like elements.
For purposes of clarity, not every component can be la-
beled in every drawing. Understanding that these draw-
ings depict only several implementations in accordance
with the disclosure and therefore, not to be considered
limiting of its scope, the disclosure will be described with
additional specificity and detail through use of the ac-
companying drawings.

FIG. 1 shows a perspective view of a shower system
including a shower steam condenser panel, accord-
ing to an exemplary embodiment.

FIG. 2 shows a cross-section view of the shower
steam condenser panel of FIG. 1, according to an
exemplary embodiment.

FIG. 3 shows a front view of the shower steam con-
denser panel of FIG. 1 with a front plate removed,
according to an exemplary embodiment.

FIG. 4 shows a perspective view of the shower steam
condenser panel of FIG. 1 with the front plate re-
moved, according to an exemplary embodiment.

DETAILED DESCRIPTION

[0007] According to an exemplary embodiment, anim-
proved shower system for capturing thermal energy from
waste shower water is discussed herein. The shower sys-
tem may include positioning a shower steam condenser
panel inside of a shower to condense steam to heat in-
coming cooler water.

[0008] The various concepts introduced above and
discussed in greater detail below may be implemented
in any of numerous ways, as the described concepts are
not limited to any particular manner of implementation.
Examples of specific implementations and applications
are provided primarily for illustrative purposes.

[0009] Shower systems may utilize heat exchangers
in a drain to capture thermal energy from waste shower
water to heat incoming shower water. However, not all
the thermal energy is captured as some thermal energy
escapes the shower in the form of steam. Condensing
steam from a shower to capture energy to heat incoming
shower water would be advantageous. The present ap-
plication relates generally to the field of condensing
steam from a shower to heat incoming shower water.
[0010] ReferringtoFIG. 1,ashowerenvironment (e.g.,
shower, steamroom, spa, etc.), shown as shower system
100, includes a heat exchanger, shown as shower steam
condenser panel 105, according to an exemplary em-
bodiment. The shower system 100 may be located in a
bathroom in a residential or commercial building. The
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shower system 100 includes a floor 101 and a plurality
of sidewalls 102 extending from the floor 101. In some
embodiments, the floor 101 is a ground surface. The plu-
rality of sidewalls 102 and the floor 101 collectively define
an interior volume 103 (e.g., a showering volume, a
steaming volume, etc.) of the shower system 100. In
some embodiments, one or more of the sidewalls 102
includes a door movable between an open position and
a closed position to provide selective access to the inte-
rior volume 103. As shown, the shower system 100 in-
cludes one or more fixtures 104 (e.g., shower heads,
spray heads, spray faces, etc.) configured to receive a
flow of fluid (e.g., water) and supply (e.g., direct, spray,
mist, etc.) the flow of fluid within the interior volume 103
(e.g., in a direction towards a user in the interior volume
103). In some embodiments, the fixture 104 is configured
to supply steam within the interior volume 103.

[0011] AsshowninFIG. 1, the shower steam condens-
er panel 105 is mounted to one or more of the sidewalls
102 and disposed within the interior volume 103 of the
shower system 100 so that it may contact steam or water
(e.g., steam produced by the shower system 100, water
supplied from the fixture 104, etc.). In some embodi-
ments, the shower steam condenser panel 105 is mount-
ed at another location within the interior volume 103. The
shower steam condenser panel 105 may be substantially
flat. The shower steam condenser panel 105 is config-
ured to condense steam produced by the shower system
100 to heat incoming fluid (e.g., water supplied to the
shower system 100 from a municipal water supply, a pri-
vate well, rainwater harvesting, a hot water heater, fluid
drained down a drain of the shower system 100, etc.).
The steam and the steam condensed by the shower
steam condenser panel 105 may be warmer than the
incoming fluid. The shower steam condenser panel 105
is configured to facilitate transferring thermal energy from
the warmer steam and condensed steam to the incoming
fluid, thereby heating the incoming fluid. By way of ex-
ample, the warmer steam and condensed steam may
contact an outer surface of one or more flow channels
(e.g., flow channels 120, pipes, tubes, conduits, etc.) sup-
plying the fluid to the fixture 104 and transfer heat thereto.
[0012] AsshowninFIG. 1,the shower steam condens-
er panel 105 is positioned proximate the floor 101 on the
sidewalls 102 of the shower system 100. In this manner,
fluid that is splashing (e.g., after hitting the floor 101, after
hitting or being redirected by a user, etc.) can be splashed
ontothe shower steam condenser panel 105. The shower
steam condenser panel 105 may use the thermal energy
from the splashing warm fluid that would otherwise be
discarded in the drain to heat the incoming fluid.

