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(57) Abstract: Device for cooling compressed gas in a compressor device, which is provided with a pre-cooler and a cooler (12)
, characterised in that the above-mentioned pre-cooler is made in the form of an ejector (4) for admixing already cooled gas to the
compressed gas to be cooled.
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Device for cooling a compressed gas.

The present invention concerns a device for cooling a

compressed gas.

In particular, the invention concerns a device for cooling
a compressed gas in a compressor device, which device is

provided with a pre-cooler and a cooler.

A device for cooling compressed gas is already known which
mainly consists of a feed line for supplying a compressed
gas to be cooled, connected to the inlet side of a cooler;
and a discharge line with is connected to the outlet side

of the cooler.

In the known devices, the above-mentioned feed line is made
in the form of at least two line parts in between which is
provided a pre-cooler made of stainless steel which cools
the gas to an acceptable temperature for the above-

mentioned cooler, which is preferably made of aluminium.

The gas to be cooled flows through the pre-cooler made of
stainless steel and subsequently through the aluminium
cooler, after which the latter can supply the gas via the

above-mentioned discharge line at the required temperature.

In these known devices, both coolers are sgituated in one

and the same cooling air circuit, in such a manner that the



10

15

20

25

30

WO 2006/099697 PCT/BE2006/000022

cooling air first flows through the aluminium cooler and

then through the steel pre-cooler.

A disadvantage of such known devices is the high cost of
the pre-cooler which has to cool the gas to acceptable

values for the aluminium cooler.

Another disadvantage of such devices is that there is a
relatively large pressure drop in the cooling air circuit,

which pressure drop is determined by both coolers.

Another disadvantage is that placing both coolers in line
in a common cooling air circuit provides a whole which

cannot be built in in a flexible manner.

The present invention aims to remedy one or several of the

above-mentioned and other disadvantages.

To this end, the present invention concerns a device for
cooling a compressed gas 1in a compressor device, which
device is provided with a pre-cooler and a cooler, whereby
the above-mentioned bre—cooler is made in the form of an
ejector for admixing already cooled gas to the compressed

gas to be cooled.

An advantage of a device according to the invention is that
only one conventional cooler i1s required per compression
stage, as a result of which the device 1is considerably
cheaper and pressure losses in the cooling air circuit are

reduced.
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An additional advantage thereof is that the overall
dimensions of such a device are restricted, as a result of
which there is wmore flexibility as far as building-in is

concerned.

A preferred embodiment of a device according to the
invention is provided with a feed line for the supply of a
compressed gas to be cooled, which is connected to the
inlet side of a cooler; and a discharge line which is
connected to the outlet side of the cooler, whereby between
the above-mentioned discharge line and the above-mentioned
feed line is provided a bypass for admixing already cooled

gas.

The above-mentioned feed line for compressed gas preferably
consists of a first line part and a second line part which
are connected to an inlet and an outlet of the above-
mentioned ejector respectively, which is provided with a
suction opening onto which the above-mentioned bypass is

connected.

An advantage of such a device is that there is a very good
mix of the compressed, hot gas and the already cooled gas

which is fed back, thanks to the above-mentioned ejector.

In orxder to better explain the characteristics of the
present invention, the following preferred embodiments of a
device for cooling a compressed gas 1s given as an example
only, without being limitative in any way, with reference

to the accompanying drawings, in which:
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figure 1 schematically represents a device according
to the invention;
figure 2 represents the part indicated by F2 in figure

1 into more detail and to a larger scale.

A device 1 according to the invention for cooling a
compressed gas in a compressor device mainly consists of a
supply 2 of compressed gas to be cooled, for example in the
form of a single-stage or multi-stage compressor, which is
connected to one far end of a first line part 3 of a feed

line.

The other far end of the above-mentioned first line part 3
is connected, according to the invention, to an inlet of an
ejector 4, in particular to an inlet piece 5 thereof, which

ejector 4 forms a pre-cooler.

The above-mentioned inlet piece 5 of the ejector 4 mainly
consists of a funnel-shaped body 6 whose narrowed part
extends in a channel which is confined by a manifold 1, in
particular in a first part 8 of said channel, which narrows

conically towards the outlet of the ejector 4.

The second part 9 of the above-mentioned channel widens
conically in relation to the first part 8 and opens into

the outlet of the ejector 4.

The ejector 4 is also provided, at the height of the first
part 8 of the channel, with a crosswise standing line part
10 which forms the suction opening of the above-mentioned

manifold 7.
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The above-mentioned outlet of the ejector 4 is connected to
the inlet of a cooler 12 by means of a second line part 11

of the feed line.

To the outlet of the above-mentioned cooler 12 is connected
a discharge line 13 for discharging the compressed and
cooled gas to a compressed alr network (not represented)

onto which one or several users can be connected.

To the above-mentioned discharge line 13 is connected a
branch in the form of a bypass 14 which is also connected
to the above-mentioned crosswise standing line part 10,

either or not as it i1s made in one piece with it.

In the above-mentioned bypass 14 is optionally provided a
contreol wvalve 15 which is in this case connected to a

controller 16.

The presence of such a control valve 15 is not reguired for

a device 1 according to the invention, however.

The use of a device 1 according to the present invention is

very simple and as follows.

