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Description

The 1nvention relates to a cooling unit, 1n particular for

pr.

cooling foodstuffs.

—

Standard cooliling units 1n the form of refrigerated display units

such as the ones provided 1n supermarkets for cooling fresh

pr.

foodstuffs such as sausage or cheese 1n the above-zero

temperature range are known from the prior art.

Standard refrigerated display units have a rear wall, a bottom

element and a ceilling element such that at least a partially

open goods compartment to be refrigerated 1s spanned between

these components.

In order to enable refrigeration at all, the respective coolilng

medium supply llines and coollng medium discharge lines provided

wlth the respective throttle elements are disposed outside the

— p—

coollng unit such that as a result of the heating of the

refrigerant 1n the goods compartment, heat can be extracted from
the latter.

pr—

Routing central supply llines and dilischarge lines of the cooling

medium to and from the coolling unit always regqulres laborious

and complex 1nsulation of the pipelines. Thilis 1nsulatilion

prevents condensate from forming on the supply 1lines and

discharge lines through which a cooling medium 1s flowing, and

also prevents the lines outsilide the goods compartment to be

refrigerated from 1cing up.

Furthermore, throttle elements for controlling the mass flow and

chus also for the extraction of heat from the goods compartment

to be refrigerated are provided 1n the outside area of the

pre——

coolling unit, for example on the outer surface of the top plate.

pre——

The disadvantage of this technology 1lies 1n the fact that

molsture 1s continuously condensing on the throttle elements 1n

particular, which consequently 1ce up, 1mpalring thelr function
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or rendering them completely unusable. Furthermore, the liqgquid

condensate on the throttle elements, which are not 1nsulated,

—

and/or in the area of the throttle elements, which is likewise

not 1nsulated due to the structural fixation measures between

the cooling medium 1lines and the throttle element, 1S

detrimental to the 1nsulatilion adjoining this 1nsulation-free

area, as Tthe 1nsulation absorbs water 1like a sponge, which

significantly accelerates the corrosion of the 1lines. 1

p—

addition, the wetting of the cooling medium supply lines and

coollng medilum discharge lines also causes the latter to lose

pr—

thelr 1nsulating properties. Due to the design of known cooling

units, 1t 1s always necessary, as mentioned above, to 1nsulate

the cooling medium 1lines. However, thlis 1nsulation 1s

interrupted by the throttle elements, which for example are

flange—-connected to the lines. As a conseqguence, 1t  1s

1mpossible to 1nsulate the throttle elements themselves. Nor 1s
1t possible to 1nsulate the 1mmedlate area surroundilng the
throttle elements, hence the throttle elements and their

surroundings are designed wilthout i1nsulation and 1t 1s precilsely

here where condensate preclpitates and freezes. Due to the

—

formation of 1ce and the assoclated functional i1mpalrment of the

throttle elements, laborious defrostling steps and  long

defrosting times are requlred for defrosting the throttle

elements 1n known coolling units. Obviously, 1t 1s not possible

to cool the refrigerated goods during these defrosting steps,

pr—

hence loss of goods 1s always a possibility to be reckoned with.

Furthermore, the i1nsulation 1s continuously beiling damaged as a

pr— pr—

result of wetting such that the 1insulating e

"ect 1s lost and

expensive and laborious re-—-insulation 1s requlred. A further

disadvantage 1mposed by the prior art 1s that additional drip

pans have to be fitted directly beneath the throttle elements

1n order to collect and drain the melt water.

JP S56 3379 U discloses relevant prior art.

The problem addressed by the present i1nvention 1s therefore that

—

of providing a cooling unit whose control unilit prevents the

pr— pr—
—

ice on the throttle elements and/or a wetting of

formation o
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the i1insulation as known from the prior art.

—

This problem 1s solved accordiling to the features of claim 1.

p—

An essential point of the i1nventilion according to claim 1 1lies

1n the fact that the control unit 1s arranged within the cooliling

unit. Essentially, thilis has the advantage that 1cing up as 1n

pre——

known throttle elements 1s prevented. The control unit of this

invention 1s thus designed to be permanently 1ce-free. This
arrangement 1s also advantageous 1n that the central cooliling
medium supply and/or discharge 1lines can be designed as
completely 1nsulated by the control units withilin the cooliling

unit without the throttle elements i1nterrupting the 1nsulation

material as 1n known cooling units. During operation, the

control unit further advantageously has an 1ntrinsic temperature

in the range of -20°C to 25°C, more advantageously in the range

—

of 0.25 K to 20 K higher than the cold-storage room temperature

(depending on the cold-storage room temperature) such that

pr—

the control unit, which also corresponds

during the operation o

pre——

to the operation of the cooling unit, the temperature of the

control unit 1s always equal to or higher than the temperature

pre—— pre——

of the liguefied cooling medium and/or of the expanded cooling

medium.

pr— pr—

For the simplified discharge of condensation water of the

pre——

control unit, which may still form 1n the event of extremely

high humidity, there can be a free space between the control

unlit and the bottom element, which has no relevant, 1n particular

pr—

electronic components of the coolling unit. This ensures that the

condensate on the cooling medium lines or directly on the control

—

unit 1tself can drip down toward the bottom element, thus

entirely avoiding known corrosion, rust formation and electronic

damage due to water (condensate/ice) 1n an advantageous manner.

pr— pr—

This 1s particularly advantageous 1n terms of the duration of

the cooling unit and the resulting significantly reduced

malntenance 1ntervals. Furthermore, thils arrangement turns out

to be more economical because fewer components wear out.
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pr—

Another advantage of the bottom element 1s that 1t 1s also

sultable for collecting cooling medium and discharging the

cooling medium via the drailn during malntenance, thereby

pre—— pre——

avoldling contamlnation of the cooling unit 1tself.

pr——

An essential point of the 1nvention according to claim 1 lies

1n the fact that the control unit 1s arranged withilin the cooling

unit, at least partially within an 1nsulation wunit. This
arrangement has the advantage that the control unit 1n this case
10 1s arranged at least partially, advantageously completely,

p—

wlithin an 1nsulation unit. This 1s particularly advantageous for

pr——

insulating the control unit from the humidity of the ambilent air

such that 1n addition, a way to prevent condensate and 1ce

formation 1s created. The 1nsulation unit 18 furthermore

—

15 advantageously made of 1nsulation material, for example expanded

polypropylene or polystyvrene, such that a temperature gradient

pr—

arises between the 1nner volume of the i1nsulation unit and the

pr— pr—

cooling unit 1tself. The 1nner volume of the i1nsulation unit 1s

advantageously heated to a higher temperature than the outside

20 environment. Consequently, here too the control unit 1s desilgned

to be ice-free and/or anti-icing.

