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(54) UNIT AND HEAT PUMP SYSTEM

(57) The invention refers to a unit comprising hydrau-
lic elements connected to a hydraulic circuit, a first vessel
configured to collect condensate condensed inside the
unit at at least onehydraulic element, andat least partially
located lower than the at least one hydraulic element,
when the unit is installed on site, a second vessel con-
figured to collect condensate condensed inside the unit,
and a housing housing the first and second vessels,

wherein the second vessel is at least partially located
lower than the first vessel, when the unit is installed on
site, and the first and second vessels are directly or
indirectly in fluid communication at least when a prede-
termined level of condensate received by the first vessel
has been reached, and the unit is configured such that
condensate drains from the first to the second vessel.
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Description

Technical field

[0001] The present invention relates to a unit for a heat
pump system and a heat pump system comprising the
unit.

Background

[0002] Air circulating around or along a heat pump
inside a heat pump unit (ambient air) may be humid
and generally differs from the temperature of the fluid
circulating in the pipes/circuits in the heat pump unit. For
example, the fluid is refrigerant in the case of refrigerant
circuits and heat pump components such as a battery
exchanger, and the fluid is water in the case of hydraulic
circuits. If the ambient air circulating around the pipes is
warmer than the fluid circulating in the pipe, the water in
the ambient air condensesat the outer surface of the pipe
(which has basically/roughly the same temperature as
the fluid inside the pipe). This situation occurs, for ex-
ample, at hydraulic pipes or other hydraulic entities when
the heat pump unit is in cooling mode or in the refrigerant
circuit near the evaporator. It may be desired to avoid an
undefined distribution of water or water stagnation which
may lead to corrosion, overweight, water leakage to the
installation site, sanitary/hygienic issues or electric short-
circuits.
[0003] In these cases, a condensate tray (vessel) is
often positioned underneath the pipes or other entities
that are likely to exhibit condensate, and a drain hole is
provided at the bottom of the condensate tray.
[0004] It is desired to further improve units of a heat
pump system with respect to collection of condensate.

Summary of the invention

[0005] The present invention is directed to the unit of
claim 1, comprising (hydraulic) elements (fluidly) con-
nected to a hydraulic circuit, a first vessel for collecting
condensate condensed inside the unit and at least par-
tially located below/under at least one hydraulic element,
a second vessel collecting condensate condensed inside
the unit, and a housing housing the first and second
vessels, wherein the second vessel is at least partially
located lower than the first vessel, when the unit is
installed on site, and the first and second vessels are
directly or indirectly in fluid communication at least when
a predetermined level of condensate received by the first
vessel has been reached, and the unit is configured such
that condensatedrains from thefirst to thesecondvessel.
[0006] Condensate refers to water which has resulted
from (relatively humid and/or warmer) air condensing on
(colder) entities of the unit, in particular on the outer side
of the hydraulic elements. It is not excluded that water
which hasnot condensed onentities of the unit, butwhich
has another "origin" is collected by the vessels. For

