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Description

[0001] The invention relates to a system including a
building service element for fastening in front of an outer
wall of a building and in particular of an existing building.
It can be used in particular in the context of an energy-
efficient building renovation, but is also suitable for use
in new buildings.

[0002] Achieving the goal set by numerous govern-
ments of reducing emissions and energy consumption
as comprehensively as possible requires, among other
things, extensive renovation of the existing building
stock. Preferably, the refurbishment should ultimately en-
able buildings to be operated in a CO,-neutral manner.
Numerous approaches to energy-efficient building refur-
bishment have already been developed and tested in the
past, but for various reasons they have been problematic
or at least have not gained acceptance on a significant
scale. A "serial renovation" to climate-neutral buildings
based on the principles of the Passive House Standard
is currently being discussed in Germany as a promising
concept.

[0003] The German patentapplication DE 102021 107
398.7 discloses a process for energy-efficient building
refurbishment that includes, as an essential process el-
ement, covering the outer walls of existing buildings with
prefabricated flat facade elements and building service
elements. The building service elements should contain
as much of the necessary building services as possible
so that major construction work inside the building can
be dispensed with during refurbishment. At the same
time, the building service elements, together with the fa-
cade elements, are to form a flush and attractive outer
surface of the buildings.

[0004] Building service elements for mounting on the
outer wall of buildings are also known from JP H08-42123
A, JP 2015-158075 A and EP 2 722 463 A1.

[0005] DE 202017 104 624 U1 discloses heated soffit
elements for insertion in window openings of buildings.
[0006] Theobjectoftheinventionisto provide asystem
including a building service element that meets these re-
quirements and can supply residential units with the re-
spective required building technology on the basis of dif-
ferent supply variants.

[0007] Against this background, the invention relates
to a system according to claim 1.

[0008] The system comprises building service element
for fastening in front of an outer wall of a building and, in
particular, of an existing building, and at least one soffit
element for insertion into a door- or window-opening in
the outer wall of the building.

[0009] The building service element has a casing
which comprises at least one receiving region with pre-
assembled domestic engineering components and a
shaft region running through the casing from top to bot-
tom, wherein the receiving region and the shaft region
are arranged next to one another, and wherein the build-
ing service element has, on the front side, a large-area
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or full-area access opening through which both the re-
ceiving region and the shaft region are accessible and
which is reversibly closed.

[0010] The the soffit element has side panels corre-
sponding to a respective edge of the door- or window-
opening, wherein the side panels are backed with a heat-
er acting thereon in a largesurface manner, wherein the
heater is connected to a domestic engineering compo-
nent of the building service element for the purpose of
energy supply, the heating preferably being a heating
mat whose heating elements are formed as electrical re-
sistance heatings.

[0011] For reversible closure of the access opening,
the building service element has at least one closure el-
ement in the form of, for example, a door that can be
pivoted about a vertical axis or a flap that can be pivoted
about a horizontal axis. In one embodiment, the access
opening can be closed by means of one or two such
doors or flaps, wherein, if necessary, a part of the access
opening located in front of the receiving region can be
closed by such a door or flap and a part of the access
opening located in front of the shaft region can be closed
by a further such door or flap.

[0012] Preferably, the closure element is thermally in-
sulated. Further preferably, the entire building service
element is thermally insulated at least to the front, to the
sides and to the top and bottom. In particular, the thermal
insulation can be realized by a renewable and biodegrad-
able insulation material, such as cellulose material or
wood fiber material. In one embodiment, vacuum insu-
lation is particularly preferred, since such insulations
have especially good insulating properties, which, de-
spite relatively thin doors, make it possible to achieve a
high insulating effect that is comparable with the facade
elements arranged next to them in a possible application
of the building service elements.

[0013] The abutment surfaces between the closure el-
ement and the casing are preferably provided with a cir-
cumferential seal on at least one side in order to achieve
aminimum air leakage rate and the highest possible cas-
ing tightness with respect to air exchange, moisture in-
gress, etc.

[0014] The casing of the building service element pref-
erably has a flat rectangular shape. The casing is further
preferably higher than wide. Flat preferably means that
the length of the shorter side of the casing, mostly the
width, is at least three times the depth thereof, and/or
that the length of the longer side of the casing, mostly
the height, is at least five times the depth thereof.
[0015] Inone embodiment, the casingis manufactured
in a frame construction. In particular, it may comprise an
outer frame and one or more struts, wherein a strut may
extend between the receiving region and the shaftregion.
The closure elements for the removal opening may also
be manufactured in frame construction. In a preferred
embodiment of the invention, the frame is composed of
wood material beams. Closed surfaces of the frame may
be formed by panels of wood-based materials, gypsum
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fiberboard, sheet metal or other building materials.
[0016] The shaft region is preferably open upwards
and downwards, respectively the casing has correspond-
ing passages or recesses. In the region of the receiving
region, in a preferred variant the casing is closed at least
upwards or downwards, in particular upwards and down-
wards by means of a ceiling or a floor. The ceiling, the
floor or both the ceiling and the floor can be fire-protec-
tion-insulated.

[0017] In one embodiment, the building service ele-
ment comprises two shaft regions to the left and right of
the receiving region. The description here, which refers
only to one shaft region, applies accordingly to both shaft
regions.

[0018] With reference to the building on which the
building service element is to be used, the building serv-
ice element is preferably storey-high.

[0019] Inone embodiment, the rear side of the building
service element is open. This leads to maximum utiliza-
tion of the available space, in particular in the depth di-
rection, which is limited due to the necessarily flat shape
of the building service element. In another variant of the
invention, however, a rear wall may also be provided at
least area-wise. Area-wise may mean that a rear wall is
provided in the shaft region while the receiving region is
open at the rear, or conversely that the receiving region
is closed at the rear with a rear wall while the shaft region
is open at the rear.