[0013] The shower steam condenser panel 105 may
be decorative so as to enhance the user experience in
the shower system 100. Additionally or alternatively, the
shower steam condenser panel 105 may make a state-
ment to users that the shower system 100 is energy ef-
ficient. This contrasts with a traditional heat exchanger
that is located in a drain and cannot be seen by a user.
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Rather, the shower steam condenser panel 105 may be
visible to the user and may notify users that the shower
system 100 is energy efficient thereby improving the user
experience. Since the shower steam condenser panel
105 may condense steam to heat incoming cooler fluid,
the shower steam condenser panel 105 may reduce the
amount of steam in a bathroom which may improve the
user experience. The reduction in steam may also im-
prove the longevity of fixtures and décor in a bathroom.
[0014] Referring to FIG. 2, a cross-section view of the
shower steam condenser panel 105 is shown, according
to an exemplary embodiment. The shower steam con-
denser panel 105 includes a front plate 110 and a back
plate 115. The back plate 115 may be selectively coupled
to the front plate 110 using one or more fasteners (e.g.,
bolts, screws, etc.). A front side of the front plate 110
(e.g., a surface facing the interior volume 103 when in-
stalled) may be decorative to enhance the user experi-
ence. The shower steam condenser panel 105 may be
selectively coupled to one of the sidewalls 102 of the
shower system 100 using one or more fasteners (e.g.,
bolts, screws, etc.). In some embodiments, the shower
steam condenser panel 105 is made of aluminum. In oth-
er embodiments, the shower steam condenser panel 105
is made from another suitable material or combination of
materials such as steel or another metal.

[0015] The front plate 110 may be machined on a back
side thereof to include flow channels 120. The flow chan-
nels 120 may be manufactured using computer numeri-
cal control (CNC) machining. The flow channels 120 ex-
tend between opposing edges of the front plate 110 (e.g.,
opposing vertical edges, left and right sides, etc.) along
the height of the front plate 110. As shown in FIGS. 3
and 4, the steam condenser panel 105 includes a flow
inlet, shown as inlet 125, and a flow outlet, shown as
outlet 130. The steam condenser panel 105 (and the
shower system 100) is configured to receive a supply of
the fluid via the inlet 125. The flow channels 120 provide
a flow path to direct the fluid received via the inlet 125 in
a direction towards the outlet 130. By way of example,
the flow channels 120 may snake along the front plate
110 between the inlet 125 and the outlet 130. The outlet
130 is fluidly coupled with the fixture 104 such that, after
flowing through the steam condenser panel 105, the fluid
is supplied to the fixture 104 (e.g., directly to the fixture
104 without any intervening components other than a
fluid conduit therebetween) and directed to the interior
volume 103 of the shower system 100. The back plate
115 may be coupled with the front plate 110 to selectively
enclose (e.g., separate, segregate, etc.) the flow chan-
nels 120 from the interior volume 103.

[0016] The flow channels 120 are configured to direct
the fluid from the inlet 125 to the outlet 130 and fluidly
couple the inlet 125 with the outlet 130. As the fluid flows
through the flow channels 120, the steam and condensed
steam contacts an outer surface of flow channels 120
and transfers heat thereto (e.g., thermal energy transfer,
conduction, convection, etc.), thereby heating the fluid
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flowing through the flow channels 120. By way of exam-
ple, the fluid may enter the steam condenser panel 105
via the inlet 125 at a first temperature and exit the steam
condenser panel 105 via the outlet 130 at a second tem-
perature greater than the first temperature. The fluid tem-
perature at the inlet 125 may be about 55 degrees Fahr-
enheit (e.g., within 5% of 55 degrees Fahrenheit, about
50 degrees Fahrenheit, about 60 degrees Fahrenheit,
etc.). The fluid temperature atthe outlet 130 may be about
80 degrees Fahrenheit (e.g., within 5% of 80 degrees
Fahrenheit, about 75 degrees Fahrenheit, about 85 de-
grees Fahrenheit, etc.). In some embodiments, the flow
channels 120 located at the inlet 125 and outlet 130 may
include copper tubes at the inlet 125 and outlet 130.
[0017] Referring to FIG. 4, a perspective view of a
shower steam condenser panel 105 is shown according
to an exemplary embodiment. As discussed in greater
detail above, the flow channels 120 are configured to
receive cooler fluid at the inlet 125, direct a flow of the
fluid through the flow channels 120, and supply the heat-
ed fluid at the outlet 130. As shown, the outlet 130 is
located vertically above the inlet 125 and laterally offset
from the inlet 125. It may be advantageous for the water
to flow in a generally upwards direction through the flow
channels 120 because thermal gradients are preferred.
Additionally, air trapped in the flow channels 120 of the
shower steam condenser panel 105 may be pushed out
(e.g., removed or expelled from the shower steam con-
denser panel 105) more readily. The air trapped in the
flow channels may inhibit the effectiveness of the thermal
energy transfer to heat the fluid flowing through the flow
channels 120. Therefore, removing the air trapped in the
flow channels 120 increases the effectiveness of the ther-
mal energy transfer to heat the fluid flowing through the
flow channels 120.