The control units described here are advantageously arranged

wlthlin a cooling unit, more advantageously at least partially,

25 most advantageously 1n the goods compartment to be refrigerated

pre——

of the cooling unit.

pr— pr—

An advantage of both of the cooling units according to claim 1

or 2 described here lies 1n the fact that the cooling unit 1s

pr——

30 optimally balanced hvydraulilically. The basis of the hvdraulic

—

balance 1s an appropriate design of the refrigeratlion network

by means using plpe network calculation programs. To this end,

p—

the coolling capacity of the 1ndividual cooling units and the

pr— pr—

pressure losses of all components of the pipe network must be

35 known. Hydraulic balancing 1s lackling 1n the prior art, hence

certaln coolilng units 1n proxlimlty to the cold generator are

oversupplled and cooling units remote from the cold generator

are undersupplied. In this case, a cold generator 1s
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advantageously understood to mean a device which conveys the

coolling medium, for example a heat pump, whose cooling medlum

or refrigerant 1s brine. This means that the brine temperature

must be lowered 1n order to cool the undersupplilied cooling units

so that the cold generator cycles more frequently. Furthermore,

—

the lowering of the brine temperature also means that the brine

concentration must be 1ncreased, thereby causing a deterioration

pre——

1n the value of the specific heat capaclty and consequently also

— pr—

of the efficiency. With the control unit described here,

pr——

preclsely these disadvantages of the prior art are overcome and

an optimum hvydraulic balance 1s achieved.

Further advantageous embodiments are listed 1n the dependent

claims.

According to the i1nvention, the control unit 1s designed as a

pr—

pump arrangement. An advantageous of the pump arrangement liles

pr— P~

1n the fact that the latter glves o heat energy durilng

operation. This 1ntrinsic heat prevents the pump arrangement

pre——

1tself from sweatlng or 1cing up. A further advantage 1s that

the dew polnt temperature 1in electric control units,

pr—— pr——

particularly of a pump arrangement, 1s elevated due to self-

pr—

heating. This means that due to the self-heating of the control

—

unit, the temperature, particularly 1n the housing of the pump

arrangement, 1s ralsed to a temperature such that no moilisture

pre——

can precilpltate within the housing of the pump. Consequently,

p—

the temperature in and/or on the housing of the pump arrangement

1s always higher than the dew point temperature 1n the goods

pr—

compartment to be refrigerated during the operation of the pump

pre——

arrangement, which also corresponds to the operation of the

cooling unit.

pr—
-

In addition, the provision of one pump arrangement per

refrigeration polnt turns out to be advantageous 1n that pump

arrangements with lower outputs can also be used. This
decentralized 1ndividual arrangement 1s also advantageous 1n

that each cooling unit 1s designed to Dbe 1ndividually

controllable so that the refrigeration temperature, for example,
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—

of each coollng unilit can be adjusted 1n accordance wilith the

goods to be refrigerated.

—

The provision of at least one pump arrangement per cooling unit

also results 1n an 1deal hvydraulic balancing, as stated above,
such that each pump arrangement only provides as much delivery

head as 1s actually needed by the correspondiling cooling unit.

The pump arrangement 1s designed 1n such a way that 1t

pre——

contlnuously overcomes the pressure loss of the heat extraction

transfer element and of the supply line or discharge line through

which the cooling medium 1s flowlng.

Additionally or alternatively, 1t 1s also possible to arrange

the control unit, advantageously the pump arrangement, 1n the

pre——

ventilation flow of the heat exchanger of the cooling unit such

that the control unit is also kept sweat-free and/or ice-free,

—

at least during operation, by means the ventilation flow of the

heat exchanger.

Furthermore, 1t 1s also possible to keep the pump arrangement

pr——

free of condensate and/or ice by insulating the control unit

p—

within the cooling unit. This can be accomplished with, for

example, a simple 1nsulation unit that encloses the control unit.

In the simplest case, the 1nsulation unlt can merely be designed

as temperature—-insulating. Alternatively, a diffusion-tight

—

design of the i1nsulation unit would also be conceivable.

Furthermore, 1n another advantageous embodlment, the pump

pr—

arrangement 1s designed as a high-efficiency pump. Thilis 1s

advantageous due to the fact that a needs-approprilate mass flow

pre——

of the cooling medlium 1s delivered by the controlled high-

efficiency pump, which makes a uniform, continuous flow velocility

pre——

of the coolling medium withilin the coollng unit possible with high

—

energy efficilency.

Obviously, this 1s not to be construed as limitling, as provision

pre——

of several pump arrangements per cooling unit 1s also
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conceilvable.

—
-

In particular, the design of the control unit as a pump

pre——

arrangement 1s advantageous 1n that the pressure loss of the

pr—
-

coollng medium network of a cooling unit can be reduced

pre——

significantly. For example, the provision of a central cooling

medium delivery pump and throttle elements arranged 1n a manner

known from the prior art regqulres that a significantly higher

dellvery pressure be provided due to the requlrement for an

pre——

effective valve authority (Pvess) 1n the cooling medium network

p—

with a central cooling medium delivery pump. Consequently, for

pre——

an effective valve authority of at least 0.4, the total pressure

Q

to be provided would have to be i1ncreased by 67 % 1n comparison

to a cooling medilum network 1n which the mass flow per cooling

unit 1s controlled by one pump arrangement 1n each case.

Accordilng to an example that 1s not part of the claimed 1nvention,
the control unit 1s designed as a control element advantageously
comprlising multiple throttle elements and at least one pump
arrangement. Accordingly, the throttle elements can be selected

pr—

from, for example, the group of 2-point wvalves, 2-way valves,

3-way valves and/or balancing valves.

Alternatively or additilionally, 1t 1s also possilible to arrange

the throttle element 1n the ventilation flow of the heat

pr—

exchanger of the cooling unilit such that the throttle element 1s

—

also kept sweat-free and/or ice-free by means of the ventilation

pr—— pre——

flow of the heat exchanger, at least durlng the operation of the

cooling unit.

