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(57) Abrege/Abstract:
The invention relates to a floor drain (1) comprising a drain compartment (2) having a bottom (4), at least one side (6) and an open
upper portion (8). The bottom (4) and the at least one side (6) together define a space (10) to collect waste water. The bottom (4)
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(57) Abrege(suite)/Abstract(continued):

comprises an opening (11) for a drain trap. The floor drain (1) further comprises a heat exchanger element (14), receivable In the
space (10) of the drain compartment (2), for transferring heat present in the waste water to fresh water. The heat exchanger
element (14) is provided with a first connection (16) and a second connection (20). The first connection (16) and the second
connection (20) are arranged inside the space (10) of the drain compartment (2).A first conduit (18) Is connected to the first
connection (16) and a second conduit (22) is connected to the second connection (20).
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(57) Abstract: The mvention relates to a floor drain (1) comprising a drain
; compartment (2) having a bottom (4), at least one side (6) and an open upper

portion (8). The bottom (4) and the at least one side (6) together define a
space (10) to collect waste water. The bottom (4) comprises an opening (11)
for a drain trap. The floor dramn (1) further comprises a heat exchanger ele-
ment (14), receivable m the space (10) of the drain compartment (2), for trans -
ferring heat present in the waste water to fresh water. The heat exchanger ele-
ment (14) 1s provided with a first connection (16) and a second connection
(20). The first connection (16) and the second connection (20) are arranged
inside the space (10) of the drain compartment (2).A first conduit (18) 1s con-
nected to the first connection (16) and a second conduit (22) 1s connected to
the second connection (20).
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Floor drain

TECHNICHAL FIELD

The present invention relates to a floor drain according to the preamble of claim 1.

TECHNICAL BACKGROUND

Usually, hot water discharge from appliances where hot and cold water are to be mixed
just before use, for example showers and bath tubs, 1s led directly into floor drains
without a substantial drop of temperature 1n the water. The accumulated heat in the
water 1s thus not exploited completely before 1t 1s led out into a floor drain and thereby
a significant amount of unused energy 1s lost. In terms of efficient use of energy 1t 1s
undesirable to discharge hot waste water without recovering the energy present in the

waste water.

It 1s known to use floor drains comprising a heat exchanger for recovery of a part of
the energy present in hot waste water. The recovered energy can be used to preheat
cold water before entering a water heater or before being mixed with hot water 1n an
appliance where hot and cold water are to be mixed just before use. Usually, cold wa-
ter and hot water are mixed 1n a mixer valve to obtain a desired temperature. Most
modern mixer valves are temperature regulated such that a constant output temperature
1s achieved despite fluctuations in the cold water supply or the hot water supply.
Thereby preheating of the cold water result 1n that less hot water 1s needed to maintain
a given temperature. Thus, the amount of energy consumed to supply hot water 1s re-

duced, which results in reduced energy costs and environmental benefits.

An example of a known floor drain provided with a heat exchanger for recovering heat
present 1n used shower water 1s shown 1n document EP 2453194 A1. The heat ex-
changer comprises a tube received in a drain channel. The tube 1s provided with a feed
for cold mains water and a discharge connected to a mixer tap for a shower. An upper

cover with openings and a lower cover with openings are arranged recessed 1n the
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drain channel. Used shower water flows via the openings in the upper cover and 1n the
lower cover and along the tube and heats the cold mains water before 1t 1s carried to the
mixer tap. The drain channel 1s further provided with an outlet pipe connected to a

SCWCT.

The floor drain disclosed in document EP 2453194 A1 has several drawbacks. One
drawback 1s that 1t 1s impossible to inspect the connection between the heat exchanger
tube’s feed for cold mains water and the conduit for cold mains water and the connec-
tion between the tube’s discharge and the mixer tap when the floor drain 1s installed 1n
a floor of a building. Yet another drawback 1s that if these connections get damaged 1t
results in water leakage 1n the floor 1n which the floor drain 1s installed. A further
drawback 1s that 1t 1s difficult and time consuming to install the floor drain 1n a floor
because 1t 1s needed to make room for the connections 1n the floor, for example by re-

moval of a section of the tloor.