[0018] As shown in FIGS. 2-4, the flow channels 120
are machined on the back side of the front plate 110. The
front plate 110 defines a thickness 135 of about 72" to
3%". The flow channels 120 define a width 140 of about
2" and a depth 145 of about 3/8". The back side of the
front plate 110 may include a space 150 (e.g., a shoulder)
around an outer perimeter thereof (e.g., an outer perim-
eter of the flow channels 120) which defines a width 155
of about ¥2". Additionally or alternatively, the back side
of the front plate 110 may include a space 160 (e.g.,
sidewalls of the flow channels 120) between the flow
channels 120 which defines a width 165 of about 4". The
back plate 115 of the shower steam condenser panel 105
may have a thickness 170 of about %4". The back plate
115 may be coupled to the front plate 110 using about
20 screws. In some embodiments, the steam condenser
panel 105 (e.g., the thickness 135, the width 140, the
depth 145, the width 155, the width 165, the thickness
170, etc.) is otherwise suitably dimensioned.

[0019] It should be noted that the term "example" as
used herein to describe various embodiments is intended
to indicate that such embodiments are possible exam-
ples, representations, and/or illustrations of possible em-
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bodiments.

[0020] Various numerical values herein are provided
for reference purposes only. Unless otherwise indicated,
all numbers expressing quantities of properties, param-
eters, conditions, and so forth, used in the specification
and claims are to be understood as being modified in all
instances by the term "about" or "approximately." Accord-
ingly, unless indicated to the contrary, the numerical pa-
rameters set forth in the following specification are ap-
proximations. Any numerical parameter should at least
be construed in light of the number reported significant
digits and by applying ordinary rounding techniques. The
term "about" or "approximately" when used before a nu-
merical designation, e.g., a quantity and/or an amount
including range, indicates approximations which may
vary by (+)or (-) 10%, 5%, or 1%.

[0021] As will be understood by one of skill in the art,
forany and all purposes, particularly in terms of providing
a written description, all ranges disclosed herein also en-
compass any and all possible subranges and combina-
tions of subranges thereof. Any listed range can be easily
recognized as sufficiently describing and enabling the
same range being broken downinto atleast equal halves,
thirds, quarters, fifths, tenths, etc. As a non-limiting ex-
ample, each range discussed herein can be readily bro-
ken down into a lower third, middle third and upper third,
etc. As will also be understood by one skilled in the art
all language such as "up to," "at least," "greater than,"
"less than," and the like include the number recited and
refer to ranges which can be subsequently broken down
into subranges as discussed above. Finally, as will be
understood by one skilled in the art, a range includes
each individual member.

[0022] As utilized herein, the term "substantially" and
similar terms are intended to have a broad meaning in
harmony with the common and accepted usage by those
of ordinary skill in the art to which the subject matter of
this disclosure pertains. It should be understood by those
of skill in the art who review this disclosure that these
terms are intended to allow a description of certain fea-
tures described and claimed without restricting the scope
of these features. Accordingly, these terms should be
interpreted as indicating that insubstantial or inconse-
quential modifications or alterations of the subject matter
described and claimed are considered to be within the
scope of the invention as recited in the appended claims.
[0023] The terms "coupled," "connected," and the like
as used herein mean the joining of two members directly
or indirectly to one another. Such joining may be station-
ary (e.g., permanent) or moveable (e.g., removable or
releasable). Such joining may be achieved with the two
members or the two members and any additional inter-
mediate members being integrally formed as a single uni-
tary body with one another or with the two members or
the two members and any additional intermediate mem-
bers being attached to one another.

[0024] Itis important to note that the construction and
arrangement of the various exemplary embodiments are
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illustrative only. Those skilled in the art who review this
disclosure will readily appreciate that many modifications
are possible (e.g., variations in sizes, dimensions, struc-
tures, shapes and proportions of the various elements,
values of parameters, mounting arrangements, use of
materials, colors, orientations, etc.) without materially de-
parting from the novel teachings and advantages of the
subject matter described herein. Other substitutions,
modifications, changes and omissions may also be made
in the design, assembly and arrangement of the various
exemplary embodiments without departing from the
scope of the embodiments described herein.