The control unit can thus advantageously be designed as a pump

arrangement and/or as a throttle element with a central cooling

medium delivery pump 1n the goods compartment to be refriligerated.

For example, 1t i1s thus conceivable for pump arrangements and/or

pr—

throttle elements and/or combinations thereof to be arranged

wlithin the coolling unit, more advantageously within the goods

compartment to be refrigerated, whereln the throttle elements

—

are advantageously selected from the group of 2Z2-point wvalves,
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2-way Vvalves, 3-way valves and/or Dbalancing valves. n

particular, the pump arrangement within each cooling unit, more

advantageously within each cold-storage room, has proven to be

pre——

effective and reliable because the pump arrangement always

remalns 1ce—-free.

It 1s furthermore concelvable that the cooling units described

here also comprise at least one local control device, which for

—

example regulates and/or controls the flow rate of the pump

arrangement or the mass flow of the throttle element. This
control device can be integrated in the pump arrangement and/or
in the throttle element and/or be arranged separately 1in the
cooling unit and/or outside the cooling unit. Furthermore, the
control device 1s advantageously designed 1n such a way that 1t

controls the local control units within the cooling unit and

also 1ncreases or reduces the delivervy head, as needed, of the
central cooling medium delivery pump and/or decentralized pump

arrangement.

In a further advantageous embodiment, the control unit 1s
desligned to be controllable via at least one sensor element.
This 1s advantageous because the control unit, 1n particular the
pump arrangement, can be controlled 1ndividually, dependiling on

pr——

che coolling medium, the supplying of the cooling medium, the

pr— pr——

temperature thereof and/or the pressure thereof, 1in order to

make a pressure compensation and/or a Cemperature

compensation/equalization. The SEensor 1S advantageously

deslgned as a probe and connected via at least one i1interface to

the control unit, advantageously to the pump arrangement, and/or

to the control device. The i1interface 1s advantageously designed

as a bus, more advantageously as a Modbus and/or as a PWM signal

and/or as a 0- to 10-volt interface.

In particular, 1t has proven to be advantageous to provide tTwoO

—

sensor elements 1n the flow direction of the coolling medilum,

pre—— pre—— pr——

l1.e., of the refrigerant, upstream of and downstream of the

control unit, whereln both sensor elements are advantageously

disposed at the same distance from the control unit. This enables
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pr—— pr——

reliable control of the mass flow of the cooling medium. Both

sensors are each advantageously connected via an 1nterface to

the control unit. This connection can be wired and/or wireless,

pre——

for example vilia radlio or RFID. For example, 1t 1s thus

concelvable for the data acqguired by the sensor elements to be
transmitted wirelessly to the control unit and/or to the control

device and processed there. Alternatively, 1t would also be

conceivable for the control unit and/or the control device to

retrieve the data acquired by the sensor elements 1n

predeterminable time 1ntervals from the latter for further

processing.

According to the 1nventilion, the 1nsulation unlt comprilses at

least one filrst opening for passing the coollng medium supply

line 1nto the 1nsulation unit and at least one other opening for

pr—

passing the coolling medium discharge line out of the 1nsulation

unit, wherein the 1nsulation unit addilitionally comprises at

pre——

least one condensate collecting duct. The provision of an

lnsulation unit 1s advantageous for malntalning the control unit

nearly i1ce-free and/or condensate-free also during reduced

pr—

operation of the pump arrangement or 1n the case 1n which the

control unit 1s desligned as a throttle element with a central

cooling medium dellvery pump.

The 1nsulation unit advantageously spans a closed space around

pr— pr—

"ect of 1nsulation

the control unit such that the 1nsulating e

unilit 1s explolted. In the simplest case, the 1nsulation unit 1s
designed as a rectangular solid, a cube, or also as a sphere.
Obviously, this 1s not to be construed as limiting, hence any

other polygonal shapes and bodies are also conceilvable.

However, should condensate still form on the control unit, the

insulation unit, which 1s advantageously formed from at least

one 1nsulating materilal, comprilises at least one condensate

collection duct. In the simplest case, this condensate

collection duct 1s designed as a depression, for example an

inclined channel, such that the condensate 1s collected 1n at

pr—

least one collection area of the i1nsulation unit, advantageously
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—

at the bottom thereof, and can then be easily discharged.

—

The passage opening of the cooling medium supply and discharge

lines are advantageously designed as moisture- and/or gas-tight

wlith sultable sealing elements.

The condensate collection duct also advantageously opens 1nto

che collection area, which comprises a further opening within

pr—

the wall of the 1nsulation device. In order to ensure the

pre——

moisture—-and/or gas-tightness of this opening as well, 1t has

proven to be advantageous to open the opening suddenly by means

pre——

of a valve, for example a solenoid wvalve, 1n order to draln the

condensate quickly and completely from the 1nsulation unit. The

solenoid valve 1s advantageously controlled 1n accordance with

— —

the amount of condensate and/or of the condensate welght.

Corresponding sensor elements are provided for this detection.

Additionally, providing a heating device withilin the 1nsulatilion

unlit 1n order to prevent condensate formation and to regulate

—

the temperature of the control unit would be conceivable.

It 1s furthermore also conceilivable to draln the condensate from

the 1insulation unit wvia a control flap and/or tilting flap,

— p—

provision of which 1s then made 1nstead of the solenoid valve.

These cwo  flaps are advantageously mechanically and/or

electronically controllable such that an automatlic openiling

pre——

and/or closing of the control flap and/or tilting flap takes

pr— —

place depending on the amount of condensate and/or of the

condensate welght.

It 1s furthermore conceilvable to arrange a further conveving

device, for example an additional pump, within the 1nsulation

pr——

unit, which pumps out the condensate 1n the collection area of

the 1nsulation unit. The pump 1s advantageously arranged wilthin

the 1nsulation unit. Alternatively, suctioning the condensate

1n the collection area from the outside 1s also conceilvable. In

this case the suction device, for example a pump, 1S

advantageously arranged outside the i1nsulation unit. Both pumps

pr——
—

are preset 1n such a way that, depending on the amount of
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condensate and/or the condensate weight, they directly produce

the corresponding output and actively remove the condensate from
the 1nsulation unit. To thils end, probes or other sensor elements
could advantageously be arranged within the 1nsulation unit,

—
e

advantageously 1in and/or at the collection area of the

insulation unit and/or on and/or in the condensate collection
duct.

