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(57) ABSTRACT 
A device for climate control of a building (20), in which 

flatly formed external temperature elements (5) at least 
partially cover an outer side of the building (20), wherein the 

external temperature-control elements (5) are settable to a 
predefinable temperature value. Furthermore, a temperature- 

control element (5) and a method for climate control of a 

building (20) are specified. 
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DEVICE FOR CLIMATE CONTROL OF A 
BUILDING AND METHOD FOR THIS 

PURPOSE 

The present application is a National Stage entry of 

PCT/EP2015/055398, filed on Mar. 16, 2015, the contents of 
which are incorporated by reference in its entirety. 

The present invention relates to a device for climate 
control of a building according to the preamble of claim 1, 

a temperature-control unit for use in the device according to 

the preamble of claim 14, and a method for climate control 
of a building according to the preamble of claim 15. 

Since ancient times, humans have attempted to provide an 
optimum solution for a pleasant room climate in summer 

and in the warm regions with building climate control. The 
approaches are as old and varied as the problem itself. 

An efficient solution, which is very costly and presents a 

health risk, however, is the use of climate control systems, 
which do represent a solution which can be regulated and 

influenced, but at the cost of an actually pleasant room 
climate. Other approaches, such as shading, sophisticated 

ventilation systems, evaporative cooling by roof greening or 
evaporation elements have the disadvantage of low effi- 

ciency and lack of regulation. 

Moreover, known teachings for building air temperature 
control are known from DE 41 03 010 Al and DE 10 2008 

009 085 B4, wherein an airflow is also generated in these 
known teachings which—as in the case of climate control 

systems—is frequently perceived to be unpleasant. 
The object of the present invention is therefore to provide 

a device for climate control of a building, which does not 

have the above-mentioned disadvantages. 
This object is achieved by the features specified in the 

characterizing part of claim 1. Further embodiment variants 
of the device according to the invention, a temperature- 

control unit for use in the device, and a method for climate 

control of a building are specified in further claims. 
The invention firstly relates to a device for climate control 

of a building. The device according to the invention is 
distinguished in that 

flatly formed external temperature-control elements at 
least partially cover an outer side of the building and 

the external temperature-control elements are settable to a 

predefinable temperature value. 
In contrast to known climate control systems, the device 

according to the invention prevents a penetration of warm 
air into the building, which has to be blown out from the 

building again with high expenditure of energy during the 
use of climate control systems and thus also increases the 

external temperature around the building. Upon the use of 

the device according to the invention, the walls and the roofs 
of buildings are prevented from heating up and this heat is 

prevented from entering the interior of the building over a 
very long period of time and radiating outward. Thus, on the 

one hand, a pleasant room climate results in the building, on 
the other hand, due to the lack of thermal radiation outward, 

a more pleasant climate is also obtained around the building. 

In this manner, the higher temperature in the inner cities in 
comparison to outlying regions is reduced. 

One embodiment variant of the device according to the 
invention is that 

flatly formed internal temperature-control elements at 
least partially cover an inner side of the building and 

the inner temperature-control elements are settable to a 

predefinable temperature value. 
Further embodiment variants of the device according to 

the invention are that at least one temperature-control unit is 
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2 
provided and a distribution system is provided, which is 
operationally connected to at least one temperature-control 

element and the at least one temperature-control unit, and a 

temperature-control medium is provided in the distribution 
system, using which the predefined temperature value is 

settable in the at least one temperature-control element. 
Still further embodiment variants of the device according 

to the invention are that the temperature-control medium has 
at least one of the following properties: 

liquid; 

at least proportionally consists of water; 
freezing point below 0° C., preferably below 5° C.; 

gaseous; 
at least proportionally consists of air. 

The efficiency can be significantly increased and the heat 
absorption can be regulated by means of control of the flow 

speed of the temperature-control medium, in particular by 

the use of a low-temperature temperature-control medium— 
for example, in a temperature range of 4° C. to 5° C. The use 

of the liquid heated by the external temperature to 17° C. to 
18° C. in the interiors as ceiling or wall cooling ensures the 

further reduction of the internal temperature, which is influ- 
enced by internal heat sources. 