The floor drain disclosed in document EP 2453194 A1 is cleaned by taking the upper
cover and the lower cover out of the drain channel and washing and/or brushing the
heat exchanger then left clear. It 1s thus difficult to clean the whole heat exchanger and
1t 1S not possible to clean all parts comprised in the floor drain, for example not the
outlet pipe under the heat exchanger. Due to the fact that fouling agents, for example
lime, from the waste water are easily gathered on the heat exchanger and that 1t 1s dif-
ficult to clean the whole heat exchanger, the thermal efficiency of the heat exchanger 1s
easily deteriorated. Because hair and other impurities from the waste water tend to
accumulate 1n the floor drain and because 1t 1s not possible to clean all parts comprised

1n the floor drain the risk of clogging of the ftloor drain 1s high.

As a consequence, 1n light of the above drawbacks, there 1s a need of an improved
floor drain which provides the possibility to inspect the above mentioned connections
when the floor drain 1s installed 1n a floor of a building, which 1s easier and less time
consuming to install in the floor, which reduces the risk of water leakage 1n the floor
wherein the floor drain 1s 1nstalled, which reduces the risk of reduced thermal efficien-

cy of the heat exchanger element and which reduces the risk of clogging.
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SUMMARY OF THE INVENTION

The subject of the present invention 1s to eliminate the drawbacks according to prior

art.

This subject has been fulfilled with the floor drain according to the claims.

More specifically, the floor drain comprises a drain compartment having a bottom, at
least one side and an open upper portion. The bottom and the at least one side together
define a space to collect waste water. The bottom comprises an opening for a drain
trap. The floor drain further comprises a heat exchanger element, receivable in the
space of the drain compartment, for transferring heat present in the waste water to
fresh water. The heat exchanger element 1s provided with a first connection and a sec-
ond connection. The first connection and the second connection are arranged inside the
space of the drain compartment. A first conduit 1s connected to the first connection and

a second conduit 1s connected to the second connection.

Thereby 1t 1s easier and less time consuming to 1nstall the floor drain because it 1s not
needed to make room for the first connection and the second connection 1n a floor of a
building, for example by removal of a section of a floor. It 1s also possible to inspect
the first connection and the second connection 1nside the space of the drain compart-
ment. The risk of water leakage 1n the floor wherein the floor drain 1s installed 1s also
reduced because if the first connection and/or the second connection get damage the
water will leak inside the floor drain instead of in the floor of the building. Thus, the
conduits connected to the first connection and the second connection should not have
any connections hidden in the floor or 1n the walls of a building 1n order to eliminate

the risk of water leakage 1n the floor and wall material.

In a further aspect of the invention the first conduit 1s arranged to comprise fresh water
having a first temperature and the second conduit 1s arranged to comprise fresh water

having a second temperature.
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In another aspect of the invention the heat exchanger element 1s pivotably arranged
between a first and a second position. Thereby 1t 1s possible to bring the heat exchang-
er element 1n a position wherein the whole heat exchanger element 1s not received
within the drain compartment. This results in that 1t 1s easy to clean the whole heat
exchanger element and also 1n that it 1s possible to access and clean the parts arranged
under the heat exchanger. Due to that 1t 1s easy to clean the whole heat exchanger ele-
ment the heat exchanger element can be thoroughly cleaned. Thereby the risk of re-
duced thermal efficiency of the heat exchanger element 1s reduced. Due to the fact that
it 1S possible to clean the parts arranged under the heat exchanger the risk of clogging

of the tloor drain 1s reduced.

In another aspect of the invention the drain compartment comprises at least one

straight side.

In a further aspect of the invention the heat exchanger element 1s pivotable about an
axis, which axis 1s substantially parallel with the at least one straight side of the drain

compartment.

In a further aspect of the invention the first conduit for fresh water having a first tem-
perature and the second conduit for fresh water having a second temperature comprise
a flexible material. Thereby 1t 1s easy to pivot the heat exchanger element between the

first position and the second position.

In yet another aspect of the invention the floor drain further comprises a partition wall
removably arranged within the space of the drain compartment and comprising at least
one waste water outlet and a drain control unit having walls encircling the at least one
waste water outlet. The walls are protruding upward from the partition wall and also
protruding above the heat exchanger element when the heat exchanger element 1s ar-
ranged 1n the first position. In such way the emptying of waste water through the waste
water outlet encircled by the drain control unit 1s delayed and in turn the heat exchang-

er element 1s submerged 1n the waste water for a longer time. Thus, increased ex-
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change of energy between the waste water and the water inside the heat exchanger

element 1s obtained.