example, it is conceivable that water resulting from a
leaking in anentity of the unit or fromacleaning operation
is collected by the first and second vessels.
[0007] Generally, hydraulic entities may be pumps,
pipes, pipe fittings, sensors, flow meters etc., which
are installed in the hydraulic circuit of the unit. The
hydraulic circuit may be seen as a non-refrigerant circuit
transporting a water-based fluid, preferably primary
water,which is thermally connected (indirectly or directly)
to the refrigerant circuit. The hydraulic circuit is thermally
connected, for further transport of heat/cooling energy, to
heat exchangers, such as heat emitters (radiators, un-
derfloor heating) and/or domestic hot water exchangers.
[0008] The vessel in terms of claim 1 represents a
condensate vessel, i.e. a vessel for collection of conden-
sate, and may be referred to as compartment, tray, dry
pan, receptacle, basin and/or container.
[0009] The vessel may be basically open or partially
closed. The vessels are configured to collect condensate
by capturing water droplets falling down from entities
located above the vessels or water rinsing along entities
which are located higher than the vessel, possibly ad-
jacent the vessel, so that water/condensate is guided to
the vessel, by gravity. In other words, a vessel may
protect parts from exposure to condensate (e.g. parts
below a vessel or parts outside the unit), a vessel ex-
tending in the horizontal direction, when the unit is in-
stalled on site, and allowing for deliberate guidance and
handling of condensate.
[0010] The first and second vessels may be in fluid
communication to the effect that condensate is immedi-
ately discharged from the first to the second vessel, i.e.
without a predeterminedamount of condensate having to
accumulate in the first vessel. In this case, the collection
of condensate corresponds to the capturing of the con-
densate and "forwarding" of the condensate to the sec-
ond vessel. Alternatively, the first and second vessels
may be in fluid communication to the effect that only once
a predetermined volume has been accommodated/-
reached in the first vessel, an overflow of condensate
occurs from the first to the second vessel.
[0011] The idea underlying the present invention is to
allow for drainage of condensate from a first vessel to a
secondvessel inside theunit. Thismayavoid theneed for
a drainage of the first vessel to the outside of the unit. For
example, the first vessel may be free of a direct drainage
to the outside of the unit. Rather, a common outlet for
drainage of the condensate collected by first and second
vessels may be provided at the second vessel. In other
words, the first and second vesselsmay cooperate to the
effect that condensate flows from the first to the second
vessel and in particular in that they share an outlet at the
second vessel. As such, the first vessel may have an
indirect drainage to the outside only. As the first vessel
drains condensate to second vessel, the first vessel does
not need tohaveadrainage to theoutside of the unit. This
may simplify installation of a unit.
[0012] The second vessel may only be configured to
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collect condensate from the first vessel. However, it is
preferable that the second vessel is configured to collect
condensate from the first vessel as well as "fresh" con-
densate, i.e. condensed inside the unit at at least one
hydraulic element, wherein the second vessel is at least
partially located lower than the at least one hydraulic
element, when the unit is installed on site.
[0013] Optionally, the second vessel has an outlet for
drainage of condensate to the outside of the unit, option-
ally for connection to a drain pipe. In this optional case,
only the second vessel may have a drainage or outlet,
e.g. a drain pipe.
[0014] A unit according to the present invention may
allow for a more compact design, as less space may be
needed. In particular, as the first and second vessels are
in fluid communication, only one single drainage, namely
a (single) common drainage at the second vessel, to the
outside may be needed. This may reduce installation
efforts and costs. Also, this may reduce the number of
connections to be made, which in turn may reduce the
number of fittings, parts and work required for these
connections.
[0015] Omitting further (outside) drainage pipes (but
using only a common drainage at the second vessel) is
preferable, as the number of high-quality pipeswhich are
needed for external connection may be reduced. When
tubesareon theoutsideof theunit, theyneed tobestrong
and watertight. To the contrary, tubes connecting the
vessels inside a unit may already be protected by the
unit casing, so tubes with no special reinforcement may
be used.
[0016] In some installations, pumpsmaybeneeded for
drainage. For example, it may be necessary to provide
solutions for collecting condensateanddraining it into the
waste water pipes at the installation site which may be
above the unit. This requires the installation of a pump for
lifting of the condensate. In this case, having a single
drain pipe which only entails a single pump to evacuate
the condensate from various vessels inside the unit, may
be particularly preferable.
[0017] The present invention may allow for more free-
dom and versatility in positioning of entities inside the
unit, as a modular design is conceivable or the use of at
least two fluidly connected vessels is less limiting as to
the architecture of the unit.
[0018] Optionally, at a lower region of the first and/or
second vessels, the respective vessel may have an
opening which is lower than at least a part of the remain-
ing respective vessel. For example, having an opening at
the lowest point of the respective vessel may allow for
complete emptying of the respective vessel by drainage.
However, the opening does not need to be in the lowest
point. It is also appropriate (but possibly less preferable)
to haveanopeningat a region/pointwhich is lower thanat
least a part of the respective vessel, which means that a
level of accumulated condensate below the opening (a
retained volume of condensate) may remain in the re-
spective vessel. However, preferably, the opening is, if