[0020] In one embodiment, the building service ele-
ment has at least one pair, and preferably at least two
pairs, of fastening elements via which the building service
element can be fastened in front of the outer wall of the
building. Preferably, the fastening elements of the pair
are each arranged at the same height on the left and right
of the casing, either on the rear side or preferably on the
side of the casing. In this case, one pair of fastening el-
ements is regularly arranged in the upper region of the
building service element; in the case of two or more pairs,
a second pair may be arranged in the lower region of the
building service element. An arrangement at the side of
the casing has the advantage that in the application no
installation space is lost in the depth for fastening the
building service elements and the full depth available for
the building service element can be used for accommo-
dating domestic engineering components. The fastening
elements may be downwardly open suspension contours
such as hooks for suspending the building services ele-
ment in corresponding mating contours, for example hor-
izontally extending bolts, on the outer wall, and the build-
ing may be equipped for this purpose with a fastening
system with corresponding contours at the applicable lo-
cations.

[0021] The domestic engineering components are fas-
tened within the building service element or more spe-
cifically within the receiving region of the building service
element, preferably laterally, i.e. to vertical structural el-
ements of the casing, for example struts, which are lo-
cated to the left and right of the receiving region. The
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domestic engineering components can be fastened di-
rectly to these vertical structural elements, or further fas-
tening aids such as horizontal cross members, in partic-
ular floors or beams, can be mounted thereon, to which
the domestic engineering components are then in turn
held. Lateral fastening has the advantage that a rear wall
and at least one solid rear wall can be dispensed with.
[0022] In particular, it can be provided that the building
service element for fastening the domestic engineering
components comprises a shelf system with crossbars
that can be flexibly inserted into the casing and to which
individual domestic engineering components can be fas-
tened. The crossbars can be attached to holders ar-
ranged at different heights, such as strips, on vertical
structural elements of the casing. In one embodiment,
only a subset of these holders is in use. This can occur
as a result of a concept in which a uniform casing is to
be equipped according to the modular principle with dif-
ferent crossbars for different equipment of domestic en-
gineering components.

[0023] The domestic engineering components prefer-
ably comprise the necessary or even the entire building
services required to supply a residential unit. These in-
clude heating, cooling, energy supply, e.g. with electric-
ity, material supply, e.g. with water, disposal ofe.g. waste
water, aeration and deaeration of the residential unit,
measurement of consumption, and the establishment of
communication and data connections.

[0024] In one embodiment, the domestic engineering
components comprise at least one ventilation system in
the form of an aeration and deaeration system. The ven-
tilation system may comprise fans for supply air and/or
exhaust air respectively outside air and/or outgoing air,
as well as air filters. Furthermore, sensors such as tem-
perature sensors may be provided for one or more air
streams. Furthermore, a control unit associated at least
among other things with the ventilation system may be
installed in the building service element.

[0025] In particular, it may be provided that the venti-
lation system comprises a heat exchanger for heat re-
covery, preferably a cross-flow heat exchanger. In one
variant, a bypass line is also provided to bypass the heat
exchanger during summer operation. Furthermore, the
ventilation system can include a heating register, for ex-
ample an electric heating register for heating supply air
respectively outside air.

[0026] In one embodiment, the building service ele-
ment respectively the ventilation system comprises one
or more exhaust air and/or outgoing air heat pumps.
[0027] A ventilation opening can be arranged in a part
of the closure element in front of the receiving region,
which in one embodiment can be adapted in terms of
position and size to associated air guide elements of the
ventilation system. Sealing elements may be provided
on the closure element or the ventilation system, which
seal an interface between the ventilation opening and
the associated air guide element when the closure ele-
ment is closed, in order to ensure effective air guidance
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and prevent an undesirable reduction in the insulating
effect of the closure element. The ventilation openings
can be covered with a ventilation grille or ventilation fins
for protection and/or air conduction. In this case, a short
circuit between outside air and outgoing air is to be avoid-
ed.

[0028] Alternatively, the building service element may
comprise an exhaust air system.

[0029] In one embodiment, the ventilation system or
exhaust air system may be arranged in the upper or mid-
dle part of the receiving region. It may be equipped with
silencers for supply air and exhaust air.

[0030] Further domestic engineering components may
include a hot water storage tank, which may have a flat
shape. The capacity of the hot water tank can be adapted
according to the size of the building service element and
can be, for example, between 100 and 200 litres, in par-
ticular between 120 and 160 litres. Preferably, a water
pipe is located in the shaft region in order to be able to
supply the hot water tank with fresh water. In one em-
bodiment, the water storage tank may be planar with re-
spect to the rear side of the casing, or in another embod-
iment, it may project beyond the rear side (so that when
the building service element is installed, it projects into
the parapet area of the adjacent room) to provide more
depth and for the storage tank. To implement the latter
option, the parapet of the existing wall can be removed.
[0031] A heat exchanger and/or electric resistance
heater may be provided to heat hot water within the stor-
age tank. The heat exchanger may be the aforemen-
tioned exhaust or outgoing air heat exchanger.

[0032] In one embodiment, the hot water storage tank
may be located in the lower portion of the receiving re-
gion.

[0033] In one embodiment, the ventilation system and

the hot water storage tank are thermally connected within
the building service element via a heat pump so that, if
required, there can be a flow of heat from an exhaust air
flow or from an outgoing air flow or from an outdoor air
flow or a combination of these flows to the hot water stor-
age tank.

[0034] Otherdomestic engineering components of the
building service element may include fuses and switches
for power or data lines. Further, domestic engineering
components may include various sensors or measuring
devices, such as measuring devices for power or heat
consumption or temperature sensors.

[0035] Line,ductorcable sections may be pre-installed
in the shaft region. However, it is also possible that lines
such as power lines, signal lines, risers, sewage lines,
etc. are only pulled on site through a vertical shaft formed
by the shaft regions after vertical stacking of two or more
building service elements. For this purpose, at least a
part of the building service elements comprises connec-
tions for connecting the building service elementto a pipe
in the shaft region. These connections are preferably ar-
ranged in the shaft region or adjacent to the shaft region.
Furthermore, these connections are preferably arranged
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stationary in the building service element.