Further embodiment variants of the device according to 

the invention are that the temperature-control elements 
cover at least 50%, preferably at least 80% of the outer side 

and/or the inner side. 
Further embodiment variants of the device according to 

the invention are that the external temperature-control ele- 
ments are arranged spaced apart in relation to the building 

outer side, so that a first intermediate space results between 

building outer side and external temperature-control ele- 
ment. 

Further embodiment variants of the device according to 
the invention are that the internal temperature-control ele- 

ments are arranged spaced apart in relation to the building 

inner side, so that a second intermediate space results 
between building inner side and internal temperature-control 

element. 
Further embodiment variants of the device according to 

the invention are that a climate envelope encloses the outer 
side of the building with the exception of windows and 

doors, wherein the external temperature elements are inte- 

grated into the climate envelope. 
Further embodiment variants of the device according to 

the invention are that a corrosion-proof metal layer is 
provided on the surface of the temperature-control elements 

oriented toward the building. 
Further embodiment variants of the device according to 

the invention are that the temperature-control elements 

consist of a film, through which the temperature-control 
medium can be conveyed in multiple applied paths from an 

inlet opening to an outlet opening. 
Further embodiment variants of the device according to 

the invention are that an insulation layer exists, which at 
least covers the external temperature-control elements on the 

outer side thereof, wherein the insulation layer is preferably 

covered from the outside using a corrosion-proof cover. 
Further embodiment variants of the device according to 

the invention are that the corrosion-proof metal layer has a 
surface-enlarging structure on the surface of the tempera- 

ture-control elements oriented toward the building. 
Further embodiment variants of the device according to 

the invention are that temperature-control medium dis- 

charged from a temperature-control unit firstly flows 
through external temperature-control units and then internal 

temperature-control units.
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Furthermore, a temperature-control unit according to the 

invention for use in a device for climate control of a building 

is specified. The temperature-control unit according to the 

invention is distinguished in that at least one inlet opening 
and at least one outlet opening are provided, wherein a 

temperature-control medium can move on a variety of paths 
from an inlet opening to an outlet opening. 

Finally, a method for climate control of a building is 
specified, wherein the method according to the invention is 

distinguished in that 

at least regions of outer sides of the building are tem- 
perature controlled by circulating a temperature-control 

medium through flat external temperature-control ele- 
ments which are provided on the outer side of the 

building, 
the temperature-control medium in temperature-control 

units is set to a predefined temperature value, and 

the temperature-control medium is supplied to the tem- 
perature-control elements via a distribution system. 

One embodiment variant of the method according to the 
invention is that 

at least regions of inner sides of the building are tem- 
perature controlled by circulating the temperature-con- 

trol medium through flat internal temperature-control 

elements, which are provided on the inner side of the 
building, and 

the temperature-control medium flows through the inter- 
nal temperature-control elements after flowing through 

the external temperature-control elements. 
Tt is to be expressly noted that the above-mentioned 

embodiment variants or combined embodiment variants can 

be combined in any desired manner. Only the combinations 
of embodiment variants which would result in a contradic- 

tion due to the combination are excluded. 
Exemplary embodiments of the present invention will be 

explained in greater detail hereafter on the basis of figures. 

In the figures: 
FIG. 1 shows a section through a region of a building 

which is equipped with a device according to the invention 
for climate control, wherein two details A and B are shown 

enlarged, 
FIG. 2 shows a top view of a temperature-control element 

according to the invention having entry and exit openings 

for temperature-control medium, and 
FIG. 3 shows a section through a temperature-control 

element integrated into an insulation element according to 
one embodiment variant of the present invention. 

FIG. 1 shows a section through a region of a building 20 
having a roof structure 23 and a fagade 22. According to the 

invention, a support construction 2 is provided on the 

building outer side—i.e., on the roof structure 23 and/or on 
the fagade 22—-which enables a spaced-apart installation of 

an external temperature-control element 5, wherein it is 
formed flatly and at least partially covers the outer side of 

the building 20. An intermediate space 18, which is also 
referred to hereafter, for example, as a first intermediate 

space 18, results between the external temperature-control 

unit 5 and the outer surface of the fagade 22 and/or the roof 
structure 23 due to the spaced-apart installation. In order that 

the first intermediate space 18 is closed per se, the external 
temperature-control elements 5 form an actual climate enve- 

lope 1, which can comprise the entire building 20 in par- 
ticular. This enables the temperature of the building 20, 