not in the bottom, in the sidewall at the lowest possible
point/level of the vesselwith regard to technical feasibility
and consideration of assembly constraints with other
parts. Optionally, the opening of the second vessel cor-
responds to the outlet of the second vessel.
[0019] Further optionally, the opening/outlet of the first
or second vessel may have a surface area of at least 15
mm2, preferably 50 mm2, more preferably 80 mm2.
[0020] Optionally, the second vessel is located at the
bottomof the unit and/or the outlet of the second vessel is
lower than any hydraulic entity of the unit. By providing
the second vessel at such location, an attempt ismade to
collect condensate at any locationwithin the unit, namely
by providing a lowest collector.
[0021] Optionally, thefirst vessel definesafirst volume,
and the second vessel defines a second volume, and
wherein thesecondvolume is larger than the first volume,
and/or the first volume is at least 200 ml, preferably at
least 400ml, and/or the second volume is at least 500ml,
preferably at least 1000 ml. The volume defined by the
respective vessel refers to the amount of condensate the
respective vessel is configured to accumulate/store. This
may avoid overflow of the second vessel. If the second
volume is larger than the first volume, the second vessel
is specifically configured to collect condensate not only
being drained from the first vessel, but also condensate
directly dropping/rinsing into the second vessel.
[0022] Optionally, the first vessel is at least partially
arranged above the second vessel in the unit such that
the unit is configured such that condensate flows down-
wards (runs downwards), in particular falls vertically,
optionally from an opening in the first vessel, from the
first vessel into the second vessel. Specifically, the open-
ing in the first vessel may be arranged above a part of the
second vessel. In this case, no horizontal path may be
necessary for thecondensatewhendraining from thefirst
vessel to the second vessel. Rather, a direct vertical
drainage of condensate from the opening of the first
vessel into the second vessel is possible.
[0023] Optionally, the unit comprises at least one con-
nection directly or indirectly fluidly connecting the first
and second vessels and at least partially directing con-
densate from the first vessel to the second vessel. The
connection may be seen as an intermediate section join-
ing the first and second vessels, at least partially. The
connection is configured to guide condensate from the
first vessel to the second vessel, at least when a pre-
determined level of condensate is received by the first
vessel. The connection may help to guide the water
and/or to at least partially surround the condensate dur-
ing falling, whichmay avoid splashing, undesired escape
of fluid and/or noise. More than one connection may be
provided to connect the first and second vessels.
[0024] Further optionally, the at least one connection
comprises a chute, such as a tube or half-tube. This may
support efficient guidance of condensate, while avoiding
undesired splashing.
[0025] Optionally, the connection is at least in parts
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and/or when seen in total inclined at an angle α between
0°and15° relative to thevertical,when theunit is installed
on site. If the angle α is 0°, the connection is a vertical
connection between the first and second vessels. Spe-
cifically, the total difference in height between the first and
second vessels (as to the condensate accommodation),
i.e. the vertical difference, and the total horizontal differ-
ence between the opening in the first vessel and the point
where the condensate hits the second vessel may define
the inclination. The inclination allows for an appropriate
slope to facilitate drainage of the condensate from the
first vessel to the second vessel, while saving space.
[0026] Optionally, the first and/or second vessel is at
least in parts inclined relative to the horizontal so as to
direct a flow/drain of condensate, optionally a vertical
difference between opposite ends of inclined parts of the
respective vessel being at least 5mm, preferably at least
10 mm. If parts of the bottom of the first and/or second
vessel are inclined relative to the horizontal, this config-
ures the first and/or second vessel to direct a flowor drain
of condensate to the opening (or outlet, in case of the
second vessel). For example, a partmay be inclined from
its end joiningawall of the vessel to its opposite endat the
opening. A vessel may comprise a plurality of such
inclined parts, which have a common lower region and
a common higher region. The bottom may, as such,
consist of a plurality of planes, which are inclined relative
to each other.
[0027] Optionally, the first and/or second vessel com-
prisesoneormorecavities for at least partially embracing
one or more hydraulic elements to hold the elements in
place. If the first and/or second vessel has cavities for
holding hydraulic elements, the space within the unit can
efficiently beused.This allows to furtherminimize theunit
and to save space.
[0028] Optionally, the first vessel has a surface area
between 25 000 and 150 000 mm2, and/or the second
vessel hasa surfaceareaof between25000and150000
mm2, in a top view when the unit is installed on site. This
may allow for appropriate coverage as towater collection
in the unit.
[0029] Optionally, thefirst vessel hasat least oneopen-
ing, optionally the opening being a hole in the bottom of
the first vessel and/or an opening in a wall of the first
vessel. Preferably, the opening is located in a lower
section of the wall, in particular in the lower half of the
wall so as to limit the amount of condensate that is
retained by the first vessel. Preferably, the hole in the
bottom of the first vessel is at the lowest point of the
bottom or at a point which is less than 10 mm, preferably
less than 5mmhigher than the lowest point of the bottom,
when the unit is installed on site. The same applied for an
opening and the bottom of the second vessel.
[0030] Further optionally, the opening has a surface
area of at least 15 mm2, preferably 50 mm2, more pre-
ferably 80 mm2, and/or is, if dependent on claim 6, con-
nectable to the connection.
[0031] Optionally, the first and/or second vessels are