In another aspect of the invention the floor drain further comprises a cover removably
arranged upon the open upper portion of the drain compartment and provided with at
least one first opening via which waste water 1s arranged to enter the space of the drain
compartment. The cover makes 1t possible to give the floor drain a more aesthetic ap-

pearance.

In a further aspect of the invention the first opening for waste water 1n the cover 1s ori-
entated 1n relation to the at least one waste water outlet 1n the partition wall such that
flow of waste water 1n the space of the drain compartment 1s directed 1n a direction
essentially opposite to the direction of the fresh water 1n the heat exchanger element.
Thus, the heat exchanger 1s operated 1n counter flow and thereby the efficiency of the

heat exchanger element 1s increased.

In yet another aspect of the invention the floor drain further comprises a waste water
ouiding element removably arranged within the space of the drain compartment and
arranged to slope downwards towards the heat exchanger element, with an angle o 1n
relation to the open upper portion of the drain compartment. The waste water guiding
element 1s provided with at least one second opening via which waste water 1s ar-
ranged to enter the space of the drain compartment. The at least one second opening i1s
arranged 1n a lowermost part of the waste water guiding element. The waste water
ouiding element makes 1t possible to direct the flow of waste water inside the drain

compartment.

In another aspect of the invention the at least one second opening for waste water in
the waste water guiding element 1s orientated in relation to the at least one waste water
outlet 1in the partition wall such that flow of waste water in the space of the drain com-
partment 1s directed 1n a direction essentially opposite to the direction of the fresh wa-

ter in the heat exchanger element. Thus, the heat exchanger 1s operated 1n counter flow
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and thereby, as mentioned above, the efficiency of the heat exchanger element 1s 1n-

creased.

In a further aspect of the invention the angle a 1s preferably between about 0,01° and
about 15°. Thereby the waste water flows along the waste water guiding element at a

suitable rate.

In yet another aspect of the invention a plurality of second openings are arranged 1n a
row. The row of second openings prevents hair and other impurities from entering the
drain compartment. Thereby the risk that hair and other impurities accumulate 1n the

floor drain 1s reduced and 1n turn the risk of clogging of the floor drain 1s reduced.

In another aspect of the invention the floor drain further comprises a drain trap ar-
ranged 1n connection to the at least one waste water outlet. Thereby the risk of obnox-

1ous smells from the tloor drain i1s reduced.

In a further aspect of the invention the fresh water having a first temperature 1s tap

water. Tap water 1s advantageously used for bathing or washing.

In yet another aspect of the invention the second conduit for fresh water having a sec-
ond temperature 1s connected to a water valve or a mixer valve and/or a water heater.
Thus, the recovered heat 1s reused. Thereby the amount of energy consumed to supply

hot water 1s reduced resulting 1n reduced energy costs and environmental benefits.

Further embodiments and advantages of the present invention are evident from the

following detailed description.

BRIEF DESCRIPTION OF THE DRAWINGS

In the following the invention 1s described with reference to embodiments of the pre-

sent invention and the accompanying drawings, 1n which:
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Fig. 1-4 show schematic views illustrating the effect obtained by using the floor

drain according to the present invention,

Fig. 5 shows a perspective view of the floor drain, wherein the floor drain 1s

exploded, according to the present invention,

Fig. 6 shows a perspective view of the floor drain, wherein the floor drain 1s

assembled, according to the present invention,

Fig. 7 shows a perspective view of the floor drain, wherein the heat exchanger

element 1s 1n the first position, according to the present invention, and

Fig. 8 shows a perspective view of the floor drain, wherein the heat exchanger

element 1s 1n the second position, according to the present invention.

DETAILED DESCRIPTION OF THE INVENTION

Fig. 1-4 show schematic views 1llustrating the effect obtained by using the floor drain
1 according to the present invention. In fig. 1-4, the dashed lines are water and the
straight arrows show the direction of the water flow. A shower 1s shown 1n fig. 1-4. It
1s also possible to use the floor drain 1 together with a bath tub, a washing machine, a
dish washer or any other appliance where hot and cold water are to be mixed just be-

fore use. The effect will first be described with reference to fig. 1.