including facade 22 and roof structure 23, to be kept at a 

predefined temperature value. 
The great advantage which is obtained by the present 

invention is illustrated by a simple computational example: 
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4 
if one presumes a building footprint of 100x100 m and a 

building height of 8 m, an enclosed building volume of 

80,000 m? is thus obtained. In the case of a conventional 

building climate control, this building volume of 80,000 m* 

has to be actively cooled. However, if only the intermediate 

space is to be cooled, as is provided according to the 

invention, and one presumes that—again with identical 

building dimensions—the above-defined intermediate space 

has a depth of 5 cm, in the present invention, a volume to be 

cooled of only approximately 700 m* thus results, which is 

obviously substantially smaller than the conventional build- 

ing climate control. The resulting possible savings in the 

energy costs to be applied for the cooling for a climate 

control according to the present invention are correspond- 

ingly large. 

In a further embodiment variant of the device according 

to the invention, there is additionally an internal tempera- 

ture-control element 16, 17, which is again flat and at least 

partially covers the inner side of the building 20. A second 

intermediate space 19 results between the internal tempera- 

ture-control unit 16, 17 and the inner surface of the building 
20 due to a spaced-apart installation by means of support 

construction 2. 

In order that the second intermediate space 19 is also 
closed per se, the internal temperature-control elements 5 

complete the climate envelope 1 around the building con- 
struction. This enables the temperature of the entire building 

20, including fagade 22 and roof structure 23, to be kept at 
a predefined temperature value. The requirements for opti- 

mum room climate control are thus also provided, because 

the temperature of a temperature-control medium 11 is set to 
a predefined value, wherein this is performed, for example, 

using a temperature-control unit 12. The temperature-con- 
trol medium 11 is thereafter conducted through the external 

temperature-control elements 5, wherein a distribution sys- 

tem 10, 13 is provided for this purpose, which is connected 
to the temperature-control elements 5. The temperature- 

control medium 11, after leaving an external temperature- 
control element 5, is either conducted back to the tempera- 

ture-control unit 12 via the distribution system 10, 13 or the 
temperature-control medium 11 is firstly supplied to the 

internal temperature-control elements 16, 17. 

The temperature-control medium 11 has specific require- 
ments depending on the respective application. In particular, 

the temperature-control medium 11 has at least one of the 
following properties: 

liquid; 
at least proportionally consists of water; 

freezing point below 0° C., preferably below 5° C.; 

gaseous; 
at least proportionally consists of air. 

The two details A and B are each shown enlarged in FIG. 
1. This relates to showing possible implementations of the 

distribution system in a corner region of a building 20 (detail 
A) or in a transition region from an external temperature- 

control element 5 to an internal temperature-control element 

16, 17 (detail B). 
Finally, there is an array of options for setting the tem- 

perature-control medium 11 to a predefined value. One 
option is shown in FIG. 1, in which filtered groundwater is 

used as the temperature-control medium 11. Since ground- 
water generally has a lower temperature, energy expendi- 

tures for the cooling are lower, since pre-cooling has already 

occurred. The temperature-control unit 12 is only necessary 
then if the temperature of the groundwater proves to be 

excessively high for the cooling. Only then is cooling of the
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temperature-control medium 11 using a conventional cli- 
mate control device necessary. 

In a specific application, it has been shown that the 

temperature-control medium 11 has to be cooled to a tem- 
perature of 4° C. to 5° C. The temperature-control medium 

11, which is distributed via the distribution system 10, 13 
and conducted through the external temperature-control 

elements 5, has then warmed up to a temperature of 17° C. 
to 18° C. The temperature-control medium 11 in this tem- 

perature range is preferably suitable for direct introduction 

into the internal temperature-control elements 16, 17 and 
subsequently return to the temperature-control unit or return 

into the groundwater. Pleasant climatic conditions could 
thus be provided in the interior 14. 

In a further embodiment variant of the present invention, 
alternatively or additionally to the regulation of the tem- 

perature of the temperature-control medium 11, the setting 

of the climatic conditions in the interior 14 is performed via 
the flow speed of the temperature-control medium 11. For 

this purpose, a control unit 21 is provided, which comprises 
a controllable pump for the temperature-control medium 11. 