made of plastic, preferably foam, more preferably EPP
(Expanded Polyethylene), and/or are made by injection
molding, thermoforming, bending, stamping or 3D-print-
ing. This allows for simple and efficient manufacture of
the vessels and helps to reduce the overall weight of the
unit. In particular, EPPmay hold water and also allow for
mechanical stability, to e.g. fix entities.
[0032] Optionally, the first and second vessels and/or
the connection are a single piece or separate pieces.
Further optionally, the first vessel and the connection, or
the connection and the second vessel form a single
piece. Providing a single piece-configuration instead of
multiple pieces which need to be joined subsequently,
may reduce the risk of leaks arising at joints. As such, the
one piece-configuration, at least for some of the entities
of the unit, may improve the reliability of the unit. Advan-
tages for embodiments having separate vessels may be
that they are mountable and dismountable from each
other so it facilitates the (global) maintenance because
only the needed sector may be removed to have access
to the part(s) behind. Further, lower tool investment is
conceivablebecauseofa fewsmallmolds insteadof abig
one which could be bigger than the several small ones in
total.
[0033] In a unit of the invention, in addition to first and
second vessels, further vessels may be provided. Ac-
cordingly, the disclosure in connection with the first and
second vessels equally applies to a plurality of vessels, in
particular a plurality of vessels, wherein one vessel cor-
responds to the second vessel in terms of claim 1 and the
remaining vessels correspond a first vessel of claim 1. In
other words, the second vesselmay represent the lowest
vessel, wherein the first and (a) further vessel(s) are
positioned, in particular at different heights, higher than
the second vessel. Accordingly and optionally, in addition
to the first and second vessels, at least one additional
vessel for collecting condensate and connected either in
series or in parallel to the first and/or second vesselsmay
be provided.
[0034] Optionally, one ormore hydraulic elementsmay
be thermally insulated relative to ambient air, i.e. having
at least partially a thermally insulating layer on the out-
side. Inotherwords, ahydraulic elementmaycompriseat
least in parts of its outer surface a thermally insulating
layer, e.g.madeof polystyreneor another foam.Thismay
help to reduce the occurrence of condensate as such.
However, positioning of insulation is often difficult and
insulation may not be possible for the entirety of entities.
[0035] The invention, in general, refers to any unit of a
heat pump system, including heat pump units, such as
ground source (water)‑ or air source-heat pump units.
The units may be indoor or outdoor units. The units may
be split units or monobloc units. The heat pump system
may be configured to heat air or water (of a closed loop or
of an open loop, suchasdomestic hotwater). A unit of the
inventionmay, but doesnot have to include (at least apart
of the) refrigerant circuit. In other words, a unit of the
invention may only have elements which are part of a
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hydraulic circuit, i.e. at least a part of a hydraulic circuit.
The unit may optionally also have elements which are
part of the refrigerant circuit, i.e. at least a part of the
refrigerant circuit. For example, the unitmay be an indoor
unit associated with a monobloc outdoor unit, meaning
that the outdoor unit represents the heat pump unit
comprising the entire refrigerant circuit and warms pri-
mary water which flows to the indoor unit.
[0036] The invention also relates to a heat pump sys-
tem comprising a unit of the present invention, the unit
further including a compressor, an expansion element,
two heat exchangers (one being the evaporator and the
other being the condenser) and a refrigerant circuit with
refrigerant flowing between these components. Alterna-
tively, the heat pump system may comprise a unit of the
present invention being an indoor unit and may further
comprise a (separate) heat pump unit. The system may
include a compressor, an expansion element and two
heat exchangers, which are part of a refrigerant circuit,
wherein the system is configuredsuch that the refrigerant
circuit exchanges heat/cooling energy with the hydraulic
circuit.
[0037] Preferably, theunit of the invention is comprised
in a ground source or geothermal heat pump system.
[0038] Detailed embodiments and further advantages
and features related to the present invention are de-
scribed in the following, wherein these examples shall
not be regarded as limiting the invention.