Insulation unit and 1nsulation devilice can advantageously be used

synonymously here. It has furthermore been shown to Dbe

particularly advantageous to form the 1nsulation unit from
expanded polypropylene. This material 1S particularly

lightweight and can be made 1n any shape.

It 1s furthermore advantageous to provide the i1nsulation unit

pre——

at least partially on and/or in the upper ceiling element of the

coolling unit. Thilis 1s advantageous 1n that the condensate can

then be removed from the 1nsulation device via the coolling unit.

It 1s thus possible to dispense with complex line systems. The

pre——

insulation unit 1s advantageously provided as a component of the

coollng unit and can also be formed 1ntegrally with the latter,

for example.

In a further advantageous embodiment, 1t 1s conceilvable to

arrange the control unit 1n a further, additional housing
section within the cooling unit, wherein this housling section
can be provided alternatively or 1n addition to the i1nsulation

pre——

unit. This 1s advantageous because an addilitional fixing of the

control unit 1s provided by the housing section, whilich 1s

advantageously deslgned as open downwards toward the bottom

element. In additilion, the housling section also reduces noilse.

The housing section 1s advantageously arranged on, for example

bolted to, the rear wall of the cooling unit. The housing can

furthermore also be desligned as a screen such that 1t

advantageously completely spans the control unit arranged on the

rear wall of the cooling unit, whereln the screen can be designed

as plate—-shaped or also as a C-profile, for example. This does

pre——

not affect the function of the control unit.
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It 1s furthermore concelvable to provide further control or

monitoring devices wilithin the housing sectlion such that the

further housing section 1s designed as a decentralized control

unit. Advantageously, the cooling unit 1s controlled entirely

via this control unit. Advantageously, each coolling unilit further

comprilses at least one power supply.

—
e

Nno correspondlng housling section 1s provided 1n a cooling

—

"1xed to

unit, then the control unit 1s advantageously firmly a

the coollng unit such that 1t 1s not damaged durlng transport,

for example.

It has also been proven to be advantageous to arrange the control

unit on the rear wall, more advantageously 1n the lower third

pre—— pre——

of the rear wall of the cooling unit orilented toward the cold-

storage room. This 1s advantageous because thilis significantly

reduces the 1influence of the turbulence of the air flow generated

—

by the control unit designed as a pump arrangement. If the

control wunit, more advantageously the pump arrangement, 1S

disposed too far up 1n the cooling unit, thilis can give rise to

the dilisadvantage, particularly 1n open cooling units, that the

coollng curtaln 1s 1nterrupted, causing non-uniformities 1n the

pre——

cooling of the goods.

In a further advantageous embodlment, the bottom element 1s

— —

desligned to be fixed or detachable as part of the racks. If the

bottom element 1s firmly attached to the cooling unit, this 1s

—

advantageous because the stability of the entire cooling unit

1s 1ncreased. Furthermore, 1t 1s also advantageous Dbecause

pr—

further components of the cooling unit, such as fans or heat

extraction transfer elements, for example, can be arranged 1n

and/or on the bottom unit.

—

f the bottom element 1s designed detachably with the cooling

pre——

unit, 1t 1s advantageous 1f the bottom element has a trough-

shaped sectlon whose openling which 1s oriented toward the

pr——

interior of the cooling unit. The condensate that forms on the
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lines and/or on the pump arrangement within the cooling unit,

for example, can thus be easily and expedilently removed from the

cooling unit.

In a further advantageous embodliment, the coollng unit 1s

designed as a cold-storage room and/or as a refrigerated cabinet

and/or as a refrigerated display unit. This 1s advantageous

because the cooling unit described here can thus be used 1n

diverse ways. Dependiling on the embodiment, 1t 1s advantageous
to design the coolling unit to be open, at least partially closed

and/or also completely closed. For example, it 1s thus also

concelvable for the coolling unilits described here to be designed

as cold-storage rooms and/or as mobile refrigerated containers.

In a further advantageous embodiment, 1t has proven to be

pre——

advantageous 1f the cooling medium supply line, which has a

lower temperature than the cooling medilum discharge 1line, 1s

designed as longer 1n 1ts longitudinal extension within the

pr—

cooling wunit than the cooling medium discharge 1line for

pr—

conducting the cooling medium out of the coolling unit. An

insulating of the 1lines can thus be dilispensed with almost

entirely, advantageously entirely.

In a further advantageous embodiment, the cooling unit 1s
desligned as a cooling module unit. This 1s advantageously
understood to mean a modular unilit such that, depending on the

—

local conditions, a plurality of such modular coolling units are

designed to be connected wlth one another 1n series or 1n

parallel. Consequently, 1t 1s advantageous to provide a

plurality of the cooling wunits connected to one another

described here, which are even more advantageously designed as

pre——

cooling module units. The advantage of the cooling module units

lies in the fact that each unit can be controlled and/or actuated
separately and 1n each case comprises at least one separate

control unit, 1n particular a pump arrangement.

Obviously, this 1s not to be construed as limiting, hence 1t 1s

also conceilivable that central control processes such as the
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—

supplying of cooling medium, for example, can be regulated

and/or controlled via central control devices.

Accordingly, the cooling module units can be controlled/actuated
and/or regulated and/or monitored Jointly as well as
controlled/actuated and/or regulated and/or monitored

p—

individually, separately from one another, such that when, for

example, multiple cooling module units are connected to one

another 1n series, each cooling module unit can have, for example,

a different refrigeration temperature. For example, the

—

requlrements of the foodstu

pr—

s Tto be refrigerated can thus be

met 1n an expedient and power—-saving manner.

In addition, the fact that the cooling units described here each

advantageously also comprise a power supply unit and/or a

pr—

control unit 1s also advantageous. For example, even 1f a single

coolling module failils, thils ensures that the other cooling units

wlll continue to function and that the whole system does not

have to be shut down 1n order to make repalrs or replace parts.

In a further advantageous embodiment, the cooling units,

advantageously the cooling module units, each have at least one

coupling element for rapid assembly. The coupling element can

be designed as, for example, a latching connection and/or clip

p—

connection and/or Dbayonet-type connection. The advantage of

providing at least one coupling element, advantageously tTwo

coupling elements, on the cooling medium supply line and/or on

the cooling medium discharge line lies 1n the fact that assembly

—

of the cooling units on site 1s simplified considerably.