[0036] Starting from the building service element, lines
leading to and from the domestic engineering compo-
nents in the installed state are to lead into the residential
units or building areas through core drillings in the outer
wall. Insofar as the building service element has a rear
wallinthe region of the receiving region, this has regularly
aligned apertures. For the purpose of laying these lines,
at least part of the building service elements comprises
corresponding connections for its connection to a line
leading into the housing unit. These connections are pref-
erably arranged in the rear area of the receiving region
or on a possible rear wall. Furthermore, these connec-
tions are preferably arranged stationarily in the building
service element. Insofar as such connections are
present, they are preferably arranged in the uppermost
region of the building service element, since in use of the
building service elements it may be preferable to route
the lines under the ceilings of the floors of the building.

[0037] The soffit element preferably has three or four
side panels backed with a heater corresponding to the
four edges, top, bottom, right and left, of the correspond-
ing and typically rectangular door or window openings.
In variants of the invention, however, it may be provided
that either not all four side panels are backed with a heat-
er, for example the floor and/or ceiling are not, or that the
soffit element comprises only two or three side panels,
for example for the side edges and possibly the floor or
ceiling of the door or window opening.

[0038] In a preferred embodiment, the system may in-
clude a building service element and two or more soffit
elements. Typically, in the application of the system ac-
cording to the invention, one building service element is
used per residential unit or per building area, wherein the
residential unit or the building area typically has more
than one window or, in addition to the windows, a balcony
door or escape door. For each of these windows and
doors, a soffit element is preferably provided in the sys-
tem according to the invention.

[0039] The heateris preferably a heating mat, the heat-
ing elements of which are designed as electrical resist-
ance heatings. Alternatively, water-flow heating pipes
are possible.

[0040] The building service element of the inventive
system can supply a flat or part of a building with building
services, internet, telephone, electricity and other media
in a decentralized, minimally invasive manner, over a
short distance and without disturbing the tenant. By
stacking the building service elements over the entire
height of the facade, a vertical supply shaft is created
that is accessible from the outside and allows for instal-
lation or supply per flat or per floor, even staggered over
time. The buildings can thus be digitized retroactively,
from the outside, or new connections can be laid without
the individual tenant having to give his or her consent or
being affected in his or her flat. If necessary, individual
connections can then be connected and activated on an
apartment-by-apartment basis. In addition to residential
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buildings, office buildings, other building uses and new
buildings are also conceivable forthe use of building serv-
ice elements.

[0041] The building service element can be flexibly
equipped with various components, so that different sup-
ply systems are made possible through appropriate com-
binations, which can be used depending on the frame-
work conditions and objectives. In the following, some
variants of different supply systems are shown by way
of example.

[0042] One variantincludes components forventilation
within the building service element, preferably in the form
of an aeration and deaeration system with heat recovery,
possibly a decentralised hot water tank, as well as con-
duits for house-central components. Heating is carried
out centrally in the house via an air or brine heat pump
or via district heating, wherein the corresponding com-
ponents can be arranged in the basement, for example.
Cooling is also carried out house-centrally via the afore-
mentioned heat pump, wherein the cold is distributed at
least with the aid of the ventilation system located in the
building service element. Alternatively or in addition to a
decentralised hot water tank in the building service ele-
ment, a house-central hot water tank can also be provid-
ed, for example in the basement.

[0043] Another variantincludes components within the
building service element for operating electric heating
soffits on windows and balcony doors as the sole or ad-
ditional heating elements of a residential unit, as well as
conduits for these and other house-central components.
A ventilation system for operating an exhaust air system
and cooling system is located in the flat and can include,
in particular, an exhaust air heat pump with storage tank.
[0044] Anothervariant comprises components for ven-
tilation within the building service element, preferably in
the form of an aeration and deaeration system with heat
recovery, an exhaust air heat pump with air heating via
the ventilation system, possibly a buffer tank for the heat-
er and a fresh water station, components for operating
electric heating soffits on windows and balcony doors as
the only or additional heating elements of a residential
unit, a decentralised hot water tank, as well as conduits
for house-central components. Heating is provided by
the heat pump and/or the hot water tank. Cooling is done
via the heat pump, distribution of cold via the ventilation
system. Instead of the buffer tank and the fresh water
station in the building service element, electric instanta-
neous water heaters can also be provided in the kitchen
and bathroom.

[0045] Another variant, in contrast to the variant de-
scribed above, provides for heating purely via the electric
heating soffits on all windows and balcony doors of the
flat. If necessary, active overflow heaters can be provided
for interior bathrooms.

[0046] Another variant provides for room-by-room aer-
ation and deaeration systems with heat recovery inte-
grated or attached to the windows for ventilation, as well
as an exhaust air system for interior bathrooms if neces-
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sary. Heating is to be provided entirely electrically via the
electric heating soffits on all windows and balcony doors
of the flat. For hot water, there are electric instantaneous
water heaters in the kitchen and bathroom; there is no
cooling system. The conduits are located in the building
service element.

[0047] Another variant, which can be realized using a
building service element described below in the embod-
iment, comprises within the building service element an
aeration and deaeration system for the flat with heat re-
covery, an outgoing air heat pump and a decentralised
hot water tank for providing hot water to the flat, a device
for cooling or heating air via the heat pump, wherein the
tempered air can then be distributed to the flat, compo-
nents for operating electric heating soffits on windows
and balcony doors as additional heating elements of the
flat, as well as conduits for the components described.
[0048] Further details and advantages of the invention
will be apparent from the examples of embodiments de-
scribed below with reference to the figures. Shown in the
figures:
Figure 1:  atop view of the receiving region of a build-
ing service element of a system according
to the invention, in which various domestic
engineering components are mounted;
Figure 2:  atop view of the receiving region without the
domestic engineering components mount-
ed therein;

Figure 3:  a horizontal section through the building
service element mounted in front of an outer
wall of a building;

Figure 4:  a vertical section through the building serv-
ice element mounted in front of the outer
wall of the building;

Figure 5:  a horizontal section through a side edge of
awindow of the building provided with a sof-
fit element of a system according to the in-
vention;

Figure 6:  a vertical section through the window; and

Figure 7:  anillustration of a heating mat of such a soffit
element.