Brief description of the drawings

[0039]

Fig. 1 shows a unit of the invention, wherein Fig. 1(a)
is a perspective view with some entities re-
moved, Fig. 1(b) is a perspective view with
further entities removed, and Fig. 1(c) is a
cross-sectional view based on Fig. 1(b).

Fig. 2 schematically shows first and second vessels
inside a unit of the invention, wherein Fig. 2(a)
is a schematic sectional view of a first embodi-
ment, Fig. 2(b) is a schematic sectional view of
a second embodiment, Fig. 2(c) is a schematic
sectional view of a third embodiment, and Fig.
2(d) is a schematic sectional view of a fourth
embodiment.

Fig. 3 shows a first vessel of the invention, wherein
Fig. 3(a) is a perspective view, Fig. 3(b) is a top
view, and Fig. 3(c) is a cross-sectional view.

Fig. 4 shows a connection of the invention in a per-
spective view.

Fig. 5 shows a second vessel of the invention in a
perspective view.

Fig. 6 schematically shows vessels inside a unit of
the invention, wherein Fig. 6(a) is a schematic
sectional view of a first embodiment, and Fig.
6(b) is a schematic sectional view of a second
embodiment.

Detailed description

[0040] Figure 1 shows a unit 1 with parts of it removed,
so that the interior of the unit 1 is visible. Specifically,
figure 1 shows a first vessel 2 and a second vessel 3,
wherein the second vessel 3 is located lower than the first
vessel 2. The first vessel 2 is configured to collect con-
densate (water) condensed inside the unit 1. Also, the
second vessel 3 is configured to collect condensate
condensed inside theunit 1.Part of thehousing6housing
the first 2 and second 3 vessels is shown in figure 1(a), in
particular a frame of the housing 6.
[0041] Figure (1b) shows a view in which parts of the
frame of the housing 6 and some hydraulic parts are
removed for better visibility of the vessels and, in addition
to the first vessel 2 and the second vessel 3, hydraulic
elements, in particular pipings 11 are indicated. The
hydraulic piping 11 conducts fluidwhich is typically cooler
than the ambient air, so that water in the air condenses at
the hydraulic pipes 11. The first vessel 2 comprises a
plurality of cavities 10whichat least partially embrace the
hydraulic pipes11, so as to hold thepipes11 in place. The
second vessel 3 is basically located at a bottom 9 of the
unit 1.
[0042] Figure 1(b) further shows a connection 4 which
fluidly connects the first 2 and second3 vesselswith each
other. The connection 4 is configured to direct conden-
sate from the first vessel 2 to the second vessel 3. Figure
1(c) showsacross-sectional view, fromwhich it is evident
that the connection 4 is basically a vertical connection,
havinganangle of 0° relative to the vertical directionV.As
such, an outer part of the first vessel 2 is arranged above
the second vessel 3 so that condensate may drain verti-
cally from the first vessel 2 to the second vessel 3 through
the connection 4.
[0043] Figure 2(a) schematically shows an embodi-
ment in which the first vessel 2 has an opening 12 in
the bottom 16 of the vessel, wherein the condensate 5
drops vertically and freely, i.e. without connection 4,
downwards onto and in the second vessel 3. The first
vessel 2 has a wall 15 which helps to collect water and
preventswater fromdrainingsideways.Basically, thefirst
vessel 2 is configured such that nopredetermined level of
condensate is to be accommodated in the first vessel 2
before collected condensate drains to the second vessel
