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ABSTRACT

The invention relates to a compressed air supply unit for a
commerclial vehicle, having a compressed alir inlet that can
be coupled to a compressor, a filter unit that is coupled
to the compressed air 1inlet wvia a delivery 1line, a
discharge valve unit that 1s coupled to a discharge outlet
and the delivery line, an energy saving control output that
can be coupled to a control 1input of the compressor, a
first wvalve unit and a second valve unit, wherein the

discharge valve unit, the energy saving control output, and

the regeneration of the filter unit can be controlled via
the valve units. The invention provides that a first
control 1input of the discharge valve wunit, the energy
saving control output and the regeneration of the filter
unit can be controlled via the first valve unit, and that a
second control input of the discharge wvalve unit can be
controlled via the second valve unit. The invention further
relates to a method for operating a compressed air supply

unit.
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COMPRESSED AIR SUPPLY UNIT FOR A COMMERCIAL VEHICLE,
AND METHOD FOR OPERATING A COMPRESSED AIR SUPPLY UNIT

A compressed air supply unit for a commercial vehicle
having a compressed air inlet that can be coupled to a

compressor 1s disclosed. A filter module 1s coupled to

the compressed air 1inlet via a delivery line, a

discharge valve unit 1s coupled to a discharge outlet

and the delivery 1line, and an energy-saving control

outlet <can be coupled to a control 1nlet of the

compressor. A first wvalve unit together with a second

valve unit, serves to control the discharge valve unit,

the energy-saving control outlet and regeneration of

the filter module. The first wvalve unit serves to
control a first control inlet of the discharge valve
unit, the energy-saving control outlet and  the
regeneration of the filter module, and the second valve
unit serves to control a second control 1nlet of the

discharge valve unit.

A method for operating a compressed alr supply unit

having a compressed air 1nlet that can be coupled to a

[

compressor, a filter module coupled to the compressed
air inlet via a delivery line, a discharge valve unit
coupled to a discharge outlet and the delivery line, an
energy—-saving control outlet that can be coupled to a
control inlet of the compressor, and a first valve unit

together with a second valve unit, the wvalve units

serves to control the discharge valve unit, the energy-

saving control outlet and the regeneration of the
filter module. The first wvalve unit serves to control a

first control inlet of the discharge valve unit enerqgy-
saving control outlet and the regeneration of the
filter module, and the second valve unit serves to
control a second control inlet of the discharge wvalve

unit.

Such compressed air supply units fulfil numerous

functions 1in commercial vehicles. These 1include, 1n
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particular, the supply of dry, purified compressed air

to the Dbraking system and other compressed air

yr—

consumers, the exercise of a multi-circult safety wvalve

function to safequard varlous consumer cilrcuits and to

p—
.

ensure a specific filling order and the provision of a

pressure regulator function. The compressed air used by
the compressed air consumers 1s provided primarily by a

compressor, which 1s generally driven by the internal
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combustion engilne of the commercial vehicle. In many
systems the compressor can be brought into an energy-
saving state, either by separating a clutch, which

serves to couple the compressor to the internal

combustion engine, or by pneumatic actuation of a
compressor control 1inlet, 1in order to Dbring the
compressor 1into an 1dling state. Such energy-saving

measures may be further supported in that the operating

sequences 1n the compressed air supply unit as far as
possible take place in such a way that compressed air,

once generated, does not needlessly go to waste. It

should be noted here that a certain compressed air loss

1s unavoidable, since the filter module of the
compressed alr supply unit has to be repeatedly
regenerated. For this purpose dry compressed air i1s fed
from the compressed air reservoirs connected to the
compressed air supply unit through the filter module in
a direction opposed to the delivery direction. The air
flowing through the filter module at least partially

absorbs the moisture in the filter unit before flowing

out 1nto the open wvia the discharge wvalve of the
compressed alr supply unit.

EP 1 318 936 Bl describes a compressed air supply unit,

which 1s equipped with a regeneration function and an

energy-saving outlet for bringing a compressor into an
1dling state. Provision is made for two solenoid
valves, which perform these functions. The intention
here 1s to 1link the opening of the regeneration air
path to the opening of the discharge valve. In this way
the compressed air i1s lost from the volume between the
discharge valve and a non-return valve, arranged
downstream of the filter module and facing the
consumers, only when this 1s unavoidable due to the
regeneration required.

pro—
—

In other systems in the state of the art the energy-

saving state is linked to the opening of the discharge
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valve, that 1s to say whenever the compressor is

brought 1nto an energy-saving state the discharge valve

p—

1s also opened. In the absence of any countermeasures,

this results in an unnecessary pressure l1loss over the
entire delivery line upstream of a non-return valve,
which faces the consumers and is arranged downstream of

the filter module.