—

Depending on the local conditions, any number of coollng units

can be arranged against one another quickly and easily 1n that

CWO Ccooling units are brought 1nto operative engagement wilth
cach other via the corresponding coupling elements such that the
coolling medium network 1s expanded by one cooling unit, whereiln
the cooling medium networks are designed to be 1ndividually
regulatable and/or controllable/actuatable and/or monitorable,

1n particular by the pump arrangement provided 1n each case.
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Thlis 1nvention also discloses a cooling system with at least two

pr—

cooling module units according to at least one of the above-

mentioned features, whose cooling medlum networks are connected

to one another 1n a cooling medium-tight manner vilia coupllng

p—

elements. In this case 1t has also proven to be advantageous 1f

the coupling elements also have at least one sealilng element soO

pr—

that the leakage of cooling medium 1s prevented. Depending on

pre——

che embodliment, 1t 1s advantageous 1f the cooling medilum supply

lines and the cooling medium discharge lines run 1n and/or on
the cooling unit 1n such a way that two cooling unilits arranged
adjacently to one another can be easily connected.

p—
-

It 1s thus conceivable to provide these llines on the outside of

pr—

the cooling units, for example on the outside of the ceilliling

—

element, or also in the bottom area and/or on the back wall of

che coollng unit, where the control unit 1s also advantageously

slituated. It 1S thus possilble to achleve a further

simplification constructionally because the correspondlng lines

—

are arranged within the base area of the coollng unit or along

pr——

the 1nside of the back wall and any condensate that forms can

—

be discharged directly downward and out of the cooling unit via
the bottom trough.

pre——

A further advantageous polnt of the cooling units described here

lies 1n the fact that the coolling system formed by coupling the

1ndividual cooling units comprilises a line network, which can be

used for cooling goods compartments, for example refrigerated

display units 1n supermarkets. By providling the control units

within the goods compartments to be refrigerated and/or in the

cold generator, throttle elements outsilide the coollng unlts are

—

dispensed with completely. The superordinate line network of the

pr—

coollng system, which consists of the central coolling medium

supply and discharge lines which run to and from the i1individual
coolling units, 1s deslgned wilithout control units, more

advantageously without control elements, such that in particular

no control elements are i1ntegrated for controlling the mass flow

—

of the coolling medium. This essentially has the advantage that

an 1clng-up as 1n arrangements known from the prior art 1is
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control unit of this 1nvention 1S

pr—— pr——

p—

"ectively

providing a central pump arrangement with local

throttle elements wilithin each cooling unilit 1n addition to the

decen

cCase

arrangement 1s llkewilse

Lo be re:

1t has proven to

"ralized con

"rigerated.

“rol unit

—

would also be conceivable. In this

—

be advantageous 1f the central pump

arranged within the goods compartment

A further arrangement of the 1nvention 1s a variant 1n which the

central pump arrangement 1s part o

this wvarilant,

“he housing of

pre——

a hea

L P UIlp,

pr—

the refrigeration unit. In

the central pump arrangement 1s situated within

for example.

The coollng units and cooling module units described here are

—

advantageously part of a refrigeration circult, 1n which the

transport ot

pr—

the cooling medium designed to be a refrigerant 1s

controlled wvilia at least one heat pump, 1n particular a brine

oump .

The terms cooling medium and refrigerant can therefore be

used synonymously.

Advantages and expediencles can be 1nferred from the following

description 1n conjunction with the drawling. Shown are:

Fig.

unit;

Fig.

Fig.

Fig.

Fig.

1

a sSchematic

— pr—

11llustration of one embodiment of a coollng

—

a schematic section of a cooling system;

a schematic view of

pr—

a system with multiple cooling units;

B

a further schematic i1llustration of a coolling unit;

B

a further schematic i1llustration of a coolling unit;
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—
-

Fig. 6 a further schematic illustration of a cooling unit;

—
-

Fig. 7 a further schematic illustration of a cooling unit;

—
e

F'igs. 8a to ¢ a lateral sectional view of a cooling unit;

B

Fig. 9 a further schematilic 1llustration of a cooling unit; and

—
-

Fig. 10 a further schematic illustration of a cooling unit.

Fig. 1 shows a cooling unit 1, which comprises a compartment W

to be refrigerated. The compartment W to be refrigerated 1s

characterilized 1n that the compartment 1s delimited by a ceilling

element 2, a rear wall 4 and a bottom element 6. The celling

element 2 upwardly encloses tThe goods compartment W to be

refrigerated. The Dbottom element 6 downwardly dellmits the

coolling unit 1, whereilin the waste water can be dilischarged from

the goods compartment to be refrigerated via openings 1n the
bottom element. Stand elements 8, which can be adjusted

depending on the local conditions, can advantageously Dbe

provided on the bottom element 6. In the simplest case, the

stand elements 8 are provided as feet, which are deslgned as

adjustable 1n their height. Furthermore, 1t 1s also conceilvable

o design the cooling unit 1 as closed and, for example, capable

—

of being closed wilith a glass door.

The cooling unit 1 shown here 1n thilis embodiment further

comprilises vertical struts 10, which are provided for additional

pr—

stabillization of the rear wall 4 and which also support the

celling element 2. These struts 10 are also used to hold shelves

—

for the foodstu

s to be refrigerated (not shown).

In addition, a line section 12 1s shown schematically as an

—

example on the outer surface of the ceilling element 2. In this

case the line section 12 constitutes a part of the cooling medium

supply line 16. The line section 12 runs 1n the longiltudinal

—

direction of the cooling unit 1 and can comprilise coupling

elements (not shown) or also closure elements (not shown) on the
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respectlve ends E, depending on whether further coollng units

are provided for attachment thereto. The cooling units 1 are

suppllied with coollng medium via the llne sections 12.

Also situated 1n the compartment W to be refrigerated 1s a unilt

via which heat 1s extracted

pr—

from the compartment W to be

refrigerated. Parts of this unit 1nclude a heat exchanger 34 or

a heat transfer element

elements (not shown) .

—

20,

d

control device 24 and sensor

In thilis embodiment of the cooling unit 1, a cooling medium 1s

supplied to the compartment W to be refrigerated wvia a 1line

section 12. The pump arrangement 14 of the cooling unit 1 conveys

the coolling medium within the cooling unit 1 as needed such that

the coolling medium flows via the heat exchanger 34 1nto the line

section 13 and 1s then conduc

—

ced vlia the same out of the coolling

pr—

unit 1. Both lline sectilons are advantageously part of the central

—

line network of a cooling system 22. The cooling system 22

brine heat pump (not shown).