3. Figure 2(a) further shows a drain pipe 8 at the second
vessel 3, which drain pipe 8 is connected to an outlet 7 for
drainage of condensate to the outside of the unit 1. The
outlet 7 of the second vessel 3 is located in awall 15 of the
vessel 3, so that condensate accumulates up toa specific
level before overflowingandpassing through theoutlet 7.
The condensate 5 drains from the first vessel 2 to the
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second vessel 3, by dropping or rinsing due to gravity.
[0044] Figure 2(b) shows another embodiment, in
which the connection 4 is inclined and the condensate
5 is guided at least in part by the connection 4 in the
horizontal direction H, when draining from the first vessel
2 to the second vessel 3. In this embodiment, the first
vessel 2 has no closed vessel wall 15, and the conden-
sate 5 may fall from the first vessel 2 due to lack of
sideways retaining means.
[0045] Figure 2(c) reflects another embodiment having
a connection 4 which surrounds the condensate 5 when
vertically falling down from the first vessel 2 through the
opening 12 of the first vessel 2.
[0046] Figure 2(d) shows an embodiment in which the
first and second vessels 2, 3 are at least partially clo-
sed/covered in that they comprise a cover 17 which
partially covers the respective vessel 2, 3. An opening
12 is formed in the first vessel 2 sideways and at the
bottom of the first vessel 2. The vertical connection 4
connects to an aperture 18 in the cover 17 of the second
vessel 3, so as to allow for fluid communication between
the first and second vessels 2, 3.
[0047] Figure 3(a) shows a first vessel 2 of the inven-
tion in detail, wherein the bottom 16 of the first vessel 2
comprises a groove 14 guiding condensate towards the
opening 12 of the first vessel 2. The bottom 16 of the first
vessel 2 consists of three bottom parts, which are each
inclined relative to each other and relative to the hori-
zontalH.The threepartsof thebottom16haveacommon
lower region 19 and a common upper region 20, namely
the edge at the walls 15 of the first vessel 2. Such
configuration with a groove 14 and/or inclined parts of
the bottom 16 may be realized in any first and/or second
vessel 2, 3.
[0048] Figure3(b) showsanexpandedviewofFig. 3(a)
and in particular agroove14 running towards theopening
12 in thefirst vessel 3, along thecommon lower region19.
[0049] Figure 3(c) shows a cross-sectional view of the
embodiment of figure 3(a), from which it is evident that
parts of the bottom 16 of the first vessel 2 are inclined
relative to the horizontal direction H by the angle α. The
total difference in the vertical directionV is dVandmaybe
about 10 mm. The inclination is provided such that it
supports flow of the condensate towards the opening
12of thefirst vessel 2.Suchconfigurationwithan inclined
the bottom 16 may be realized in any first and/or second
vessel 2, 3.
[0050] Figure 4 showsa connection 4 having a number
of fastening cavities 10 and allowing for vertical guidance
of condensate 5.
[0051] Figure 5 shows a second vessel 3, wherein an
outlet 7 is provided at a corner of the wall 15 of the vessel
3. The bottom 16 of the second vessel 3 is inclined
relative to the upper part of the second vessel 3 and
running towards a lower part at the outlet 7.
[0052] Figure 6(a) schematically shows an arrange-
ment of a plurality of vessels in a unit 1 of the invention. In
addition to the first vessel 2 and the second vessel 3, to