A shower head 46 1s arranged above the floor drain 1 which 1s arranged 1n a floor 48.
The definition of a “floor drain” 1s a drain that 1s installed 1n a floor so that the top of
the floor drain 1s substantially in the same level as the tfloor surface. The floor drain 1
comprises a heat exchanger element 14 arranged 1inside a drain compartment 2. The
heat exchanger element 14 1s connected with a first connection 16 to a first conduit 18
for fresh water having a first temperature t1 and with a second connection 20 to a sec-

ond conduit 22 for fresh water having a second temperature t2. Thus, the first connec-
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tion 16 and the second connection 20 are arranged 1nside the drain compartment 2 1n

order to prevent water leakage outside the drain compartment 2.

The second conduit 22 for fresh water having a second temperature t2 1s further con-
nected to the inlet of a mixer valve 42. The mixer valve 42 1s further connected to a
third conduit 50 for fresh water having a third temperature t3. The third conduit 50 for
fresh water having a third temperature t3 1s further connected to a water heater 44
which 1n turn 1s connected to the first conduit 18 for fresh water having a first tempera-
ture t1. The shower head 46 and the mixer valve 42 are connected to each other by a

fourth conduit 51 for fresh water having a fourth temperature t4.

During showering, fresh water having a first temperature t1 1s supplied by the first
conduit 18 to the heat exchanger element 14 1n the floor drain 1 and to the water heater
44 . Further, fresh water having a second temperature t2 1s supplied by the second con-
duit 22 and fresh water having a third temperature t3 1s supplied by the third conduit
50 to the mixer valve 42. In the mixer valve 42, the fresh water having a second tem-
perature t2 and the fresh water having a third temperature t3 1s mixed to supply fresh

water having a fourth temperature t4 to the fourth conduit 51 and the shower head 46.

At the beginning of showering, the first temperature t1 and the second temperature t2
1s essentially the same. The first temperature t1 and the second temperature t2 can for
example be 7 °C. The fresh water having a third temperature t3 has been heated by the
water heater 44, thus the third temperature t3 1s higher than the first temperature t1 and
the second temperature t2. The third temperature t3 can for example be 60 °C. The
water supplied by the shower head 46 leaves the floor 48 through the floor drain 1. If
the fourth temperature t4 1s higher than the first temperature t1, the floor drain’s 1 heat
exchanger element 14 recuperates a part of the heat energy present in the waste water.
(Any changes of the temperature of the water that 1s supplied by the shower head 46 1s
disregarded.) The fourth temperature t4 can for example be 37 °C.

The recuperated energy heats the water inside the heat exchanger element 14. This

results 1n that the second temperature t2 1s increased (thus the second temperature t2
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becomes higher than the first temperature t1) and in that the temperature of the waste
water leaving the floor drain 1 1s decreased. In this stage, the second temperature t2
can for example be 25 °C and the temperature of the waste water leaving the floor

drain 1 can for example also be 25 °C.

In the mixer valve 42, the fresh water having a third temperature t3 now 1s mixed with
the fresh water having a second temperature t2, which second temperature t2 (as men-
tioned above) has been raised. Therefore less fresh water having a third temperature t3
needs to be used for obtaining fresh water having a constant fourth temperature t4.

Thereby energy for heating up water 1s saved.

Preferably, the mixer valve 42 1s a thermostatic mixer valve. A thermostatic mixer
valve controls the relative proportions of hot and cold water, supplied to an outlet of
the thermostatic mixer valve, 1n accordance with user selection of the outlet water
temperature and a thermal control system to compensate for changes in the tempera-
ture and/or pressure and/or tflow rate of the water supplied to an inlet of the thermostat-

1c mixer valve to maintain the desired constant outlet water temperature.

The mixer valve 42 can also be a mechanical mixer valve. A mechanical mixer valve
cannot automatically compensate for changes in the temperature and/or pressure and/or
flow rate of the water supplied to an inlet of the mechanical mixer valve. If the mixer
valve 42 1s a mechanical mixer valve, the user of the shower has to adjust the mixer
valve 42 to compensate for changes 1n the temperature and/or pressure and/or flow rate
of the water supplied to the inlet of the mechanical mixer valve to maintain a desired

constant outlet water temperature.