[0025] While this specification contains implementa-
tion details, these should not be construed as limitations
on the scope of any embodiment or of what may be
claimed, but rather as descriptions of features specific to
particular implementations of particular embodiments.
Certain features described in this specification in the con-
text of separate implementations can also be implement-
ed in combination in a single implementation. Converse-
ly, various features described in the context of a single
implementation can also be implemented in multiple im-
plementations separately or in any suitable subcombina-
tion. Moreover, although features may be described
above as acting in certain combinations and even initially
claimed as such, one or more features from a claimed
combination can in some cases be excised from the com-
bination, and the claimed combination may be directed
to a subcombination or variation of a subcombination.

Claims

1. A heat exchanger for a shower environment, com-
prising:

a panel disposed within the shower environ-
ment, and including:

an inlet;

an outlet; and

a plurality of flow channels fluidly coupling
the inlet with the outlet;

wherein the panel is configured to condense
steam to heat a fluid flowing through the plurality
of flow channels.

2. The heat exchanger of claim 1, wherein the shower
environment includes a sidewall and a floor defining
an interior volume of the shower environment, and
wherein the panel is disposed along the sidewall
within the interior volume, optionally wherein the
panel is configured for vertical placement along the
sidewall and proximate the floor of the shower envi-
ronment.

3. The heat exchanger of claim 2, wherein the shower

10

15

20

25

30

35

40

45

50

55

environment includes a fixture configured to direct
the fluid to the interior volume, and wherein the outlet
is fluidly coupled with the fixture.

4. The heat exchanger of any one of claims 1 to 3,

wherein the plurality of flow channels extends be-
tween opposing edges of the panel along a height
of the panel.

5. The heat exchanger of any one of the preceding

claims, wherein the outlet is positioned vertically
above the inlet.

6. The heat exchanger of any one of the preceding
claims, wherein each flow channel of the plurality of
flow channels defines a width of about 0.5 inches
and/or a depth of about 0.375 inches.

7. The heat exchanger of any one of the preceding
claims, wherein the inlet is configured to receive a
supply of fluid at a first temperature, and wherein the
outlet is configured to supply the fluid at a second
temperature greater than the first temperature, op-
tionally wherein the first temperature is about 55 de-
grees Fahrenheit, and wherein the second temper-
ature is about 80 degrees Fahrenheit.

8. The heat exchanger of any one of the preceding

claims, further comprising a back plate configured
to selectively couple with the panel, optionally where-
inthe back plate is configured to enclose the plurality
of flow channels.

9. Amethod of heating afluid fora showerenvironment,

the method comprising:

providing a panel disposed within the shower
environment, the panel including:

an inlet;

an outlet; and

a plurality of flow channels fluidly coupling
the inlet with the outlet;

condensing, by the panel, steam within an inte-
rior volume of the shower environment;
receiving, by the inlet, a supply of the fluid from
a fluid source;

heating, by the panel, the fluid flowing through
the plurality of flow channels; and

supplying, by the outlet, the fluid heated by the
condensed steam to a fixture of the shower en-
vironment, the fixture configured to direct the flu-
id to the interior volume.

10. The method of claim 9, wherein heating the fluid flow-
ing through the plurality of flow channels includes
the condensed steam contacting on outer surface of
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the plurality of flow channels.

The method of claim 9 or claim 10, wherein the plu-
rality of flow channels extends between opposing
edges of the panel along a height of the panel.

The method of claim 9, claim 10 or claim 11, wherein
the fluid received by the inlet is received at a first
temperature, and wherein the fluid supplied by the
outlet is supplied at a second temperature greater
than the first temperature.

A shower environment comprising:

a sidewall;

a floor;

an interior volume defined by the sidewall and
the floor;

a fixture configured to direct a fluid to the interior
volume; and

a heat exchanger including a panel disposed
along the sidewall within the interior volume, the
panel including:

an inlet configured to receive a supply of the
fluid at a first temperature;

an outlet fluidly coupled with the fixture and
configured to supply the fluid at a second
temperature; and

a plurality of flow channels fluidly coupling
the inlet with the outlet;

wherein the panel is configured to condense
steam to heat the fluid flowing through the plu-
rality of flow channels such that the second tem-
perature is greater than the first temperature.

The heat exchanger of any one of claims 1 to 8 or
claim 13, wherein the steam contacts an outer sur-
face of the plurality of flow channels, and wherein
the panel is configured to transfer thermal energy
from the steam contacting the outer surface of the
plurality of flow channels to the fluid flowing through
the plurality of flow channels, thereby heating the
fluid.

The heat exchanger of claim 13 or claim 14 when
dependent on claim 13, wherein the heat exchanger
includes a back plate configured to selectively couple
with the panel to enclose the plurality of flow chan-
nels or the method of any one of claims 9 to 12,
further comprising providing a back plate configured
to selectively couple with the panel to enclose the
plurality of flow channels.
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