which the drain pipe 8 is connected, an additional vessel
13, namely a third vessel, is provided. The third vessel 13
is connected in parallel to the first vessel 2, wherein each
of the first vessel 2 and the additional vessel 13 connects
via a connection 4 to the second vessel 3. Both the first
vessel 2 and the additional vessel 13 are positioned
higher than the second vessel 3.
[0053] Figure 6(b) shows an alternative arrangement
of three vessels, wherein the first vessel 2 is located
higher than the third vessel 13, wherein the third vessel
13 is located higher than the second vessel 3. The first,
third, and second vessels 2, 13, 3 are connected in series
via corresponding connections 4. It is conceivable that, in
addition to the additional vessel 13, further additional
vessels are provided.
[0054] As is evident from the first vessel 2 shown in
figure3, from theconnection4shown in figure4,and from
the second vessel 3 as shown in figure 5, each of these
entities represents a separate entity. These separate
entities need to be fluidly connected and joined after-
wards. Alternatively, in other embodiments, the first and
second vessels 2, 3, and/or the connection 4 may be
formed as a single piece.
[0055] The first 2 and second 3 vessels are made of
plastics. Also, the connection 4 may bemade of plastics.
The volume which can be accommodated by the first
vessel 2 may be smaller than the volume of condensate
that can be accommodated by the second vessel 3. It is
also conceivable that e.g. the first vessel 2 does not
accommodate condensate at all, but only collects and
guides condensate away from the first vessel 2. In this
case, the actual volume accommodated by the first ves-
sel 2 may be regarded as zero.

Reference signs

[0056]

1 unit
2 first vessel
3 second vessel
4 connection
5 condensate
6 housing
7 outlet of second vessel
8 drain pipe
9 bottom of unit
10 fastening cavity
11 hydraulic piping
12 opening of first vessel
13 additional/third vessel
14 groove in bottom of vessel
15 wall of vessel
16 bottom of vessel
17 cover of vessel
18 aperture in cover of vessel
19 common lower region
20 common upper region
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H horizontal direction
V vertical direction
dV vertical difference
α angle relative to horizontal

Claims

1. Unit (1) for a heat pump system, the unit comprising

hydraulic elements (11) connected toahydraulic
circuit,
a first vessel (2) configured to collect conden-
sate (5) condensed inside the unit (1) at at least
one hydraulic element (11), and at least partially
located lower than the at least one hydraulic
element (11), when the unit (1) is installed on
site,
a second vessel (3) configured to collect con-
densate (5) condensed inside the unit (1), and
a housing (6) housing the first (2) and second (3)
vessels, wherein
the second vessel (3) is at least partially located
lower than the first vessel (2), when theunit (1) is
installed on site, and
the first (2) and second (3) vessels are directly or
indirectly in fluid communication at least when a
predetermined level of condensate received by
the first vessel (2) has been reached, and the
unit (1) is configured such that condensate
drains from the first (2) to the second (3) vessel.