[0049] Figures 1 to 4 show a building service element
100 of a system according to the invention in several
views.

[0050] The building service element 100 has a flat and
rectangular casing 101 with vertical struts 102, which is
made in a wooden frame construction and comprises a
receiving region 120 with pre-assembled domestic engi-
neering components and a shaft region 140 extending
through the casing 101 from top to bottom. The depth of
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the building service element may be, for example, less
than 50 cm and preferably less than 35 cm.

[0051] A full-surface access opening 103 is formed at
the front of the building service element 100, which in
other variants of the invention could also be subdivided
into several smaller opening possibilities, through which
both the receiving region 120 and the shaft region 140
are accessible. As can be seen in particular in Figure 3,
the building service element 100 has two doors 104 for
reversibly closing this access opening, each of which can
be pivoted about a vertical axis, wherein one of the doors
104 inits closed state closes the part of the access open-
ing 103 located in front of the receiving region 120 and
the other door 104 in its closed state closes the part of
the access opening 103 located in front of the shaftregion
140. The doors can be opened by at least 90° or prefer-
ably by 180° orjust under 180° to ensure the best possible
accessibility.

[0052] The doors 104 are full-surface insulated with a
vacuum insulation panel 105 and are provided on the
inside with a circumferential rubber seal, not shown in
the Figure, which rests on the abutment surface of the
casing 101 when closed. The internal air leakage rate
should thus be kept to a value of <5%. The total thickness
of the doors can be less than 10 cm.

[0053] The u-value of the entire building service ele-
ment 100 should ideally be less than 0.15 W/m?2 without
taking the outer building wall 200 into account.

[0054] The shaft region 140 is open at the top and bot-
tom respectively the casing 101 has corresponding open-
ings in the upper and lower frame elements. In the region
of the receiving region 120, on the other hand, the casing
101 is closed at the top and bottom, wherein in the cor-
responding regions both the frame element forming the
ceiling and the frame element forming the floor are insu-
lated against fire in such a way that the building service
elements 100 as a whole meet the requirements of fire
resistance class F30.

[0055] The back of the casing 101 is open and sits
directly against the existing wall of the building when the
building service element 100 is installed. This leads to
maximum utilization of the available space in the depth
direction, whichis limited due to the necessarily flatshape
of the building service element.

[0056] To fasten the building service element 100 in
front of the outer wall 200 of a building, the building serv-
ice element 100 has, for example, three pairs of fastening
elements not shown in the Figures, in the form of hooks
open at the bottom, which are attached on both sides of
the casing 101 at the same height, once at the top, once
in the middle and once at the bottom of the casing 101.
The fastening elements are attached to the sides of the
frame elements forming the side walls of the casing 101,
so that no space is lost in the depth direction for fastening
the building service element 100 to the outer wall 200.
Rather, the building service element 100 is attached to
mating contours arranged laterally of the building service
element in front of the outer wall 200.
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[0057] In the receiving region 120 there are a number
of crossbars 121 that are held on strips 122 or directly
on the casing 101. The domestic engineering compo-
nents are attached to these crossbars 121. The cross-
bars 121 can be flexibly inserted into the casing 101 and
form a shelf system by means of which the available in-
stallation space can be optimally and flexibly used for
different combinations of domestic engineering compo-
nents.

[0058] The domestic engineering components can
comprise the entire domestic services required to supply
a residential unit. This includes heating, cooling, power
supply, water supply, waste water disposal, aeration and
deaeration of the residential unit, measurement of con-
sumption, and the establishment of communication and
data connections.

[0059] Specifically, a ventilation system 123 is provid-
ed for the aeration and deaeration of the residential unit.
The ventilation system 123 comprises an outside and
supply air duct 124 and an exhaust and outgoing air duct
125, which are thermally coupled to a cross-flow heat
exchanger 126, which in other variants of the invention
can also be replaced by another heat exchanger, for heat
recovery. A bypass line to the outside and supply air duct
124, which is not shown in the Figure, can bypass the
cross-flow heat exchanger 126 for winter operation.
[0060] The cross-flow heat exchanger 126 is prefera-
bly designed to achieve a heat recovery coefficient of
>80% in operation. The power efficiency of the ventilation
system 123 in operation shall preferably reach <0.4
Wh/m3.

[0061] Onthe outerside of the building service element
100, the ducts 124 and 125 terminate at a grilled venti-
lation opening 106 in the door 104 in front of the receiving
region 120, which is provided with a circumferential rub-
ber seal to prevent unwanted air exchange next to the
ducts. On the inner side of the building service element
100, ducts 124 and 125 terminate at connectors not
shown in the Figure, which are stationary mounted to the
casing 101.

[0062] The ventilation system 123 is arranged in the
upper part of the receiving region 120 and the connec-
tions 135 on the inside of the ducts 124 and 125 are
located under the ceiling of the casing 101. In this way,
when the building service element 100 is in use, they can
be connected directly to ducts that run into the residential
unit through core holes in the outer wall of the building
arranged under a storey ceiling.

[0063] In addition to the elements mentioned, the ven-
tilation system 123 may further comprise control elec-
tronics, flaps, valves, fans, air filters, silencers, humidity
sensors and/or CO,-sensors. However, all of these ele-
ments are not shown in the Figures for reasons of clarity.
[0064] In one embodiment, the ventilation system 123
may be configured to control air flow rates via CO,-sen-
sors and/or humidity sensors. Both the humidity and the
CO,-content in the flat can thus be monitored and con-
trolled.
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[0065] A hotwatertank 136 is arranged below the ven-
tilation system 123 in the receiving region 120. In one
embodiment, its capacity can be at least 120 to 160 litres
in order to be able to cover all typical flat sizes in apart-
ment buildings. Preferably, the hot water tank 136 meets
the requirements of ErP class A with heat losses of <1.5
WIK.