It 1s also possible to not use a mixer valve 42 at all. This 1s shown 1n fig. 2. Fig. 2 1s
exactly the same as fig.1 except from that fig. 1 shows a mixer valve 42, a fourth con-
duit 51 and a shower head 46 and fig. 2 shows two separate water valves 40, 52 and a
mixing element 54. One water valve 52 1s connected to the third conduit 50 for fresh
water having a third temperature t3 and the other water valve 40 1s connected to the

second conduit 22 for fresh water having a second temperature t2. It 1s possible, but
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not necessary, to use a mixing element 54, for example a funnel, to mix the water sup-
plied by the second conduit 22 for fresh water having a second temperature t2 and the
third conduit 50 for fresh water having a third temperature t3. In fig. 2 the water valves
40, 52 are connected after the water heater 44 and the heat exchanger element 14. It 1s
also possible, 1n for example pressure less systems, to connect the water valves 40, 52

before the water heater 44 and the heat exchanger element 14 (this 1s not shown).

In fig. 1 the recuperated energy is used to preheat water supplied to the mixer valve 42
and 1n fig. 2 the recuperated energy 1s used to preheat water supplied to the inlet of the
water valve 40. It 1s also possible to preheat water supplied to the water heater 44. This
1s shown 1n fig. 3. Fig. 1 and fig. 3 1s exactly the same except from that the water heat-
er 44 1s connected to the first conduit 18 for fresh water having a first temperature t1 in
fig. 1 and that the water heater 44 1s connected to the second conduit 22 for fresh water
having a second temperature t2 1n fig. 3. Further, it 1s also possible to preheat water
supplied to both the mixer valve 42 and the water heater 44. This 1s shown 1n fig. 4.
Fig 4 1s exactly the same as fig. 3 except from that both the mixer valve 42 and the
water heater 44 1s connected to the second conduit 22 for fresh water having a second
temperature t2 in fig. 4 and that the mixer valve 42 1s not connected to the second con-
duit 22 for fresh water having a second temperature t2 in fig. 3. It 1s also possible to
preheat water supplied to both the water valve 40 and the water heater 44 (this 1s not
shown). The preheated water 1s often used for showering or washing, therefore the
fresh water having a first temperature t1 advantageously 1s tap water. The tap water

can be potable water or process water.

Fig. 1-4 show, as mentioned above, that the first conduit 18 1s connected to the heat
exchanger element 14 with the first connection 16 and that the second conduit 22 1s
connected to the heat exchanger element 14 with the second connection 20. The first
connection 16 and the second connection 20 are, as mentioned above, arranged 1nside
the drain compartment 2. Thus, there are no connections connecting the heat exchanger
element 14 to the first conduit 18 and to the second conduit 22 outside the drain com-

partment 2.



10

15

20

25

30

CA 02950268 2016-11-24

WO 2015/183155 PCT/SE2015/050528

11

No hidden connections, such as coupling elements, are present between the first con-
nection 16 and the water heater 44 in Fig. 1 and Fig. 2 and between the first connection
16 and the mixer valve 42 in Fig. 3 and Fig. 4. Thus, the first conduit 18 1s continuous
between the first connection 16 and the water heater 44 1n Fig. 1 and Fig. 2 and be-

tween the first connection 16 and the mixer valve 42 1n Fig. 3 and Fig. 4.

There are also no hidden connections present between the second connection 20 and
the inlet of the mixer valve 42 1n Fig. 1 and Fig. 4, between the second connection 20
and the water valve 40 1n Fig. 2 and between the second connection 20 and the water
heater 44 1n Fig. 3 and F1g. 4. Thus, the second conduit 22 1s continuous between the
second connection 20 and the inlet of a mixer valve 42 1in Fig. 1 and Fig. 4, between
the second connection 20 and the water valve 40 1n Fig. 2 and between the second

connection 20 and the water heater 44 1n Fig. 3 and Fig. 4

Since no such hidden connections are needed the risk of water leakage between the
conduit 18, 22 and the coupling element 16, 20 1s eliminated. Thus, damages due to

water leakage 1n floor and wall elements can therefore be avoided.

The floor drain 1 will further be described with reference to fig. 5-8. Fig. 5 shows a
perspective view of the floor drain 1, wherein the floor drain 1 1s exploded and fig. 6

shows a perspective view of the floor drain 1, wherein the floor drain 1 1s assembled.