2. Unit of claim 1, wherein the second vessel (3) has an
outlet (7) for drainage of condensate to the outside of
the unit (1), optionally for connection to a drain pipe
(8).

3. Unit of claim 1 or 2, wherein the first (2) and/or
second (3) vessel may have an opening (12, 7) at
a lower region of the respective vessel (2, 3) lower
thanat least apart of the remaining respective vessel
(2, 3).

4. Unit of any of the preceding claims, wherein the
second vessel (3) is located at the bottom (9) of
the unit (1) and/or the outlet (7) of the second vessel
(3) is lower than any hydraulic entity (11) of the unit
(1).

5. Unit of any of the preceding claims, wherein the first
vessel (2) is configured to accommodate a first vo-
lume of condensate, and the second vessel (3) is
configured to accommodate a second volume of
condensate, wherein

the second volume is larger than the first vo-
lume,
and/or
the first volume is at least 200 ml, preferably at

least 400 ml,
and/or
the second volume is at least 500 ml, preferably
at least 1000 ml.

6. Unit of any of the preceding claims, wherein the first
vessel (2) is at least partially arranged above the
second vessel (3) in the unit (1) such that the unit is
configured such that condensate (5) flows down-
wards, preferably falls vertically, optionally from an
opening (12) in the first vessel (2), from the first
vessel (2) into the second vessel (3).

7. Unit of any of the preceding claims, further compris-
ing at least one connection (4) directly or indirectly
fluidly connecting the first (2) and second (3) vessels
and at least partially directing condensate from the
first vessel (2) to the second vessel (3), optionally the
at least one connection (4) comprising a chute, such
as a tube or half-tube.

8. Unit of claim 7, wherein the connection (4) is at least
in parts and/orwhen seen in total inclined at an angle
(α) between 0° and 15° relative to the vertical (V),
when the unit (1) is installed on site.

9. Unit of any of the preceding claims, wherein the first
and/or secondvessel (2, 3) is at least in parts inclined
relative to the horizontal (H) so as to direct a flow/-
drain of condensate, optionally a vertical difference
(dV) between opposite ends of inclined parts of the
respective vessel being about 10 mm.

10. Unit of any of the preceding claims, wherein the first
and/or second vessel (2, 3) comprises one or more
cavities (10) for at least partially embracing one or
more hydraulic elements (11) to hold the hydraulic
elements (11) in place.

11. Unit of any of the preceding claims, wherein the first
(2) or second (3) vessel hasat least one opening (12,
7), optionally in the bottom (16) of the respective
vessel (2,3) and/or in a wall (15) of the respective
vessel (2, 3), further optionally the opening (12, 7)
having a surface area of at least 15 mm2, preferably
50 mm2, more preferably 80 mm2, and/or is, if de-
pendent on claim 6, connectable to the connection
(4).

12. Unit of any of the preceding claims, wherein the first
(2) and/or second (3) vessels are made of plastic,
preferably foam, more preferably EPP
and/or
are made by injection molding, thermoforming,
bending, stamping or 3D-printing.

13. Unit of any of the preceding claims, wherein the first
(2) and second (3) vessels and/or, if dependent on
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claim 6, optionally the connection (4), are a single
piece or separate pieces, optionally the first vessel
(2) and the connection (4) or the connection (4) and
the second vessel (3) forming a single piece.

14. Unit of any of the preceding claims, further compris-
ing, in addition to the first (2) and second (3) vessels,
at least one additional vessel (13) for collecting
condensate and connected either in series or in
parallel to the first (2) and/or second (3) vessels.

15. Heat pump system comprising a unit (1) of any of the
preceding claims, the system further including a
compressor, an expansion element and two heat
exchangers, which are part of a refrigerant circuit,
wherein the system is configured such that the re-
frigerant circuit exchanges heat/cooling energy with
the hydraulic circuit.
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