The object of the invention is to provide a compressed

alr supply unit and a method of operation affording a

high potential energy saving and an increase in the

functionality compared to the state of the art.

This object 1is achieved by the features of the

independent claims.

Advantageous embodiments of the invention are specified

in the dependent claims.

The 1invention is based on the compressed air supply

unit of generic type in that the first wvalve unit

|

serves to control a first control inlet of the

discharge valve unit, the energy-saving control outlet

and the regeneration of the filter module, and the

second valve unit serves to control a second control
inlet of the discharge valve unit. The compressed air
supply wunit can therefore be regenerated solely by

switching over the first wvalve unit, since both the
regeneration alr path and the discharge valve can be

opened by switching over the first valve unit. At the

same time by switching over the first valve unit the

compressor connected to the energy-saving control

outlet 1s switched over into an idling state or an

operating state with reduced energy consumption. In

order to be able to bring about this 1dling state of
the compressor even when regeneration is not desired or
necessary, however, the discharge valve unit has a

second control inlet, which can be actuated by the
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second valve unit. The discharge valve can thereby be
kept closed even when the first control inlet of the

discharge valve 1s being ventilated.

The first wvalve unit wusefully evacuates the first

control inlet of the discharge valve unit in a first

switching state and ventilates the first control inlet
of the discharge valve unit in a second switching

state, and the discharge valve unit is brought into an

opened state by ventilation of the first control inlet

when the second control inlet is evacuated. If neither
the first nor the second control inlet of the discharge

valve 1s ventilated, the latter is closed. If the
second control 1nlet remains evacuated, whilst the
first control inlet is ventilated, the discharge valve

can be opened.

In particular, the second valve unit evacuates the

second control inlet of the discharge valve unit in a

first switching state and ventilates the second control

R

inlet of the discharge valve unit in a second switching

state, and the discharge valve unit is closed when the
second control inlet is ventilated, even when the first
control inlet is ventilated. This means that the second

control 1inlet of the discharge valve has priority over

the first control inlet. If the same pressures prevail

on both control inlets, the ventilation of the first
control 1inlet has no effect. This can be achieved in
that the force develored by the ventilation of the

second control inlet is assisted by a spring or in that

the control inlets have different effective pressure
areas soO that, given identical pressures, different

forces act on a control element of the discharge valve.

Providing two valve units each having two switching

states means that 1n total four possible operating

states are available, whereby in a first operating

p—

state of the compressed air supply unit the first valve
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unit assumes its first switching state and the second
valve unit assumes its first switching state, so that a
first delivery operating state prevalls. The

regeneration air path 1is closed, the compressor is in

1ts delivery phase and the discharge valve is closed.

Furthermore, in a second operating state of the
compressed alr supply unit the first valve unit assumes
1ts first switching state and the second valve unit
assumes 1ts second switching state, so that a second
delivery operating state prevails. The regeneration air

path 1s closed, the compressor is in its delivery phase

and the discharge wvalve 1s closed. In contrast to the
first delivery operating state, in the second delivery

operating state the second control inlet, which was

evacuated 1in the first delivery operating state, 1is
ventilated. This does not lead to a change in the
switching state of the discharge valve unit, since the
latter assumes 1ts closed state even when the control

inlets are evacuated.

Furthermore 1n a third operating state of the

compressed air supply unit the first wvalve unit assumes

1ts second switching state and the second valve unit

assumes 1ts first switching state, SO that a

regeneration operating state prevails. The regeneration

alr path is opened, the discharge valve is opened and

the compressor is in its idling phase.

Furthermore 1in a fourth operating state of the

compressed air supply unit the first valve unit assumes
1ts second switching state and the second valve unit
assumes 1ts second switching state, so that a closed
operating state prevails. Irrespective of whether the
regeneration air path is opened or closed in the fourth
operating state, the discharge valve is in any case in

1ts closed state due to the ventilated second control

inlet. Consequently any outflow of compressed air from
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the system through the discharge valve is blocked, that

1s to say, 1in particular, even when the regeneration

alr path 1s opened.

According to a preferred embodiment of the present
invention the first wvalve unit 1s arranged 1in a
regeneration air path of the compressed air supply

unit. The first wvalve unit 1is therefore part of the

regeneration air path. If in this case both the first

valve unit and the second valve unit are 1in their
second switching state, an outflow of compressed air
wlll be prevented solely by dint of the fact that the
discharge valve 1s kept closed by ventilation of the

second control inlet.

A regeneration wvalve unit, which can be actuated via

the first wvalve unit, may likewise be provided, the

regeneration valve unit being arranged in a
regeneration alr path of the compressed air supply
unit. Such a regeneration valve unit may afford a
favorable solution in terms of an adequate rate of flow

gber

of regeneration air. The presence of the regeneration

valve unit may furthermore ©provide an extended

switching circuit logic.