The directions of the

represent the flow or

within a cooling unit

shown) .

—

1 or w1l

Al YOWS

An advantage of the local,

lles 1n tTthe fact that the

chin the cooling system 22 (not

further comprises at least one cold generator, for example a

depicted 1n Figures 1 to 10

pr—

flowlng direction of the cooling medium

decentralized pump arrangement 14

delivery pressure of the pump

p—

arrangement 1s such that the pressure loss of the respective

line sections 12 and 13 and of

pre——

the heat exchanger 34 can be

pr—

overcome. For regulating the necessary mass flow of the coollng

medium, sensor elements

refrigeration capaclty o:

An advantageous variliant of

(not

pr—

—

shown) enable the demand for the

the

recording of the temperature

refrigerated. For example,

compartment W to be re:

"rigerated rises, then the mass flow of

the cooling medlum 1s 1ncreased by the control unit 14, 15. If

1

- each coolling unit 1 to be determined.

demand determination 1s the

1n the compartment W to Dbe

f this temperature 1n  the

p—
-
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the temperature 1n the compartment W to be refrigerated drops,

pre——

then the mass flow of the cooling medium 1s reduced.

pre——

The 1line section 13 of the cooling medium discharge 1line 186

advantageously runs parallel to the line section 12. This 1s not

to be construed as limiting, and thus 1t 1s also conceivable for

the two lline sections 12, 13 to extend wilithilin the cooling unit,

pr—

1n the longitudilinal direction thereof, for example along the

—

rear wall 4. The arrangement of the two sections 12, 13 or the

pre——

diameter thereof can be freely chosen and can elther be

established at the outset by the production technology or later

on the jJob site, depending on the local condilitions. For example,

1t 1s thus conceivable for the cooling medium to be supplied

pre——

near the bottom by the bottom element 6 of the cooling unit 1,

—

whereas 1t 1s discharged at the opposite end of the cooling unit

1 via the ceiling element 2.

The control device 14 here 1s deslgned as a pump arrangement,

—

for example as a high-e

"iciency pump, which regulates and/or
controls and/or monitors the cooling medium pressure and/or the
coollng medium temperature. To thilis end, the control unit 14 1is
connected to the cooling medium supply line 1lo. The coollng

pr—

medium supply line 16 1n turn opens downstream of the pump

arrangement 14 1nto a heat exchanger 34, which 1s advantageously

deslgned as a brine heat transfer element 20. In thilis embodiment,

the 1llustrated coolling unit 1 comprises multiple subsections,

whereln only one pump arrangement 14 1s provided. The cooling

pr——

medium supply line 16 extends 1n the longilitudlnal direction of

the coolling unit 1.

The heat exchanger 34; 20 1s connected to the coollng medium

discharge line 18. It 1s also the case that the cooling medium

supply 1line 16 and the cooling medlium discharge 1line 18 are

connected to or are 1integrally formed with the lline section 12

and the line section 13, respectilively. The cooling medium flows

pre——

into the coolling unit 1 1n the direction of the arrows Z and

— —

back out of the cooling unit 1 1n the direction of the arrows.
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The coolling medium supply line 16 1s advantageously positioned,

pr——

wlth the pump arrangement 14, 1n the longitudilinal extension of

pr— pr—
—

the cooling unit 1 upstream of the heat transfer element 20 of

the cold-storage room W. This 1s advantageous 1n that the control

5 unit 14, 15 does not sweat and/or cannot ice up due to the

continuous flow around 1t. The reason for this 1s that the air

which flows via the heat exchanger 34;20 can absorb

signlificantly more molsture than alir which does not flow.

10 Obviously, the cooling unit 1 described here can also have known

components (not shown here) and 1s connected to the

pr——

refrigeration circuit and/or to the central line network of a

—

cold generator such as a heat pump, for example, Dby tThe

superordinate lline sections 12, 13.
15

pr——

Fig. 2 shows a section of two cooling units 1 coupled to one

another, which are connected to each other via a coupling element

32. The same reference signs as before correspond to the same

components and they will not be explained again here. The

20 coupling element 32 forms an operative connection between the

two cooling units 1. The two line sectilions 12 arranged adjacently

pre——

to one another of each cooling unit 1 are advantageously

connected to one another 1n a cooling medlium-tight manner via

coupling elements 32, for example plastic or metal tees. The

p—

25 routing of the cooling medium supply/discharge lines 16, 18 1is

only i1ndicated schematically here and can be determined on the

—

basis of the actual local conditions.

For low pressure and/or temperature loss, advantageously the
30 cooling medium supply line 16 1s designed as longer 1n 1ts

longitudinal extension wilithin the cooling wunit 1 than the

coollng medium discharge line 18. In comparison to the former,

p—
-

the latter is designed as significantly shortened. The ratio of

pr—

the cooling medium supply line 1o to the length of the cooliling

35 medilum discharge line 18 1s advantageously from 5:1 to 1.1:1.
Obviously, the cooling unit 1 described here can also have known
components (not shown here) and 1s connected to the

pr——

refrigeration cilrcult of the heat pump (not shown) by the
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superordilnate line sections 12, 13.

A further embodliment 1s shown 1n Fig. 3. Here, three coollng

units 1 arranged at a distance from one another form a cooling

svstem 22. The same reference signs as before correspond to the

same components and they will not be explained again here. Each

—

of the cooling units 1 comprises cooling medium supply and

discharge lines 16, 18 as well as a pump arrangement 14 and a
control device 24. The medium lines 16, 18 are connected without

control units to the central 1line sections 12, 13. The line

sections 12, 13 1n turn form the line network with a cold

pre——

generator, e.g., a heat pump 11. The i1ndividual control of the

—
e

pump turns out to be advantageous wilith thilis arrangement of one

pump 14 per cooling unlt 1n each case. All three cooling units

1 can thus be varilably actuated according to the requlrements

pre——

of, for example, the goods to be refrigerated such that, for

—

example, each cooling unit has a different temperature.