[0066] An electric heating register 128 allows heating
of both the air flow in the outdoor and supply air duct 124
for winter operation and the water in the hot water tank
136 as required. Hot water can be supplied to the flat
directly from the hot water tank or indirectly via a flat
station with heat exchanger.

[0067] For energy optimization, however, the exhaust
and outgoing air duct 125 of the ventilation system 123
and the hot water tank 136 are additionally coupled via
a heat transfer circuit 129, whereby exhaust heat from
the residential unit can be used to heat the water in the
hot water tank. In one embodiment, the target for the
effective performance of the heat transfer circuit 129 is
a COP (Air7 - Water35) in the range of 3.5 to 4.5 respec-
tively ns (ETAs) - EE-requirements in % low temperature
35°C of at least 140 %. The exhaust air heat source im-
proves the COP compared to an outdoor air heat pump.
Alternatively to the configuration shown, in another em-
bodiment there may be heat pumps respectively heat
exchanger circuits, one for heating water in the hot water
tank 136 and a second for heating air in the outdoor and
supply air duct 124. Some and possibly even all of the
pipes, valves and ducts of the building service element
100 are preferably thermally insulated.

[0068] The domestic engineering components men-
tioned are preferably set so that their output is sufficient
for a flat with 3-5 people respectively 60-100 m?2 of living
space. With this output, most common flats or areas in
apartment buildings or other buildings can be covered
and supplied. This means that the prerequisites for stand-
ardization are fulfilled. In concrete terms, this means that
the domestic engineering components mentioned are
preferably designed for a nominal air flow rate according
to DIN 1946-6 of 60 to 100 m3/h, ventilation for moisture
protection according to DIN 1946-6 of 30 to 50 m3/h, a
heating load demand of 900 to 1,500 W/h respectively
up to 20 W/m2, and/or a domestic hot water energy de-
mand of 200 to 300 W/h.

[0069] Further possible domestic engineering compo-
nents, which in one embodiment may be installed in the
building service element 100, include components of an
electric auxiliary heating system, an electric frost protec-
tion system, temperature sensors on the inside and/or
outside of the casing 101, thermostats, silencers, as well
as a control unit with, for example, interfaces for remote
control and remote reading, consumption recording, con-
trol software for the domestic engineering components,
and possibly a screen with information and control.
[0070] Close tothe vertical wall 102, the hot water tank
136 comprises two connections 127 for connection to
risers 141 respectively hot water pipes 142 leading into
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the living unit, which are routed through the shaft region
140 after the building service element 100 has been fixed
in front of the outer wall 200.

[0071] Inadditiontothe water pipes 141, after the build-
ing service element 100 has been fixed in front of the
outer wall 200, pipes for waste water, condensate, elec-
tricity and data, which are not shown in the Figures, are
also routed through the shaft region 140.

[0072] In Figures 1 to 4, floors 201 and concrete ceil-
ings 202 of the building can also be seen.

[0073] Figures 5 and 6 show a window opening 203 in
the outer wall 200 of a building provided with a soffit el-
ement 300. The soffit element 300 has the shape of a
rectangular frame and is composed of four side panels
301, each covering one side of the window opening 203.
Itis inserted into the window opening 203 from the inside
of the building. The depth of the side panels 301 is greater
than the depth of the outer wall 200 or window opening
203, so that the side panels 301 also conceal a gap 220
between facade elements 400 arranged in front of the
outer wall 200 and the outer wall 200 in relation to the
window opening 203.

[0074] The side panels 301 of the soffit element 300
are backed on their side facing away from the window
opening 203 with a heating mat 302 as shown in Figure
7, which have electrical heating elements 303 in the form
of meandering resistance wires. Preferably, as shown in
the Figures, all four side panels 301 are backed in this
manner, but three or fewer side panels 301 may also be
backed with heating elements in other variants of the
invention. For the supply of electric current, these heating
elements 303 are connected to a distributor in the building
service element 100. Suitable heating mats have, for ex-
ample, heating powers of between 200 and 500 W/m?2
respectively can be set to a maximum temperature of
between 40°C and 60°C.

[0075] As with the building service element 100, the
heating soffit element 300 can also be a prefabricated
part which, together with the ventilation system 123 of
the building service element, forms a system for temper-
ature control of a residential unit. In particular, the soffit
elements 300 should cover peak loads, while basic loads
are preferably covered by the normally more energy-ef-
ficient ventilation system 123. They can be quickly and
easily installed in the window opening 203 using, for ex-
ample, plug-in or snap-in connections.

[0076] The heated soffits are auxiliary heaters used to
support and provide peak load coverage for the supply
air heating via the ventilation system. While the air heat-
ing can preferably cover a basic load up to, for example,
18°C inside temperature, the heated soffits can individ-
ually supplement the heating requirement, for example
in connection with room-by-room thermostats. In this
way, differently warm rooms can be made possible, with
recourse to pleasant radiant heat directly at the thermal
weak point, the window.

[0077] After arranging the soffit elements 300 in the
window openings 203, windows 204 and jalousies 205
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are inserted into them, as can be seenin Figures 5 and 6.

Claims

1.

A system comprising:

a building service element (100) for fastening in
front of an outer wall (200) of a building and, in
particular, of an existing building;

wherein the building service element (100) has
a casing (101) which comprises at least one re-
ceiving region (120) with preassembled domes-
tic engineering components and a shaft region
(140) extending through the casing (101) from
top to bottom, wherein the receiving region (120)
and the shaft region (140) are arranged next to
each other, and wherein the building service el-
ement (100) has on the front side a large-area
or full-area access opening (103) through which
both the receiving region (120) and the shaft re-
gion (140) are accessible, and which is revers-
ibly closed by one or more closure elements
(104);

characterized in that the system further com-
prises:

atleast one soffit element (300) for insertion
into a door- or window-opening (203) in the
outer wall (200) of the building,

wherein the soffit element (300) has side
panels (301) corresponding to a respective
edge of the door- or window-opening (203),
wherein the side panels (301) are backed
with a heater acting thereon in a large sur-
face manner, wherein the heateris connect-
ed to a domestic engineering component of
the building service element (100) for the
purpose of energy supply, the heating pref-
erably being a heating mat (302) whose
heating elements are formed as electrical
resistance heatings.