As already explained, FIG. 1 shows an intermediate space 
in each case both on the outer side and also on the inner side 

of the building 20. However, it is also conceivable that the 

temperature-control elements 5, 16, 17 are arranged directly 
on the fagade 22 and/or on the roof structure 23. An 

intermediate space between building components and the 
temperature-control elements is indicated in particular, how- 

ever, if the temperature-control medium 11, and as a result 
thereof also the surfaces of the temperature-control ele- 

ments, are strongly cooled, as is the case in the above- 

mentioned example, for example. Thus, in the event of high 
temperature differences, condensation water will accumu- 

late on the surfaces of the temperature-control elements, 
which can result in moisture damage on the building 20 or 

on the climate envelope 1. 

In a further embodiment variant of the present invention, 
it is therefore proposed that condensation water which forms 

on the temperature-control elements be discharged inten- 
tionally. A collection system for condensation water is 

accordingly provided (not shown in FIG. 1), whereby it is 
ensured that no damage can occur on the building 20. 

FIG. 2 shows a top view of an embodiment variant of a 

temperature-control element 5 according to the invention. 
There are two films in this case, which have spot weld 

points, which hold together the two films. The temperature- 
control medium 11, which enters through an entry opening 

24 into the temperature-control element 5, is conveyed 
through the weld points on various paths 7 to an exit opening 

25. A variety of paths are therefore available to the tem- 

perature-control medium 11 from the entry opening 24 to the 
exit opening 25, whereby an optimum temperature distribu- 

tion is obtained in the temperature-control element 5. 
FIG. 3 shows a section through a sectional plane C-C 

indicated in FIG. 2 through a temperature-control element 5, 
wherein further layers are also visible in addition to the 

actual temperature-control element 5. The temperature-con- 

trol element 5 is thus integrated into an insulation layer 8, 
which is covered toward the outside using a corrosion-proof 

cover 9, using which the components located underneath are 
protected from external influences such as water, snow, UV 

radiation, or the like. 
On the opposite side of the insulation layer 8, a corrosion- 

proof metal layer 3 is provided, which prevents a penetration 

of condensation water into the insulation layer 8. In one 
embodiment of the present invention, as shown in FIG. 3, 

adjoining the corrosion-proof metal layer 3, a surface- 
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6 
enlarging structure 4 is visible, which promotes the flow of 
heat and/or cold from the temperature-control element 5 to 

the surroundings—in particular in the intermediate space if 

such an intermediate space is provided. 
Further aspects of the method according to the invention 

are explained in greater detail hereafter: 
The invention relates to a method for cooling building 

surfaces on the outside by way of a climate envelope, which, 
when applied to the external surfaces of the building, 

prevents the heating of the building surfaces—for example, 

facades 22 and roof structure 23—due to the thermal radia- 
tion of the sun. The climate envelope 1 consists of multiple 

layers, which are either installed as individual elements or as 
a flat construction and consists as components of a support 

construction 2, which is permanently connected to the 
building as a frame for accommodating the temperature- 

control elements or the flat construction, a corrosion-proof 

metal layer 3, which is provided with a corrosion-proof 
surface-enlarging structure 4 which is enlarged in the direc- 

tion of the building envelope, a liquid supply, which is 
provided with a structure which ensures a redundant flow 

property (identified in FIG. 2 by the flow path 7), an 
insulation layer 8, and a weatherproof and corrosion-proof 

cover 9, which protects lower components from the external 

influences such as water, snow, UV radiation, or the like. 
The cooling of the building surfaces is performed by a 

closed coolant liquid loop 10, by cooling the temperature- 
control medium 11, for example, to a temperature of 4° C. 

to 5° C. and conducting it via a distribution system 13 into 
the temperature-control elements 5 of the climate element 1 

and the temperature of the outside air between the building 

envelope 1 and the climate envelope 1—1.e., in the first 
and/or second intermediate space 18, 19—significantly 

decreasing due to the cooling of the corrosion-proof metal 
layer 3. 

As already mentioned, filtered groundwater can be used 

as the temperature-control medium as a liquid, whereby the 
pre-cooled groundwater results in a lower energy consump- 

tion. The heated water can subsequently be conducted back 
into the ground. 