The floor drain 1 comprises the drain compartment 2 having a bottom 4, four sides 6
and an open upper portion 8. The sides 6 and the bottom 4 together define a space 10
to collect waste water. The floor drain 1 further comprises a heat exchanger element
14, recervable 1n the space 10 of the drain compartment 2, for transferring heat present
1n the waste water to the fresh water inside the heat exchanger element 14. The bottom
4 of the drain compartment 2 comprises an opening 11. The opening 11 assures that
the waste water 1n the drain compartment 2 1s emptied when the floor drain 1 1s not

used.
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The heat exchanger element 14 1s connected with a first connection 16 to the first con-
duit 18 for fresh water having a first temperature t1 and with the second connection 20
to a second conduit 22 for fresh water having a second temperature t2. One side 6 of
the drain compartment 2 comprises two openings 56, 56" (shown 1n Fig. 5). The first
conduit 18 1s arranged through the opening 56 and the second conduit 22 1s arranged
through the opening 56°. It 1s also possible to arrange the first conduit 18 through the
opening 56 and to arrange the second conduit 22 through the opening 56. The first
conduit 18 and the second conduit 22 are thereby arranged both 1nside the drain com-
partment 2 and outside the drain compartment 2 (1.e. inside the floor 48). The dashed

lines 1n Fi1g. 6-8 show the extension of the first conduit 18 and the second conduit 22.

Preferably, a sealing (not shown) 1s arranged between the first conduit 18 and the
opening 56 and a further sealing (not shown) 1s arranged between the second conduit
22 and the opening 56" so that no water can exit from the drain compartment 2,
through the openings 56, 56" and into the floor 48. It 1s also possible to connect the
heat exchanger element 14 with the first connection 16 to a pipe-in-pipe (not shown)
and with the second connection 20 to a further pipe-in-pipe (not shown). A pipe-in-
pipe (also called P1P) 1s a pipe inserted 1nside a protective conduit pipe. If pipe-in-
pipes are used, the outer protective conduit pipes function as sealings against the open-

1ngs 56, 56°.

The fresh water entering the heat exchanger element 14 has the first temperature t1 and
the fresh water exiting the heat exchanger element 14 has the second temperature t2.
During showering (and 1if, as mentioned above, the fourth temperature t4 1s higher than
the first temperature t1) the fresh water inside the heat exchanger element 14 will ab-
sorb energy, from the waste water inside the drain compartment 2, when passing
through the heat exchanger element 14 and as a result the second temperature t2 1s

raised. Thus, the second temperature t2 becomes higher than the first temperature t1.

The first connection 16 and the second connection 20 are arranged inside the space 10
of the drain compartment 2. The first connection 16 and the second connection 20 can

comprise couplings or be welded connections. The couplings can for example be swiv-
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el couplings. A swivel coupling 1s a coupling between two parts enabling one to re-
volve without turning the other. If the first connection 16 and the second connection 20
are arranged as swivelling couplings, the heat exchanger element 14 1s allowed to be
pivoted between a first position pl and a second position p2. Thereby the first connec-
tion 16 and the second connection 20 can be flexible connections. According to this
embodiment, the conduits 18, 22 may be made of a stiff material, such as copper or
steel. The heat exchanger element 14 1s preferably made of a material with a high
thermal conductivity and a high corrosion resistance, for example copper, to achieve
high heat exchange efficiency between the waste water 1n the drain compartment 2 and

the fresh water inside the heat exchanger element 14.

The drain compartment 2 further comprises a partition wall 25 removably arranged
within the space 10 of the drain compartment 2 and under the heat exchanger element
14. The partition wall 25 comprises at least one waste water outlet 12, 13 and a drain
control unit 26 having walls 28 encircling a waste water outlet 12. The walls 28 are
protruding upward from the partition wall 25 and the walls 28 are also protruding
above the heat exchanger element 14 when the heat exchanger element 14 1s arranged
1n a first position pl. The first position pl 1s described further below. Thereby the
whole heat exchanger element 14 1s completely submerged 1in the waste water filled in
the drain compartment 2 and the energy present in the waste water 1s efficiently trans-
ferred to the fresh water inside the heat exchanger element 14. The waste water outlets
12, 13 and the opening 11 allow completely emptying of the drain compartment 2.
Thereby the risk of reduced thermal efficiency of the heat exchanger element 14 1s
reduced. The ability to empty the drain compartment 2 also reduces the risk of mold
formation 1n the waste water in the space 10 of the drain compartment 2 and thereby

also the risk of obnoxious smells from the tloor drain 1 1s reduced.

The floor drain 1 further comprises a waste water guiding element 34 removably ar-
ranged within the space 10 of the drain compartment 2 and above the heat exchanger
element 14. The waste water guiding element 34 1s arranged to slope downwards to-
wards the heat exchanger element 14 with an angle o 1n relation to the open upper por-

tion 8 of the drain compartment 2. The angle a 1s preferably between about 0,01° and
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about 15°. The waste water guiding element 34 1s provided with second openings 36
via which waste water 1s arranged to enter the space 10 of the drain compartment 2.