In this context, in particular, the regeneration valve

unit may have a first control inlet, wvia which it can

be pneumatically actuated by the first wvalve unit, and

the regeneration valve unit may have a second control

inlet, wvia which it can be pneumatically actuated by
the second valve unit.

The second valve unit then evacuates the second control
inlet of the regeneration valve unit in 1its first
switching state and ventilates the second control inlet

of the regeneration valve unit in its second switching

state, and the regeneration valve unit is closed when

the second control inlet is ventilated, even when the
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first control inlet is wventilated. That is to say if
the two actuating wvalve units in such a regeneration
valve unit incorporated into the circuit are both in
their second switching state, both the discharge valve

unit and the regeneration valve unit are closed.

In an especially preferred development of the invention
the second wvalve unit is coupled to a control line,
which serves to perform further control functions in
the compressed air supply unit. Since most aspects of
the functionallty 1in terms of switching between the
delivery operating state and the regeneration operating
state are achieved 1in that the first wvalve unit
switches whilst the second valve unit only has to keep

the discharge valve closed in respect of the closing

function when the compressor 1is idling, further

functions, 1n particular further control functions of
the compressed ailr supply unit, can be assigned to the

second valve unit.

For example, the control line may be connected to a
control inlet of an overflow valve supplying a consumer
circuit. The overflow valves, which supply the consumer
circuits, are coordinated in respect of their opening
and closing pressures in such a way that the iﬁdividual
consumer clrcults are reciprocally safeguarded and that
a predefined filling order is adhered to. Since the
overtlow valves are equipped with a control inlet,
which is connected to the control line leading to the

second valve unit, this makes i1t possible to influence

the functions of the overflow valves that can Dbe

actuated 1n this way.

For example, by ventilating the control inlet it is

possible to assist opening of the overflow valve. A

consumer circult of intrinsically low filling priority

can thereby purposely be given filling preference. This

may relate, 1in particular, to the compressed air
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circult assigned to the pneumatic suspension system of
the wvehicle or to other circuits that can be filled
wlthout sacrificing safety in a state of the commercial

vehicle, 1n which a sufficient braking action cannot

vet be achieved. It 1s likewise possible to keep the
overflow wvalves connected to the control line
permanently open, so that closing is prevented when the

pressure falls below the closing pressure.

According to another concept, ventilation of the
control inlet may serve to bring about and maintain a
closed state of the overflow wvalve. This makes it
possible, 1in particular, to separate a defective
circuit from the other circuits, so that the compressed
alr system can continue to be operated in its optimum
operating pressure range without losing compressed air

via the defective circuit.

The valve units are usefully 3/2-way valves. This
provides the connections and switching states reguired
for the functions described.

An electronic control module may, in particular, be
provided and the valve units may be solenoid valves. In
this way the various operating states of the compressed
air supply unit can be assumed on the basis of
intelligent <calculations, maklng 1t possible, in
particular, to take a lot of data relating to the
commerclal vehicle into account. This data can Dbe
supplied directly to the electronic control module or

via a data bus, it being possible to connect various

other control modules of the commercial vehicle to a

data bus, so0 as to exchange data with the control

module of the compressed air supply unit.

The discharge valve unit may furthermore be a 2/2-way
valve.
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Tt 1s also useful for the regeneration wvalve unit to be

a 2/2-way valve.

Since the functions of the discharge valve unit and the
regeneration valve unit are 1linked by virtue of the
parallel pressurization of their control inlets,
according to a further embodiment the discharge wvalve
unit and the regeneration valve unit are integrated
into a 4/2-way valve. Two connections of the 4/2-way

valve serve for discharging compressed air, whilst the

remalining connections are provided for the regeneration

alr path.

The invention 1s based on the method of generic type in

that the first wvalve unit serves to control a first

control 1inlet of the discharge valve unit, the energy-
saving control outlet and the regeneration of the
filter module, and the second valve unit serves to
control a second control inlet of the discharge wvalve
unit. In this way the advantages and particular
features of the compressed air supply unit according to
the invention are also embodied as a method. This also

applies to the especially preferred embodiments of the

method according to the invention specified below.

In a useful development of the method the first wvalve

unit evacuates the first control inlet of the discharge

valve unit 1n a first switching state and ventilates

the first control inlet of the discharge valve unit in
a second switching state, and the discharge valve unit
1s brought into an opened state by ventilation of the
first control inlet when the second control inlet is
evacuated.

The second valve unit furthermore evacuates the second

—
p—

control 1nlet of the discharge valve unit in a first

switching state and ventilates the second control inlet

L

Oof the discharge wvalve unit in a second swiltching
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state, and the discharge valve unit is closed when the
second control 1inlet i1s ventilated, even when the first

control i1nlet 1s ventilated.