In a further embodiment variant of the method according 
to the invention, the temperature-control medium for the 

further cooling of the inner spaces 14 is conducted at a 

temperature of 17° C.-18° C. into a system for sealing and/or 
wall cooling elements—i.e., into the internal temperature- 

control elements 16, 17. 
In still a further embodiment variant of the method 

according to the invention, the water condensed on the 
enlarged surface of the corrosion-proof metal layer 3 is 

conducted via a collection system into a collection basin as 

utility water. 
In still a further embodiment variant of the method 

according to the invention, the flow speed of the tempera- 
ture-control medium 11 is influenced by means of control 

unit 21. 
Finally, in still a further embodiment variant of the 

method according to the invention, a sol or another liquid 

having a freezing point of significantly below 0° C. is used 
as the temperature-control medium 11, whereby it can be 

cooled in the temperature-control unit 12 to temperatures 
below 0° C. 

The invention claimed is: 

1. A device for climate control of a building (20), wherein 

the device comprising: 
flatly formed external temperature-control elements (5) at 

least partially cover an outer side of the building (20),
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the external temperature-control elements (5) are settable 

to a predefinable temperature value, 

the external temperature-control elements (5) are 

arranged spaced apart in relation to the building’s outer 
side so that a first gap (18) is between the building’s 

outer side and the external temperature-control ele- 
ments (5), wherein the first gap is not in fluid commu- 

nication with an inner side of the building, and 
a collection basin, wherein condensation water accumu- 

lated on the external temperature-control elements (5) 

and within the first gap (18) collects in the collection 
basin. 

2. The device according to claim 1, further comprising 
flatly formed internal temperature-control elements (16, 

17) at least partially cover the inner side of the building 
(20) and 

the internal temperature-control elements (16, 17) are 

settable to a predefinable temperature value. 
3. The device according to claim 2, wherein the tempera- 

ture-control elements (5; 16, 17) cover at least 50%, pref- 
erably at least 80% of the outer side or the inner side, 

respectively. 
4. The device according to claim 2, wherein the internal 

temperature-control elements (16, 17) are arranged spaced 

apart in relation to the building inner side, so that a second 
air gap (19) results between building inner side and internal 

temperature-control element (16, 17), wherein the second air 
gap is completely isolated from an inner side of the building. 

5. The device according to claim 1, wherein at least one 
temperature-control unit (12) is provided and a distribution 

system (10, 13) is provided, which is operationally con- 

nected to at least one temperature-control element (5; 16, 17) 
and the at least one temperature-control unit (12), and a 

temperature-control medium (6, 11) is provided in the dis- 
tribution system (10, 13), using which the predefined tem- 

perature value is settable in the at least one temperature- 

control unit (5; 16, 17). 
6. The device according to claim 5, wherein the tempera- 

ture-control medium (6, 11) has at least one of the following 
properties: 
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liquid; 

at least proportionally consists of water; 

freezing point below 0° C., preferably below 5° C.; 

gaseous; 

at least proportionally consists of air. 

7. The device according to claim 6, wherein the tempera- 

ture-control medium (6, 11) has a freezing point below 0° C., 

preferably below 5° C. 

8. The device according to claim 5, wherein the tempera- 
ture-control elements (5; 16, 17) consist of a film through 

which the temperature-control medium (6, 11) can be con- 
veyed on multiple applied paths from an inlet opening (24) 

to an outlet opening (25). 

9. The device according to claim 5, wherein there is an 
insulation layer (8), which at least covers the external 

temperature-control elements (5) on the outer side thereof, 

wherein the insulation layer (8) is preferably externally 
covered using a corrosion-proof cover (9). 

10. The device according to claim 5, wherein the tem- 

perature-control medium (6, 11) discharged from a tempera- 
ture-control unit (5; 16, 17) firstly flows through the external 

temperature-control units (5) and then internal temperature- 
control units (16, 17). 

11. The device according to claim 1, further comprising a 

climate envelope encloses the outer side of the building (20) 
with the exception of windows and doors, wherein the 

external temperature-control elements (5) are integrated into 

the climate envelope. 

12. The device according to claim 1, further comprising a 
corrosion-proof metal layer (3) is provided on the surface of 

the temperature-control elements (5; 16, 17) oriented toward 
the building (20). 

13. The device according to claim 12, wherein the cor- 

rosion-proof metal layer (3) has a surface-enlarging struc- 
ture (4) on the surface of the temperature-control elements 

(5; 16, 17) oriented toward the building (20). 

* * * * *