Fach cooling unit 1 comprises an 1lnterior coollng medium network

and a control device 24, which advantageously regulates and/or

—

controls the output of the pump arrangement 14. The coollng

medium entering the coolling unit 1 first flows through the pump

assembly 14, 1n order to be conducted subsequently to the heat

cransfer element 20. After passing through the heat transfer
element 20, the coolling medlum 1s transported via the coolilng
medium discharge line 18 to the line section 13 and exits the

cooling unit 1 again. The two central line sections 12 and 13,

together with the heat pump 11 which 1s designed as, for example,

a heat pump, form the lline network outside the cooling units 1.

pre——

Owling to the exceptionally advantageous arrangement of the pump

arrangements 14 1n each cooling unit 1, the line network to the

heat pump 11 1s desligned without control units. This 1ncreases

the efficiency.

A modification 1s shown 1n Fig. 4, 1n which here too the same

reference signs as above correspond to the same components. The

cooling unit 1 shown here further comprises power electronics

14a 1n addition to the pump arrangement 14. Furthermore, check
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valves 25, which control the cooling medium flow, are also

provided wilithin the cooling unit 1. Fig. 5 differs from this 1in

—

that 1n addition, provision 1s made of throttle elements 15,

e.dg., throttle elements with assoclated power electronics 1b5a.
5 The power electronics 15a here are advantageously designed as

servomotors. The servomotor which 1s assigned to each throttle

element 15 1s responsilible for adjusting the throttle element 15,

for example 1n order to adjust the cooling medium flow.

10 F1g. 6 corresponds to the design from Fig. 3, whereln accordilng

p—

to one example which 1s not part of the c¢laimed 1nvention,

throttle elements 15 are arranged 1n each cooling unit 1 instead

— —

of the pump arrangement 14. These elements are used for fine

tuning the demand. The cooling system 22 shown 1in Fig. © further

15 comprilses a single pump arrangement 14, which 1s arranged wilithin

a cooling unit.

A further embodliment with throttle elements 15, 1n which here

the pump arrangement 1s arrandged within the heat pump, 1s shown

20 1n Fig. 7. This 1s likewlise advantageous for keeping the pump

— —

arrangement free of ice and/or free of condensate.

—

Fi1g. 8a - ¢ shows a schematic lateral view of a cooling unit 1,

1n which the same reference signs as 1n Fig. 1 correspond to the

25 same components and will not be explalned agaln here.

The bottom element 6 here 1s trough-shaped 1n the front region,

advantageously formed opposite the rear wall 4. The depression

serves as a condensate collection trap and/or as a refrigerant

30 collectlon trap durlng malntenance work.

pr——

"erent

It 1s also conceivable to make the rear wall 4 out of di

materials such that, for example, an upper rear wall portion 4a

pre——

has a different 1nsulating property than the lower rear wall

pr—
-

35 portion 4b. The arrangement of the control element 14,

—

advantageously a high-efficiency pump, 1n the lower third of the

cooling unit 1 has proven to be advantageous due to the

—

controlling of the control and/or monitoring function. The two
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cooling medium lines 16, 18 run within the cooling unit 1 and

occur 1n medium-tight connection with the line sections 12, 13

pr—

only on the outside of the ceiling element 2. It 1s thus ensured

within the entire coollng system 22, which comprises multiple

cooling units 1, that the continuous coollng medium flow 1s

ensured between the cooling units 1.

The cooling unit 1 shown 1n Fig. 8a further comprises shelves

26 and an outlet area 30, from which the cold alr flow exits

pre—— pre——

"ect of gravity.

like a curtain and descends under the e

pr—

Figures 8b, ¢ show further exemplary embodiments of the coolilng

unit 1, in which the cooling medium lines 12 and 13 are 1ntegral

pre——

components of the cold-storage room. This means that the 1line

—

sections 12 and 13 are 1ncorporated 1nto the 1nsulation of the

pre——

rear wall 4 or of the ceilling element 2.

Fig. 9 shows vyvet another embodiment. Here the coollng units are

desligned as cold storage rooms. In this case the arrangements

pre——

of the 1ndividual components within the cold-storage rooms are

p—
-

different from the above-mentioned examples of refrigerated

cablnets. In addition to a pumpling arrangement 14 and a control

device 24, each coolling unit, 1n this case each cold-storage

room, also comprises at least one Sensor element 38,

advantageously for recordilng the temperature. The cooling system

22 1lllustrated here 1s also hooked up to a heat pump 11 via the

line network.

pr—

Fig. 10 shows a further advantageous embodiment of the coollng

unit 1. As 1n the preceding figures, the cooling unit 1 here 1s

deslgned as a cooling unit module, which can be arranged

individually and/or 1in combination with other cooling module

units 1. In the latter case, multiple cooling units 1 form

pre——

components of a cooling system 22.

The same reference signs as 1n the preceding figures correspond

to the same components and will not be explained again here.
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4 —

In the embodiment of the cooling unit 1 1llustrated in Fig. 10,

the latter comprises an 1nsulation unit 36, which 1s arranged

—

on the top of the coolling unit

detachable arrangement such th

1. This can be a fixed and/or

pre——

at an easy replacement of the

lnsulation unilt 36 1s also possible. On the other hand, 1t 1s

also advantageous to provide th

—

component of the cooling unit 1

SO expenslive assembly costs can

The 1nsulation unit 36 1s fix-c
2 .

The pump arrangement 14 1s arra

e 1nsulation unit 36 as a fixed
durilng production, as by dolng

be saved.

onnected to the ceiling element

nged withilin the i1insulation unit

30, which 1s advantageously formed from 1nsulation material 40,

more advantageously from at least one polymer foam, even more

advantageously from at least one

valve 25 1s disposed upstream o:

pre——

pr—

expanded polypropvlene. A check

—

- the pump arrangement 14 1n the

flow direction of the cooling medium. Thilis wvalve controls the

p—

flow of the cooling medium and can also stop 1t completely, for

example durlng repalrs or transport. A further check wvalve 25

1s likewlse arranged 1n the 1nsulation unilit 36 1n the outflow

pre——

direction of the coollng medium

—

The connection of the 1nsulatio

has proven to be advantageous

common opening 42. The opening 4

n unit 36 to the cooling unit 1
1n that both components have a

2 can advantageously be designed

p—

as a connection between tThe 1nterior volume of the 1nsulation

unlit 36 and the 1nterior space

case, any condensate can flow

pre——

of the cooling unit 1. In this

p—

directly out of the 1insulation

pr—

unit 36, via the 1nclined bottom surface 44 thereof, and be

removed vlia the cooling unit 1.