In an especially preferred embodiment of the invention

in a first operating state of the compressed alr supply

unit the first valve unit assumes its first switching

state and the second valve unit assumes its first

switching state, so that a first delivery operating

state prevails.

Furthermore 1n a second operating state of the

compressed alr supply unit the first valve unit assumes

i1ts first switching state and the second valve unit
assumes 1ts second switching state, so that a second

delivery operating state prevails.

In a third operating state of the compressed air supply
unit the first valve unit preferably assumes its second
switching state and the second wvalve unit assumes its
first switching state, so that a regeneration operating

state prevails.

Furthermore 1n a fourth operating state of the
compressed air supply unit the first wvalve unit

usefully assumes 1its second switching state and the
second valve unit assumes its second switching state,

so that a closed operating state prevails.

In one embodiment of the method according to the
invention the first wvalve wunit i1is arranged in a

regeneration air path of the compressed air supply

unit.

A regeneration valve unit may likewise be actuated via

the first valve unit, the regeneration valve unit being

arranged 1n a regeneration air path of the compressed

air supply unit.
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In this case the regeneration valve unit usefully has a
first control inlet, wvia which it 1s pneumatically
actuated by the first valve unit, and the regeneration
valve unit has a second control inlet, via which it can

be pneumatically actuated by the second valve unit.

In particular, the second valve unit evacuates the
second control inlet of the regeneration valve unit in
1ts filrst switching state and ventilates the second
control 1nlet of the regeneration wvalve unit in 1its
second switching state, and the regeneration valve unit

1s closed when the second control inlet is ventilated,

even when the first control 1nlet 18 ventilated.

In an especilally preferred embodiment of the present

invention the second valve unit is coupled to a control

line, which serves to perform further control functions

1in the compressed air supply unit.

In this context it is particularly advantageous if the
control 1line 1s connected to a control inlet of an

overflow valve supplylng a consumer circuit.

According to one variant opening of the overflow valve

1s assisted by ventilation of the control inlet.

I another method according to the invention

ventilation of the control inlet serves to bring about

s

and maintain a closed state of the overflow valve.

The valve units are usefully actuated by an electronic

control module.

The 1nvention 1is based on the finding that an

unnecessary energy consumption due to the loss of

CompreSsed alr can be afforded by an 1intelligent

contiguration of the regeneration and discharge system
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of the compressed air supply unit. Here the compressed

alr 1s retained in the system whenever possible. The

outflow of compressed air is limited to periods when an

outflow 1s unavoidable due to a necessary or desired

regeneration of the filter module. The solution
according to the invention provides independent control
of the discharge valve unit and the energy-saving unit
of the compressor, even though switching between the

delivery phase and the regeneration phase can be

brought about by the switching of a single valve unit.
The discharge wvalve is opened only during the

regeneration or 1n special flushing phases aimed at

preventing a compressed air line from freezing up. The

same valve unit as 1s used, at least 1n some

embodiments of the present invention, for switching

between the regeneration phase and the closed operating
state may also serve to ensure an ongoing control of

the compressed air supply unit. In this case a separate

control inlet allows overflow valves to be controllably
opened or kept open i1independently of their opening and
closing pressures. Overflow valves can likewise be

controllably closed or kept closed so as to permit the

preferred filling of circuits which are connected to

other overflow wvalves. In particular, this makes it
possible, by closing the associated overflow valve and
therefore 1solating the defective circuit, to prevent
any adverse effect on the compressed air supply unit
due to a c¢ircuit defect. Such a control over the

sequences 1n the wvarious consumer circulits can be

performed on the basis of pressure data. In this case
useful feedback and control concepts can be implemented
via the control module, the compressed air supply unit

and other systems arranged in the vehicle.

The 1nvention will now be explained by way of example

on the basis of especially preferred embodiments, with

reference to the accompanying drawings, in which:
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p—
p—

Fig. 1 shows a schematic, partial representation of a

first embodiment of a compressed air supply unit

according to the invention;

F1g. 2 shows a schematic, partial representation of a
second embodiment of a compressed air supply unit
according to the invention;

e
—

F1g. 3 shows a schematic, partial representation of a

third embodiment of a compressed ailr supply unit

according to the invention;

Fig. 4 shows a schematic, partial representation of a

fourth embodiment of a compressed air supply unit

according to the invention and

Fig. 5 shows a schematic, partial representation of a

fifth embodiment of a compressed air supply unit

according to the invention.