A system according to claim 1, characterized in that
the closure elements (104) are one or more doors
pivotable about a vertical axis or flaps pivotable
about a horizontal axis, and/or in that a part of the
access opening (103) located in front of the receiving
region (120) s closed by afirst closure element (104)
and a part of the access opening (103) located in
front of the shaft region (140) is closed by a further
closure element (104).

A system according to any one of the preceding
claims, characterized in that the closure element
(104) or elements are thermally insulated, in partic-
ular have a vacuum insulation (105); and/or in that
an airtight or at least windproof seal runs between
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10.

1.

the closure elements (104) and the casing (101).

A system according to any one of the preceding
claims, characterized in that the casing (101) has
a flat rectangular shape, wherein preferably the
length of the shorter side of the casing (101) is at
least three times the depth thereof and/or the length
of the longer side of the casing (101) is at least five
times the depth thereof.

A system according to any one of the preceding
claims, characterized in that the shaft region (140)
is open upwards and downwards and the casing
(101) has corresponding passages in the floor and
the ceiling, respectively.

A system according to any one of the preceding
claims, characterized in that the receiving region
(120) is closed upwards and downwards and the
floor and/or the ceiling in the region of the receiving
region (120) are fire-protection-insulated.

A system according to any one of the preceding
claims, characterized in that the building service
element (100) comprises two shaft regions (140) to
the left and right of the receiving region (120).

A system according to any one of the preceding
claims, characterized in that the rear side of the
building service element (100) is open at least area-
wise, in particular in the region of the receiving region
(120).

A system according to any one of the preceding
claims, characterized in that the building service
element (100) has at least one pair of fastening el-
ements arranged on the left and right of the casing
(101), preferably laterally of the casing (101) at the
same height, in order to be able to fasten it in front
of the outer wall (200) of the building, wherein the
fastening elements are preferably downwardly open
suspension contours.

A system according to any one of the preceding
claims, characterized in that the domestic engi-
neering components are attached to vertical struc-
tural elements (102) of the casing (101), wherein the
building service element (100) comprises, in partic-
ular, a shelf system with crossbars (121) which can
be flexibly inserted into the casing (101) and to which
the domestic engineering components are attached,
wherein the crossbars (121) are attached to the ver-
tical structural elements (102) of the casing (101).

A system according to any one of the preceding
claims, characterized in that the domestic engi-
neering components comprise an aeration and de-
aeration system (123), which preferably has a heat
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exchanger (126) for heat recovery, or comprise an
exhaust air system.

12. A system according to claim 11, characterized in

that at least one closure element (104) comprises a
ventilation opening (106) which is adapted, in par-
ticular in terms of position and size, to an associated
air guide element (124, 125) of the aeration and de-
aeration system (123), wherein it is preferably pro-
vided that a sealing element is formed at the closure
element (104) or the aeration and deaeration system
(123), which sealing element seals an interface be-
tween the ventilation opening (106) and the associ-
ated air guide element (124, 125) when the closure
element (104) is closed.

13. Asystemaccordingtoclaim 11 or 12, characterized

in that the domestic engineering components further
comprise a hot water storage tank (136), wherein it
can be provided in particular that the aeration and
deaeration system (123) and the hot water storage
tank (136) are thermally connected via a heat pump
(129), in particular an exhaust air and/or outgoing air
heat pump.

14. A system according to any of the preceding claims,

characterized in that the building service element
(100) comprises connections for connecting the
building service element (100) to a line (141, 142)
running in the shaft region (140) or leading into a
residential unit of the building, which are preferably
arranged in a stationary manner in the building serv-
ice element (100).

Patentanspriiche

1.

Ein System umfassend:

ein Haustechnikelement (100) zur Montage vor
einer Aullenwand (200) eines Gebéaudes und,
insbesondere, eines Bestandsgebaudes;
wobei das Haustechnikelement (100) ein Ge-
hause (101) aufweist, das mindestens einen
Aufnahmebereich  (120) mit vormontierten
Haustechnikkomponenten und einen das Ge-
hause (101) von oben bis unten durchlaufenden
Schachtbereich (140) umfasst, wobei der Auf-
nahmebereich (120) und der Schachtbereich
(140) nebeneinander angeordnet sind, und wo-
bei das Haustechnikelement (100) an der Vor-
derseite eine grofR¥flachige oder vollflachige Zu-
gangso6ffnung (103) aufweist, durch die sowohl
der Aufnahmebereich (120) als auch der
Schachtbereich (140) zuganglich sind, und die
durch eine oder mehrere Verschlusselemente
reversibel verschlossen ist (104);

dadurch gekennzeichnet,
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dass das System des Weiteren umfasst:

wenigstens ein Laibungselement (300) zum
Einsetzen in eine Tir- oder Fensteroffnung
(203) in der AuRenwand (200) des Gebau-
des,

wobei das Laibungselement (300) zu je ei-
ner Kante der Tur- oder Fenster6ffnung
(203) korrespondierende Seitentafeln (301)
aufweist, wobei die Seitentafeln (301) mit
einer grofl¥flachig daran wirkenden Heizung
hinterkleidet sind, wobei die Heizung zur
Energieversorgung mit einer Haustechnik-
komponente des Haustechnikelements
(100) verbunden ist, wobei es sich bei der
Heizung vorzugsweise um eine Heizmatte
(302) handelt, deren Heizelemente als elek-
trische Widerstandsheizungen ausgebildet
sind.

System nach Anspruch 1, dadurch gekennzeich-
net, dass es sich bei den Verschlusselementen
(104) um eine oder mehrere um eine senkrechte
Achse schwenkbare Tiren oder um eine waagrech-
te Achse schwenkbare Klappen handelt, und/oder
dass ein dem Aufnahmebereich (120) vorgelagerter
Teil der Zugangso6ffnung (103) durch ein erstes Ver-
schlusselement (104) und ein dem Schachtbereich
(140) vorgelagerter Teil der Zugangsoffnung (103)
durch ein weiteres Verschlusselement (104) ver-
schlossen ist.