The second openings 36 are arranged 1n a row 1n a lowermost part of the waste water
ouiding element 34. It 1s preferable that the size of the second openings 36 1s not too

large to prevent foreign substances from flowing into the drain compartment 2.

The second openings 36 for waste water 1n the waste water guiding element 34 1s ori-
entated 1n relation to the waste water outlets 12, 13 1n the partition wall 25 such that
flow of waste water 1n the space 10 of the drain compartment 2 1s directed 1n a direc-
tion essentially opposite to the direction of the fresh water in the heat exchanger ele-
ment 14. Thus, the heat exchanger element 14 1s operated 1n counter flow. The best
efficiency of a liquid-liquid heat exchanger 1s obtained 1f the two liquids, between

which energy 1s transferred, flow 1n opposite directions.

The partition wall 25 and/or the water guiding element 34 may be corrugated 1n order
to guide waste water 1n suitable directions in between different parts of the heat ex-

changer element 14.

The floor drain 1 further comprises a cover 30 removably arranged upon the open up-
per portion 8 of the drain compartment 2 and provided with first openings 32 via
which waste water 1s arranged to enter the space 10 of the drain compartment 2. If the
floor drain 1 does not comprise a waste water guiding element 34, the first openings 32
for waste water 1n the cover 30 are preferably orientated 1n relation to the waste water
outlets 12, 13 1n the partition wall 25 such that flow of waste water 1n the space 10 of
the drain compartment 2 1s directed 1n a direction essentially opposite to the direction
of the fresh water in the heat exchanger element 14. In such way the heat exchanger
element 14 1s operated 1in counter flow. If the floor drain 1 comprises a waste water
guiding element 34, the first openings 32 for waste water 1n the cover 30 are preferably
arranged over the whole waste water guiding element 34. In such way waste water 1s
easily drained from the floor in which the floor drain 1 1s arranged. The floor drain 1

can comprise a drain trap (not shown) in connection to the waste water outlets 12, 13.
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The drain trap can be arranged 1n the opening 11. If the floor drain 1 does not comprise

a drain trap 1t 1s called a scupper.

The heat exchanger element 14 1s pivotably arranged between a first position pl and a
second position p2. The first position p1l 1s a position wherein the whole heat exchang-
er element 14 1s received within the drain compartment 2, which 1s shown 1n fig. 7.
The second position p2 1s a position wherein the whole heat exchanger element 14 1s
not received within the drain compartment 2, which 1s shown 1n fig. 8. The heat ex-
changer element 14 can be pivotably arranged by using for example a first conduit 18
for fresh water having a first temperature t1 comprising a flexible material and a sec-
ond conduit 22 for fresh water having a second temperature t2 comprising a flexible
material. The flexible material will flex when the heat exchanger element 14 1s pivot-
ed between the positions pl and p2. The heat exchanger element 14 1s pivotable about
an axis A, which axis A 1s substantially parallel with one straight side 6 of the drain
compartment 2. It 1s possible for the floor drain 1 to have several straight sides 6 and it
1S also possible for the floor drain 1 to not have any straight sides 6, for example 1f the

floor drain 1 has a round shape.

During use of the floor drain 1, for example during showering, the heat exchanger el-
ement 14 1s arranged 1n the first position pl. During cleaning of the floor drain 1, the
cover 30, the partition wall 25 and the waste water guiding element 34 are removed
from the floor drain 1 and the heat exchanger element 14 1s pivoted from the first posi-
tion pl to the second position p2. Then 1t 1s possible to easily clean the cover 30, the
partition wall 25, the waste water guiding element 34 and the heat exchanger element
14. Thereby 1t 1s also possible to access a drain trap (not shown) 1f provided in the

opening 11.