Fig. 1 shows a schematic, partial representation of a

first embodiment of a compressed air supply unit
according to the invention. The compressed air supply
unit 10 comprises an electronic control module 12. The
control module 12 1s equipped with an electrical
interface 74 for the purposes of energy supply and
signal exchange with other vehicle components. Two 3/2-
way solenoid valves 16, 18 can be actuated by the
electronic control module 12. Other components, such as
a heating system, pressure Sensors and further solenoid
valves, for example, which may be provided in
connection with the electronic control module 12, are
not represented. The compressed air supply unit has a
compressed alr 1nlet 26, which can be coupled to a
compressor, and a discharge outlet 24. A discharge
valve 20 1s arranged between the compressed air inlet
26 and the discharge outlet 24. Also connected to the

compressed ailr 1inlet 26 1s a filter module 14. The
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compressed air delivered to the compressed air 1inlet 26

is fed to the consumer cilircults via this filter module

14, a non-return wvalve 52, which prevents compressed
alr flowing back from the consumer circuits, also being
provided on this path. The consumer cilrcults are
generally supplied from the line, coupled to the non-
return valve 52, wvia a multi-circuit safety wvalve unit
(not shown heré) "incorporated into the compressed air
supply unit. The compressed air supply unit 10
furthermore has an energy-saving control outlet 28, to
which a control inlet of the compressor, coupled to the
compressed alr 1nlet 26 and not shown here, can be
connected. Also provided 1s an adjustable pressure

relief valve 54, which 1s coupled to a discharge outlet

56. The pressure relief valve function may also be

integrated into the discharge valve 20.

The first solenoid valve 16 1s arranged in a bypass
line 58, which bypasses the non-return valve 52, which

intrinsically prevents compressed air flowing back from

the consumer circuits to the filter module 14. With the
solenoid wvalve 16 1in a corresponding switching
position, however, it is possible for compressed air to
flow back through the bypass 1line 58, the solenoid
valve 16 and an arrangement comprising a non-return
valve 60 and a restrictor 62 and connected in series to
the solenoid wvalve 16. Connected to the bypass line 58
1s a control line 64, which serves to pressurize both
the energy-saving control outlet 28 and a first control
inlet 30 of the discharge valve 20. A second control
inlet 32 of the discharge wvalve 20 is connected wvia a
control line 66 to the second solenoid wvalve 18. The
solenoid wvalve 18, 1like the solenoid valve 16, is
supplied with compressed air from a point located

-

downstream of the non-return valve 52. In the exemplary

embodiment shown this point is situated immediately

downstream of the non-return wvalve 52. It 1s also

possible, however, for the supply to come from areas
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downstream of overflow valves, which are not shown here

and are assigned to the consumer circuits. Connected to
the control line 66, which connects the solenoid wvalve
18 and the second control 1inlet 32 of the discharge

valve 20, 1s a further control 1line 40, which serves

for performing further control functions 1in the

compressed air supply unit.

In the non-energized state the solenoid valves 16, 18
are situated 1n their switching states shown, whilst
they can be switched over by selective energlizing 1n

opposition to return forces.

If both solenoid valves 16, 18 are unenergized, the

regeneration ailr path 1s closed by virtue of the
switching position of the first solenoid wvalve 16,
whereas the switching position of the second solenoid
valve 18 means that the control 1inlets 30, 32 of the

discharge valve and the energy-saving control outlet 28

are evacuated. A delivery operating state accordingly
prevalls, 1n which pressure 1s buillt up 1in the
compressed alr supply unit 10 and in the connected

compressed alr circuits. The stable position of the

discharge valve 20 1in i1ts opened state is here achieved
by a pre-tensioning force, which acts 1n the same

direction as a force would act when the second control

iniet 32 1s ventilated.

If the second solenoid valve 18 is energized whilst the

first solenoid valve 16 remains unenergized, the
switching position of the discharge wvalve 20 does not

alter in any way, since only the control inlet 32 1is

additionally ventilated, so that the discharge valve 20
1s likewise driven into its closed position. A delivery

operating state therefore likewise prevails.

If, on the other hand, the first solenoid valve 16 1is

energlized whilst the second solenoid valve 18 remains
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in its unenergized state, this opens the regeneration
alr path. Furthermore the energy-saving control outlet
28 and the first control 1inlet 30 of the discharge

valve 20 are ventilated. Since the second control 1nlet

32 of the discharge wvalve 20 1s evacuated, the

discharge valve 1is switched over. Compressed alr can

therefore flow out via the bypass line 58, 1n which the

first solenoid wvalve 16, the non-return valve 60 and

the restrictor 62 are arranged, the filter module 14,

the discharge valve 20 and the discharge outlet 24.

If both solenoid wvalves 16, 18 are energized, although
the regeneration alr path 1s opened, the discharge
valve 20 is closed. This 1s due to the fact that, given
identical pressure on both control inlets 30, 32 of the
discharge wvalve 20, the control inlet 32 has priority,
due to an additional spring force and/or due also to
corresponding balancing of the pressurized effective
areas. The discharge valve 20 therefore Dblocks the

P

outflow of compressed alr despite the regeneration air

path being opened. A closed operatling state prevails.