Another alternative 1s, for example, to design the 1nclined

pr——

bottom surface 44 of the 1nsulation unit 36 as a condensate

collection duct such that the

more easlily and qguickly out o

condensate can be dralned even

f the 1nsulation unit 36. The

condensate collection duct advantageously comprises at least one

depression, which 1s advantage

ously designed as a dJgroove 1n
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which the condensate collects.

p—

It has furthermore proven to be advantageous 1f the opening 1s

designed to be reversibly closeable with a sealing cap, for

5 example with a solenoid valve, a tilting flap or a control flap

(not shown) such that, depending on the condensate amount and/or

the condensate weight, the flap automatically opens 1n order to

allow the condensate to drain away and then automatically closes

—

and seals agaln. Here 1t 1s advantageous 1f the condensate 1s

pre——

10 discharged offset with respect to the cooling medium lines 1n

p—

order to prevent the corrosion thereof. The cooling medium lines

in the inlet and/or outlet area(s) on the insulation unit 36 are
advantageously provided wlith sealing elements (not shown), which

seal them in a ligquid-tight and/or gas-tight manner.
15

The condensate collection duct and/or the inclined bottom area

p—

44 can advantageously be formed from a further material, for

example from a water-resistant and/or water-repelling organic

and/or inorganic coating, for example from at least one polvymer,

2 0 at least one block copolymer, at least one surfactant, at least

one sol or at least one sol-gel composition and/or a mixture

pre——

thereof. The organic coatling can also advantageously comprise

at least one halogen, for example fluorine. The at least one

coatlng material 1s advantageously designed to be hydrophobilc,

25 more advantageously superhvdrophobic, such that a large contact

angle greater than and/or equal to 90° is defined and

consequently only small wetting surfaces are formed between the

condensate and the coating material. This 1s for a much easiler

—

discharge of the condensate. In addition to the chemical

pr—

30 modification of the 1nclined Dbottom area 44, a physical

treatment 1s also conceilvable such that the surface properties

pre—— pr—

of the 1nclined bottom area 44 and 1n particular of the

—

condensate collection duct are negated by means of plasma, laser

or the like such that the agueous condensate tends to be repelled

35 and dralns away more easilily.

All features disclosed 1n the application documents are clailmed

as essential to the 1nvention, provided that they are novel,
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individually or 1n comblnation, over the prior art.
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List of reference signs

12, 13
14
14a
15
1oa
16
18
20
22
24
20
30
32
34
36
38
40
47
44

ATrrow

Cooliling unit

Cel1ling element
Rear wall
Upper rear wall portion

Lower rear wall portion

Bottom element
Stand element
Vertical strut
Heat pump

Line sectilon

Pump arrangement
Power electronics

Control element/throttle element

Power electronics
Cooling medium supply line

Coollng medilium discharge line

Heat transfer element
Cooling system
Control device
Shelves

Outlet area

Coupling element

Heat exchanger

Insulation unit

Sensor element

Insulation material

Openiling

Inclined bottom surface
Goods compartment

Supply
Discharge

flow direction

flow direction

Cooling medium flow direction

DK/EP 3076106 T3
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Patentkrav

p—

1. Koleenhed (1), 1ser til koling af levnedsmilidler, omfattende

1 det mindste

a. et varerum (W) og begraensningselementer, som 1 det mindste

delvist omspander varerummet (W), og som omfatter 1 det mindste

et loftselement (2), 1 det mindste en bagvaeg (4) samt 1 det

mindste et bundelement (0),

b. 1 det mindste en kglemediumtilfgrselsledning (1o6) ti1l

ti1lforsel af et kolemedlium 1nd 1 kgleenheden (1) og 1 det mindste

en kolemediumbortforselsledning (18), der er anbragt adskilt fra

pr——

kolemediumtllforselsledningen (10), t1l bortledning aft

pr— p—
-

kolemediet ud af kgleenheden (1) med henblik pa udformning af

et kglemediumsnet 1nde 1 kgleenheden (1),

B

c. 1 det mindste en reguleringsenhed (14;15) til regulering af

cemperaturen og/eller trykket 1 det kglemedium, der 1 det
mindste delvist gennemstrommer kgoleenheden,

en 1soleringsenhed (30),

hvor 1soleringsenheden (36) omfatter 1 det mindste en forste

pre——

abning ti1il gennemforing af kglemediumtilforselsledningen (16)

ind 1 1soleringsenheden (36) og 1 det mindste en vyderligere

pre——

abning til gennemforing af kglemedlumbortforselsledningen (18)

ud fra 1soleringsenheden (30), hvor regulerilingsenheden er

udformet som pumpeanordning (14),

kendetegnet ved, at

reguleringsenheden (14;15) er anbragt 1nde 1 kgleenheden (1),
hvor reguleringsenheden (14;15) 1nde 1 kgleenheden (1) 1 det

mindste delvist er anbragt 1nde 1 1soleringsenheden (36), 0g

hvor 1soleringsenheden vderligere omfatter 1 det mindste en

kondensvandopsamlingskanal.

2 . Koleenhed 1folge krav 1,
kendetegnet ved, at

pumpeanordningen (14) er udformet som hgjeffektivitetspumpe,

fordelagtigt omdrejningstalstyret.

3. Koleenhed 1fglge krav 1,
kendetegnet ved, at



10

15

20

DK/EP 3076106 T3

_29_

pumpeanordningen (14) er anbragt 1 et husafsnit 1nde 1

kogleenheden (1).

4. Koleenhed 1folge krav 1,
kendetegnet ved, at

denne hver gang har 1 det mindste et koblingselement (32) til

hurtigmontage.

—

5. Kogleenhed 1folge 1 det mindste et af de foregaende krav

kendetegnet ved, at

koleenheden (1) er udformet som kolerum og/eller kgolemgbel

og/eller som kglereol.

o . Koleanleg (22) med 1 det mindste to, 1 det mindste delvist

ved si1den af hinanden anbragte kglemodulenheder (1) 1fglge 1 det

pre——

mindste et af de foregaende krav, hvor kglemodulenhederne (1)

er udformet kglemediumstaet forbundet med hinanden, hvor der

reguleringsenhedsfrit er udformet et overordnet ledningsnet 1

pr—
-

koleanlaegget, hvilket ledningsnet Dbestar af de centrale

kglemediumtilforsels—- o0og bortforselsledninger (12;13), som

forlober henholdsvilis hen til og vaek fra de enkelte kgleenheder

(1) .
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Fig. Ba
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Fig. 8b
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Fig. 8C
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