The present invention 1s of course not 1n any way restricted to the preferred embodi-
ments described above, but many possibilities to modifications, or combinations of the
described embodiments, thereof should be apparent to a person with ordinary skill 1n
the art without departing from the basic 1dea of the invention as defined in the append-

ed claims.
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Claims

1. A floor drain (1), comprising a drain compartment (2) having a bottom (4), at least
one side (6) and an open upper portion (8), wherein the bottom (4) and the at least one
side (6) together define a space (10) to collect waste water and wherein the bottom (4)
comprises an opening (11) for a drain trap, further comprising a heat exchanger ele-
ment (14), receivable in the space (10) of the drain compartment (2), for transferring
heat present 1n the waste water to fresh water, which heat exchanger element (14) 1s
provided with a first connection (16) and a second connection (20),

characterized in that the first connection (16) and the second connection (20) are ar-
ranged 1nside the space (10) of the drain compartment (2), and in that a first conduit
(18) 1s connected to the first connection (16) and 1n that a second conduit (22) 1s con-

nected to the second connection (20).

2. The floor drain according to claim 1, characterized in that the first conduit (18) 1s
arranged to comprise fresh water having a first temperature (t1) and 1n that the second

conduit (22) 1s arranged to comprise fresh water having a second temperature (t2).

3. The floor drain according to claim 2, characterized in that the heat exchanger ele-

ment (14) 1s pivotably arranged between a first position (pl) and a second position

(p2).

4. The floor drain according to any of the above claims, characterized in that the drain

compartment (2) comprises at least one straight side (6).

5. The floor drain according to claim 3 and 4, characterized in that the heat exchanger
element (14) 1s pivotable about an axis (A), which axis (A) 1s substantially parallel

with the at least one straight side (6) of the drain compartment (2).

6. The floor drain according to claim 3 or 5, characterized in that the first conduit
(18) for fresh water having a first temperature (t1) and the second conduit (22) for

fresh water having a second temperature (t2) comprise a flexible matenal.
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7. The tloor drain according to any of claims 3-6, characterized in that the floor drain
(1) further comprises a partition wall (25) removably arranged within the space (10) of
the drain compartment (2) and comprising at least one waste water outlet (12, 13) and
a drain control unit (26) having walls (28) encircling the at least one waste water outlet
(12), wherein the walls (28) are protruding upward from the partition wall (25) and
wherein the walls (28) are protruding above the heat exchanger element (14) when the

heat exchanger element (14) 1s arranged 1n the first position (p1).

8. The tloor drain according to any of the above claims, characterized in that the floor
drain (1) further comprises a cover (30) removably arranged upon the open upper por-
tion (8) of the drain compartment (2) and provided with at least one first opening (32)

via which waste water 1s arranged to enter the space (10) of the drain compartment (2).

9. The floor drain according to claims 7 and 8, characterized in that the first opening
(32) for waste water 1n the cover (30) 1s orientated 1n relation to the at least one waste
water outlet (12, 13) 1n the partition wall (25) such that flow of waste water in the
space (10) of the drain compartment (2) 1s directed 1n a direction essentially opposite

to the direction of the fresh water in the heat exchanger element (14).

10. The floor drain according to any of the above claims, characterized in that the
floor drain (1) further comprises a waste water guiding element (34) removably ar-
ranged within the space (10) of the drain compartment (2) and arranged to slope
downwards towards the heat exchanger element (14), with an angle (o) 1n relation to
the open upper portion (8) of the drain compartment (2), and provided with at least one
second opening (36) via which waste water 1s arranged to enter the space (10) of the
drain compartment (2), wherein the at least one second opening (36) 1s arranged 1n a

lowermost part of the waste water guiding element (34).

11. The floor drain according to claim 7 and 10, characterized in that the at least one
second opening (36) for waste water 1n the waste water guiding element (34) 1s orien-
tated 1n relation to the at least one waste water outlet (12, 13) 1n the partition wall (25)

such that flow of waste water in the space (10) of the drain compartment (2) 1s directed
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in a direction essentially opposite to the direction of the fresh water 1n the heat ex-

changer element (14).

12. The floor drain according to claim 10 or 11, characterized in that the angle (o) 1s

preferably between about 0,01° and about 15°.

13. The floor drain according to any of claims 10-12, characterized in that a plurality

of second openings (36) are arranged 1n a row.

14. The floor drain according to any of the above claims, characterized in that the
floor drain (1) further comprises a drain trap arranged 1n connection to the at least one

waste water outlet (12, 13).

15. The floor drain according to any of the above claims, characterized in that the

fresh water 1inside the heat exchanger element (14) 1s tap water.

16. The floor drain according to any of the above claims, characterized in that the
second conduit (22) for fresh water having a second temperature (t2) 1s connected to a

water valve (40) or a mixer valve (42) and/or a water heater (44).
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