System nach einem der vorhergehenden Anspri-
che, dadurch gekennzeichnet, dass das oder die
Verschlusselemente (104) warmegeddmmt sind,
insbesondere eine Vakuumdammung (105) aufwei-
sen; und/oder dass zwischen den Verschlussele-
menten (104)und dem Gehause (101) eine luftdichte
bzw. zumindest winddichte Dichtung verlauft.

System nach einem der vorhergehenden Anspri-
che, dadurch gekennzeichnet, dass das Gehause
(101) eine flache rechteckige Gestalt hat, wobei vor-
zugsweise die Lange der kiirzeren Seite des Gehau-
ses (101) mindestens das dreifache von dessen Tie-
fe und/oder die Lange der langeren Seite des Ge-
hauses (101) mindestens das fiinffache von dessen
Tiefe betragt.

System nach einem der vorhergehenden Anspri-
che, dadurch gekennzeichnet, dass der Schacht-
bereich (140) nach oben und unten offen ist und das
Gehause (101) entsprechende Durchgénge im Bo-
den bzw. der Decke aufweist.

System nach einem der vorhergehenden Anspri-
che, dadurch gekennzeichnet, dass der Aufnah-
mebereich (120) nach oben und unten geschlossen
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ist und der Boden und/oder die Decke im Bereich
des Aufnahmebereichs (120) brandschutzisoliert
sind.

System nach einem der vorhergehenden Anspri-
che, dadurch gekennzeichnet, dass das Haus-
technikelement (100) zwei Schachtbereiche (140)
links und rechts des Aufnahmebereichs (120) um-
fasst.

System nach einem der vorhergehenden Anspri-
che, dadurch gekennzeichnet, dass die Riickseite
des Haustechnikelements (100) zumindest be-
reichsweise, insbesondere im Bereich des Aufnah-
mebereichs (120) offen ist.

System nach einem der vorhergehenden Anspri-
che, dadurch gekennzeichnet, dass das Haus-
technikelement (100) wenigstens ein Paar an links
und rechts am Gehause (101), vorzugsweise seitlich
des Gehauses (101) auf gleicher Hohe angeordne-
ten Befestigungselementen aufweist, um es vor der
AuRenwand (200) des Gebaudes befestigen zu kén-
nen, wobei es sich bei den Befestigungselementen
vorzugsweise um nach unten offene Einhdngekon-
turen handelt.

System nach einem der vorhergehenden Anspri-
che, dadurch gekennzeichnet, dass die Haustech-
nikkomponenten an vertikalen Strukturelementen
(102) des Gehauses (101) befestigt sind, wobei das
Haustechnikelement (100) insbesondere ein Regal-
system mit flexibel in das Gehause (101) einsetzba-
ren Traversen (121) umfasst, an denen die Haus-
technikkomponenten befestigt sind, wobei die Tra-
versen (121) an den vertikalen Strukturelementen
des Gehauses (101) befestigt sind.

System nach einem der vorhergehenden Anspri-
che, dadurch gekennzeichnet, dass die Haustech-
nikkomponenten eine Be- und Endliftungsanlage
umfassen, die vorzugsweise einen Warmetauscher
(126) zur Warmertickgewinnung aufweist, oder eine
Abluftanlage (123) umfassen.

System nach Anspruch 11, dadurch gekennzeich-
net, dass wenigstens ein Verschlusselement (104)
eine Liftungso6ffnung (106) aufweist, die insbeson-
derenach Lage und Grof3e an ein zugeordnetes Luft-
fuhrungselement (124, 125) der Luftungsanlage
(123) angepasst ist, wobei vorzugsweise vorgese-
hen ist, dass am Verschlusselement (104) oder der
Liftungsanlage (123) ein Dichtelement ausgebildet
ist, das bei geschlossener Tir (104) eine Schnittstel-
le zwischen Luftungs6ffnung (106) und zugeordne-
tem Luftfihrungselement (124, 125) abdichtet.

System nach Anspruch 11 oder 12, dadurch ge-
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kennzeichnet, dass die Haustechnikkomponenten
ferner einen Warmwasserspeicher (136) umfassen,
wobeiinsbesondere vorgesehen sein kann, dass die
Liftungsanlage (123) und der Warmwasserspeicher
(136) uber eine Warmepumpe (129), insbesondere
eine Ab- und/oder Fortluftwarmepumpe thermisch
verbunden sind.

System nach einem der vorhergehenden Anspri-
che, dadurch gekennzeichnet, dass zumindestein
Teil der Haustechnikelemente (100) Anschlisse zur
Verbindung des Haustechnikelements (100) mit ei-
ner im Schachtbereich (140) verlaufenden oder in
eine Wohneinheit des Gebaudes fiihrenden Leitung
(141, 142), die vorzugsweise ortsfest im Haustech-
nikelement (100) angeordnet sind.

Revendications

1.

Systeme comprenant :

un élément (100) de service de batiment destiné
a étre fixé devant un mur externe (200) d’un ba-
timent et, en particulier, d’'un batiment existant ;
dans lequel I'élément (100) de service de bati-
ment comporte une enveloppe (101) compre-
nant au moins une région de réception (120)
comportant des composants d’ingénierie do-
mestique préassemblés, et une région de cage
(140) s’étendant a travers I'enveloppe (101) de
haut en bas, dans lequel la région de réception
(120) et la région de cage (140) sont agencées
'une a c6té de l'autre, et dans lequel I'élément
(100) de service de batiment comporte, sur le
c6té avant, une ouverture d’accés (103) a gran-
de surface ou a surface entiére, a travers laquel-
le la région de réception (120) et la région de
cage (140) sont toutes les deux accessibles, et
laquelle est fermée de maniére réversible par
un ou plusieurs éléments de fermeture (104) ;
caractérisé en ce que le systéme comprend en
outre :

au moins un élément soffite (300) destiné a
l'insertion dans une ouverture (203) de por-
te ou de fenétre dans le mur externe (200)
du batiment,

danslequel I'élément soffite (300) comporte
des panneaux latéraux (301) correspon-
dantaun bord respectif de I'ouverture (203)
de porte ou de fenétre, les panneaux laté-
raux (301) étant revétus d’'un appareil de
chauffage agissant sur eux sur une grande
surface associée,

dans lequel I'appareil de chauffage estrelié
aun composantd’ingénierie domestique de
I'élément (100) de service de batimentdans
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le cadre d’'une alimentation en énergie, le
chauffage étant de préférence une nappe
chauffante (302) dont les éléments de
chauffage prennent la forme de chauffages
par résistance électrique.