Compressed and heated gas is pressed from the above-
mentioned supply 2 of compressed gas to be cooled through
the above-mentioned feed line to the cooler 12, where it is

cooled.
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The compressed and cooled gas which leaves the cooler is
carried to the network via the discharge line, where it can

be used.

As the inlet piece 5 of the ejector 4 ig narrowed, the
speed of the gasg increases and the static pressure
decreases locally, such that, at the outlet opening of said
inlet piece 5, a relative underpressure 1is created, and

cooled gas is sucked in through the bypass 14.

Pressure losses occurring in the cooler 12 can thus be

compensated in a simple manner.

The cooled gas which is sucked in via the bypass 14 is
mixed in the ejector with heated compressed gas coming from

the supply 2 of compressed and heated gas.

As the second part 9 of the channel in the ejector 4 is
conically widened, the rate of flow of the mixture
decreases, as a vresult of which the static pressure is

built up again.

The temperature of the mix entering the cooler 12 can be
accurately adjusted by means of the control valve 15 which

is controlled by means of a controller 16.

To this end, the above-mentioned controller 16 is
preferably connected to one or several temperature sensors
which are not represented in the figures, provided for
example in the above-mentioned feed line or in the cooler

12, such that a pre-set mixing temperature can be obtained.
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If the above-mentioned controller 16 records an increase of
the mixing temperature at the inlet of the cooler 12, the
latter can react by further opening the above-mentioned
control valve, as a result of which a larger amount of
cooled gas is fed into the ejector 4 and the temperature

decreases again.

The other way round, the control valve is further closed
when the mixing temperature drops too low for the cooler 12

to be optimally efficient.

In this case, the above-mentioned control valve is
connected to a controller 16. It is clear, however, that
this is not a pre-requisite and that the control wvalve 15

can also be made manually adjustable.

It is clear that a device 1 according to the invention is
not restricted to the use with a single compression stage,
but that it can also be applied between two successive
stages of a multi-stage compressor, whereby the above-

mentioned device 1 forms an intercooler.

Naturally, the cooler 12 can also be made in the form of
different types of known heat exchangers, and it is not
restricted to air-cooled heat exchangers as represented in

figure 1.

It is also clear that the above-mentioned cooler 12 can be
made of all sorts of materials, such as for example

aluminium or an aluminium alloy.
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In a special embodiment of a device according to the
invention, as is schematically represented by means of a
dashed line in figure 1, between the cooler 12 and the
bypass 14, a water separator 17 is provided as well to

collect condensation caused by the cooling of the gas.

In yet another embodiment of a device 1 according to the
invention, the above-mentioned ejector 4 is detachable
between the above-mentioned first and second line part, 3
and 11 respectively, for example thanks to one or several

flange joints.

This is advantageous in that, depending on the supply of
compressed and heated gas of the cooler 12 and on the load
of the device 1, another ejector 4 can be provided, with
other inside dimensions and/or another design, such that an

appropriate bypass is made.

The present invention is by no means limited to the
embodiments given as an example and represented in the
accompanying drawings; on the contrary, such a device
according to the invention for cooling a compressed gas can
be made in all shapes and dimensions while still remaining

within the scope of the invention.
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Claims.

1l.- Device for cooling compressed gas in a compressor
device, which is provided with a pre-cooler and a cooler
(12), characterised in that the above-mentioned pre-cooler
is made in the form of an ejector (4) for admixing already

cooled gas to the compressed gas to be cooled.

2.- Device according to claim 1, characterised in that the
above-mentioned device is provided with a feed line (3-11)
for the supply of a compressed gas to be cooled, which is
connected to the inlet sgide of the above-mentioned cooler
(12); and a discharge line (13) which is connected to the
outlet side of said cooler (12), whereby between the above-
mentioned discharge line (13) and the above-mentioned feed
line (3-11) is provided a bypass (14) for admixing already

cooled gas.

3.- Device according to claim 2, characterised in that the
above-mentioned feed line consists of a first line part (3)
and a second line part (11) which are connected to an inlet
and an outlet respectively of the above-mentioned ejector
(4), which is provided with a suction opening onto which

the above-mentioned bypass (14) is connected.

4 .- Device according to claim 2, characterised in that the
above-mentioned ejector (4) consists of a funnel-shaped
inlet piece (5) which is at least partially provided in a

channel with its narrowed part, which channel is confined
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by a manifold (7) with a standing line part (10) which
forms the above-mentioned suction opening; and in that the
above-mentioned bypass (14) is connected to this standing

line part (10).

5.- Device according to claim 2, characterised in that in
the above-mentioned bypass (14) is provided a control valve

(15) .

6.- Device according to claim 5, characterised in that the
above-mentioned control valve (15) is connected to a

controller (16).

7.- Device according to claim 6, characterised in that the
above-mentioned controller (16) is connected to one or

several temperature sensors.

8.- Device according to claim 4, characterised in that the
above-mentioned funnel-shaped inlet piece (5) extends with
its narrowed part in a first part (8) of the above-
mentioned channel, which is tapered from the inlet to the

outlet of the ejector (14).

9.- Device according to claim 8, characterised in that the
above-mentioned channel is provided with a second part (9)
which widens conically in relation to the first part (8)

and which opens into the outlet of the ejector (4).

10.- Device according to claim 3, characterised in that the

above-mentioned ejector (4) is provided in a detachable
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manner between the above-mentioned first and second line

parts (3 and 11).
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