Fig. 2 shows a schematic, partial representation of a

second embodiment of a compressed alr supply unit

according to the invention. In contrast to Fig. 1, the
valve unit 16 1s now no longer arranged directly in the
regeneration air path. Instead a regeneration wvalve
unit 34 1is provided, which is configured as a 2/2-way

valve and which when correspondingly actuated serves

for regeneration purposes. Actuation is achieved via a
first control inlet 36, which is coupled to the first
solenoid valve 16, and a second control inlet 38, which
1s coupled to the second solenoid wvalve 18 via a
control line 68.

In terms of the switching circuit logic the first and
second delivery operating state and the regeneration

operating state of the arrangement according to Fig. 2
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correspond to the states described in connection with
Fig. 1. Only in the case in which both solenoid wvalves

16, 18 are energized does the switching circuit logic

differ, since in that case both control inlets 36, 38

ple—

of the regeneration wvalve unit 34 are then ventilated.

Since the second control inlet 38 has priority over the

first control inlet 36, the regeneration air path is

not opened. The closed operating state 1s therefore
here characterized by a closed regeneration air path
and a closed discharge wvalve 20. In the embodiment
according to Fig. 2, therefore, the discharge wvalve
unit 20 and the regeneration valve unit 34 are always

elither both closed or both opéned.

Fig. 3 shows a schematic, partial representation of a
third embodiment of a compressed air supply unit
according to the invention. Here the principle of the
concurrent operation of the discharge wvalve unit and
the regeneration valve unit, which has already been
described 1n connection with Fig. 2, 1s achieved in
that the two valve units are integrated into a single
discharge and regeneration vwvalve unit 50, which is
configured as a 4/2-way valve. Otherwise the embodiment

according to Fig. 3 corresponds to that in Fig. 2.

Fig. 4 shows a schematic, partial representation of a

tourth embodiment of a compressed air supply unit
according to the invention. An extension of the

embodiment according to Fig. 1 is shown, the particular

features described below also possibly occurring in a
similar extension of the embodiments according to Fig.
2 or 3. Two overflow valves 44, 70, via which various
consumer circults may be supplied with compressed air,
are represented by way of example. These overflow

valves 44, 70 have specific opening and closing

- |

pressures, so that a filling order is adhered to and

the consumer cilrcuits are mutually safeguarded. The

overflow wvalve 44 additionally comprises a control
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inlet 42, which 1is connected to the control 1line 40
leading to the second solenoid wvalve 18. If this
control 1inlet 42 1is ventilated, the overflow valve 44
1s opened, or 1s kept in its opened state. Consequently
by switching the solenoid valve 18 over a consumer
circuit can be filled irrespective of the pressure

prevalling on the overflow valve 44.

Fig. 5 shows a schematic, partial representation of a

fifth embodiment of a compressed air supply unit

according to the 1invention. Here too, overflow wvalves

48, 72 are provided for supplying consumer circuits,

the arrangement otherwise corresponding to that in Fig.
1. Again a comparable arrangement may also be provided
based on the arrangements according to Figs. 2 and 3.
In contrast to Fig. 4, closing of the overflow valve 48

1s here assisted when ventilating a control inlet 46

assigned to the overflow valve 48. Through appropriate
switching of the solenoid wvalve 18 the overflow valve
48 can therefore be kept closed. That is to say,
priority may be given to filling the remaining consumer
circuits, or the consumer circuit connected to the
overflow valve 48 can be isolated from the remainder of
the compressed air supply unit and the other consumer

clircuits.

It should further be mentioned with regard to the
embodiments of an inventive compressed air supply unit
represented 1in Fig. 2 that this is not necessarily
limited to the configuration of the regeneration valve
unit 34 shown. For example, it is possible to omit the
control line 68 and the second control inlet 38 and to

keep the regeneration valve unit 34 in the switching

position shown by means of some return force. In the
context of the embodiment described with reference to

Fig. 2 the only difference that results is that in the

closed operating state, that is to say in the state in

which both solenoid valves 16, 18 are energized, the
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regeneration alr path 1s opened. The switching circuit

logic would therefore correspond to that in Fig. 1.