Un systéme selon la revendication 1, caractérisé
en ce que les éléments de fermeture (104) sontune
ou plusieurs portes pouvant pivoter autour d’'un axe
vertical ou un ou plusieurs volets pouvant pivoter
autour d’un axe horizontal, et/ou en ce qu’une partie
de I'ouverture d’acces (103) située devant la région
de réception (120) est fermée par un premier élé-
ment de fermeture (104), etune partie de 'ouverture
d’accés (103) située devant la région de cage (140)
est fermée par un autre élément de fermeture (104).

Un systeme selon 'une quelconque des revendica-
tions précédentes, caractérisé en ce que I'élément
ou les éléments de fermeture (104) sont isolés ther-
miquement, comportant en particulier une isolation
sous vide (105) ; et/ou en ce qu’un joint étanche a
I'air ou au moins résistant au vent est situé entre les
éléments de fermeture (104) et I'enveloppe (101).

Un systeme selon 'une quelconque des revendica-
tions précédentes, caractérisé en ce quel'envelop-
pe (101) présente une forme rectangulaire plate,
dans laquelle, de préférence, la longueur du cété
plus court de I'enveloppe (101) est égale a au moins
trois fois sa profondeur, et/ou la longueur du cété
plus long de I'enveloppe (101) est égale a au moins
cing fois sa profondeur.

Un systeme selon 'une quelconque des revendica-
tions précédentes, caractérisé en ce que la région
de cage (140) est ouverte vers le haut et vers le bas,
etl’enveloppe (101) comporte des passages corres-
pondants dans le plancher et le plafond, respective-
ment.

Un systeme selon 'une quelconque des revendica-
tions précédentes, caractérisé en ce que la région
de réception (120) est fermée vers le haut et vers le
bas, et le plancher et/ou le plafond dans la zone de
la région deréception (120) comportent une isolation
de prévention contre l'incendie.

Un systeme selon 'une quelconque des revendica-
tions précédentes, caractérisé en ce que I'élément
(100) de service de batiment comprend deux régions
de cage (140) a gauche et a droite de la région de
réception (120).

Un systeme selon 'une quelconque des revendica-
tions précédentes, caractérisé en ce que le coté
arriere de I'élément (100) de service de batiment est
ouvert au moins par surfaces, en particulier dans la
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zone de la région de réception (120).

Un systéme selon I'une quelconque des revendica-
tions précédentes, caractérisé en ce que I'élément
(100) de service de batiment comporte au moins une
paire d’éléments de fixation agencés sur la gauche
et sur la droite de I'enveloppe (101), de préférence
latéralement parrapport a I'enveloppe (101) a lamé-
me hauteur, afin de pouvoir la fixer devant le mur
externe (200) du batiment, les éléments de fixation
étant de préférence des contours de suspension
ouverts vers le bas.

Un systéme selon I'une quelconque des revendica-
tions précédentes, caractérisé en ce que les com-
posants d'ingénierie domestique sont attachés a des
éléments structurels verticaux (102) de I'enveloppe
(101), I'élément (100) de service de batiment com-
prenant, en particulier, un systeme d’étagere com-
portant des traverses (121) pouvant étre introduites
de maniere flexible dans I'enveloppe (101) et aux-
quelles les composants de d’ingénierie domestique
sont attachés, les traverses (121) étant attachées
aux éléments structurels verticaux (102) de I'enve-
loppe (101).

Un systéme selon I'une quelconque des revendica-
tions précédentes, caractérisé en ce que les com-
posants d'ingénierie domestique comprennent un
systeme (123) d’aération et de désaération, lequel
comporte de préférence un échangeur de chaleur
(126) permettant la récupération de chaleur, ou com-
prennent un systeme d’évacuation d’air.

Un systéeme selon la revendication 11, caractérisé
en ce qu’au moins un élément de fermeture (104)
comprend une ouverture de ventilation (106) laquel-
le est adaptée, en particulier en termes de position
et de taille, a un élément de guidage d’air (124, 125)
associé du systeme (123) d’aération et de désaéra-
tion, et dans lequel il est prévu de préférence qu’un
élément d’étanchéité soit formé au niveau de I'élé-
ment de fermeture (104) ou du systeme (123) d’aé-
ration et de désaération, ledit élément d’étanchéité
fermant de maniére étanche une interface entre
I'ouverture de ventilation (106) et I'élément de gui-
dage d’air (124, 125) associé lorsque I'élément de
fermeture (104) est fermé.

Un systeme selon les revendications 11 ou 12, ca-
ractérisé en ce que les composants d’ingénierie do-
mestique comprennenten outre un réservoir de stoc-
kage d’eau chaude (136), et dans lequel il peut étre
prévu en particulier que le systéme (123) d’aération
et de désaération et le réservoir de stockage d’eau
chaude (136) soient reliés thermiquement par l'in-
termédiaire d’'une pompe a chaleur (129), en parti-
culier une pompe a chaleur a évacuation d’air et/ou
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a air sortant.

Un systeme selon 'une quelconque des revendica-
tions précédentes, caractérisé en ce que I'élément
(100) de service de batiment comprend des liaisons
permettant de relier I'élément (100) de service de
batiment a une conduite (141, 142) acheminée dans
la région de cage (140) ou menant a une unité rési-
dentielle du batiment, lesquelles sont agencées de
préférence de maniére immobile dans I'élément
(100) de service de batiment.
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Figure 1
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