The features of the invention disclosed in the
preceding description, 1in the drawings and in the
claims may be essential, both individually and also in

any combination, for the realization of the invention.
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compressed alr supply unit
control module

filter module

valve unit

valve unit

discharge valve unit
discharge outlet
compressed alr inlet
energy-saving control outlet
control inlet

control inlet

regeneration valve unit
control inlet

control inlet

control line

control inlet
overflow valve
control inlet
overflow wvalve
discharge and'regeneration valve unit
non-return valve
pressure relief valve
discharge outlet
bypass line
non-return valve
restrictor

control line

control line

control line

overflow valve

overflow valve

interface
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Patent claims

1. A compressed air supply unit for a commercial

vehicle having

—~ a compressed air inlet that can be coupled to a

compressor,

— a filter module coupled to the compressed air

inlet via a delivery line,

— a discharge valve unit coupled to a discharge

outlet and the delivery line,

— an energy-saving control outlet that can Dbe

coupled to a control inlet of the compressor and

~ a first wvalve unit together with a second valve
unit, the wvalve units serving to control the

discharge wvalve unit, the energy-saving control

-

outlet and regeneration of the filter module ,

wherein the first valve unit serves to control a first
control inlet of the discharge valve unit, the energy-
saving control outlet and the regeneration of the

filter module, and the second wvalve unit serves to

control a second control inlet of the discharge valve

unit.
2. The compressed air supply unit as claimed 1in
claim 1, wherein the first wvalve unit evacuates the

first control inlet of the discharge valve unit 1n a

first switching state and ventilates the first control
inlet of the discharge valve unit in a second switching
state, and in that the discharge valve unit 1s brought
into an opened state by ventilation of the first

control inlet when the second control inlet 18

evacuated.
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3. The compressed air supply unit as claimed 1n
claim 1 or 2, wherein the second valve unit evacuates
the second control inlet of the discharge valve unit 1in
a first switching state and ventilates the second
control inlet of the discharge wvalve unit 1in a second
switching state, and in that the discharge valve unit

is closed when the second control inlet 1s ventilated,

even when the first control inlet is ventilated.

4, The compressed air supply unit as claimed 1in
claim 3, wherein 1in a first operating state of the
compressed air supply unit the first valve unit assumes

its first switching state and the second valve unit

assumes 1its first switching state, so that a first

delivery operating state prevails.

5. The compressed air supply unit as claimed 1n
claim 3 or 4, wherein in a second operating state of
the compressed air supply unit the first wvalve unit
assumes its first switching state and the second valve
unit assumes its second switching state, so that a

second delivery operating state prevails.

0. The compressed air supply unit as claimed 1n
one of claims 3 to 5, wherein in a third operating
state of the compressed air supply unit the first valve

unit assumes its second switching state and the second

valve unit assumes its first switching state, so that a

regeneration operating state prevaills.

7. The compressed air supply unit as claimed 1n

one of claims 3 to 6, wherein in a fourth operating
state of the compressed air supply unit the first valve
unit assumes its second switching state and the second
valve unit assumes its second switching state, so that

a closed operating state prevails.

8 . The compressed air supply unit as claimed 1n

one of claims 1 to 7, wherein the first wvalve unit 1s
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arranged 1n a regeneration ailr path of the compressed

air supply unit.

9. The compressed alr supply unit as claimed in

g~

one of claims 1 to 7, wherein a regeneration valve unit

1s provided, which can be pneumatically actuated via
the first valve unit, the regeneration valve unit being
arranged 1n a regeneration air path of the compressed

ailr supply unit.

10. The compressed air supply unit as claimed 1in
claim 9, wherein the regeneration valve unit has a
first control inlet, wvia which 1t can be pneumatically
actuated by the first wvalve unit, and 1n that the
regeneratlion valve unit has a second control 1nlet, via
which 1t can be pneumatically actuated by the second

valve unit.

11. The compressed air supply unit as claimed 1in

claim 10, wherein the second valve unit evacuates the

P

second control 1inlet of the regeneration valve unit 1in

its first switching state and ventilates the second
control 1inlet of the regeneration valve unit 1in -its
second switching state, and in that the regeneration
valve unit 1s closed when the second control 1inlet 1is
ventilated, even when the first control 1inlet 1is

ventilated.

12. The compressed air supply unit as c¢laimed in

A

one of claims 1 to 11, wherein the second valve unit is

coupled to a control 1line, which serves to perform

further control functions 1in the compressed air supply

unit.

13. The compressed air supply unit as claimed in
claim 12, wherein the control line 1is connected to a
control inlet of an overflow valve supplying a consumer

circult.
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14 . The compressed air supply unit as claimed 1in

claim 13, wherein opening of the overflow valve 1s

pr—

assisted by ventilation of the control inlet.

15. The compressed air supply unit as claimed 1n

claim 13, wherein ventilation of the control 1inlet

serves to bring about and maintain a closed state of

the overflow valve.

16. The compressed air supply unit as claimed 1in

one of claims 1 to 15, wherein the valve units are 3/2-

way valves.

17. The compressed air supply unit as claimed 1in
one of c¢laims 1 to 16, wherein an electronic control

module 1is provided and 1n that the wvalve units are

solenoid valves.

18. The compressed air supply unit as claimed 1in

one of claims 1 to 17, wherein the discharge valve unit

is a 2/2-way valve.

19. The compressed air supply unit as claimed in

one of claims 9 to 18, wherein the regeneration valve

unit is a 2/2-way valve.

20. A compressed air supply as claimed 1n one of

claims 9 to 18, wherein the discharge wvalve unit and
the regeneration valve unit are integrated into a 4/2-

way valve.

21. A method for operating a compressed alr supply
unit having a compressed alr inlet that can be coupled
to a compressor, a filter module coupled to the
compressed air inlet via a delivery line, a discharge
valve unit coupled to a discharge outlet and the
delivery 1line, an energy-saving control outlet that
can be coupled to a control 1inlet of the compressor,
and a first wvalve unit together with a second valve

unit, the wvalve units serving to control the discharge
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valve unit, the energy-saving control outlet and the

regeneration of the filter module, wherein the first

pr—
e

valve unit serves to control a first control 1inlet of

the discharge wvalve unit energy-saving control outlet

and the regeneration of the filter module, and the

second valve unit serves to control a second control

inlet of the discharge wvalve unit.

272 . The method as claimed in claim 21, wherein the

first wvalve unit evacuates the first control inlet of

the discharge valve unit 1n a first switching state and

P

ventilates the first control 1inlet of the discharge

valve unit in a second switching state, and in that the

discharge valve unit 1s brought into an opened state by

P

ventilation of the first control inlet when the second

control i1inlet 1s evacuated.

23. The method as c¢laimed 1in claim 21 or 22,

whereln the second wvalve unit evacuates the second

ﬁ

control 1inlet of the discharge wvalve unit in a first

switching state and ventilates the second control inlet
of the discharge wvalve wunit 1in a second switching
state, and 1n that the discharge valve unit 1s closed

when the second control 1inlet 1s ventilated, even when

the first control inlet 1s ventilated.

24 . The method as claimed 1in claim 23, wherein in a
first operating state of the compressed air supply unit
the first wvalve unit assumes 1ts first switching state
and the second valve unit assumes 1its first switching
state, so that a first delivery operating state

prevalls.

25. The method as <c¢laimed 1in claim 23 or 24,

P

wherein 1n a second operating state of the compressed

alr supply unit the first valve unit assumes its first
switching state and the second valve unit assumes its

second swltching state, so that a second delivery

operatling state prevails.
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20. The method as claimed in one of claims 23 to
25, wherein 1in a third operating state of the
compressed air supply unit the first valve unit assumes
its second switching state and the second valve unit
assumes 1ts first switching state, so  that a

regeneration operating state prevalls.

27 . The method as claimed in one of claims 23 to
26, wherein 1in a fourth operating state of the

compressed air supply unit the first wvalve unit assumes

its second switching state and the second valve unit

assumes 1ts second switching state, so that a closed

operating state prevails.

28. The method as claimed 1n one of claims 21 to
27, wherein the first wvalve unit 1s arranged 1n a
regeneration air path of the compressed alr supply

unit.

29. The method as claimed 1in one of claims 21 to

27, wherein a regeneration valve unit 1s pneumatically

actuated wvia the first wvalve unit, the regeneration
valve unit being arranged in a regeneration air path of

the compressed alr supply unit.

30. The method as claimed in claim 29, wherein the

regeneration valve unit has a first control 1inlet, wvia
which it can be pneumatically actuated by the first
valve unit, and in that the regeneration valve unlt has
a second control inlet via which 1t can be

pneumatically actuated by the second valve unit.

31. The method as claimed 1in claim 30, wherein the
second valve unit evacuates the second control 1nlet of

the regeneration valve unit in its first switching

state and ventilates the second control 1inlet of the
regeneration valve unit in 1ts second switching state,
and in that the regeneration valve unit 1s closed when
the second control inlet 1is ventilated, even when the

first control inlet 1s ventilated.
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32. The method as claimed 1n one of claims 21 to

31, wherein the second wvalve unit 1s coupled to a

control line, which serves to perform further control

functions in the compressed air supply unit.

33. The method as claimed in claim 32, whereln the

control line 1s connected to a control 1nlet of an

overflow valve supplying a consumer cilrcult.

34. The method as claimed 1in c¢laim 33, whereiln

opening of the overflow valve 1S assisted by

P

ventilation of the control inlet.

35. The method as claimed 1in c¢laim 33, whereiln

ventilation of the control inlet serves to bring about

and maintain a closed state of the overflow valve.

36. The method as claimed in one of claims 21 to
35, wherein the wvalve units are actuated Dby an

electronic control module.
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