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(1) having a charger housing and having a cooling jacket (3) in the charger
housing, which cooling jacket has a coolant connection (4) which is fastened
to the charger housing and which comprises a connection flange (5), wherein
the connection flange has at least one feed pipe (6) and one discharge pipe
(7) which extend through the connection flange (5) and a single connection
opening (8) of the charger housing.
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CONNECTION FOR MEDIA LINES ON AN EXHAUST-GAS
TURBOCHARGER

DESCRIPTION

The invention relates to an exhaust-gas turbocharger according to the preamble
of claim 1.

An exhaust-gas turbocharger of said type may be equipped with a charger
housing which comprises a cooling jacket. Said cooling jacket may in this case be
arranged either in the bearing housing, in the compressor housing, in the turbine
housing or else in attached regulating elements. To make it possible for a coolant to be
supplied to the cooling jacket, a coolant connection is provided which comprises a
connection flange. In the case of generic exhaust-gas turbochargers, the connection
flange in turn has multiple connection fittings, wherein the connection flange is fixed
to the charger housing such that the connection fittings are aligned with a respectively
associated housing bore in order to be able to produce the required flow connection.

The disadvantage of this known arrangement is however that precise bores for
the connection fittings must be formed in the charger housing, but this considerably
increases the outlay in terms of production. Furthermore, by means of this
arrangement, when the coolant pump is deactivated, a circulating flow in the water
jacket is prevented because the coolant, owing to the forced direct introduction and
discharge without a facility for short-circuited flow, cannot circulate, or can circulate
only to an inadequate extent, in the component to be cooled. This arises in particular
when, for example, the engine has been shut down and the remaining residual heat of
the exhaust-gas turbocharger in the for example liquid-cooled bearing housing must be
dissipated. To remedy this, use is often made here of so-called afterrunning pumps
which generate a forced throughflow over a temporally restricted time period.

It is therefore an object of the present invention to provide an exhaust-gas
turbocharger of the type indicated in the preamble of claim 1, which exhaust-gas
turbocharger has a coolant connection which is of simple construction and which can
be installed in a simple manner.

This object is achieved by the features of claim 1.

According to the invention, an exhaust-gas turbocharger is provided which has

a coolant connection with at least one integrated feed pipe and one integrated discharge
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pipe which, after the installation process, extend through a single connection opening
of the charger housing. "Charger housing" refers to a housing part of the exhaust-gas
turbocharger, which may be a bearing housing, a turbine housing, a compressor
housing and an actuator housing.

This firstly yields the advantage that the connection opening or insertion recess
in the charger housing can be implemented in a simpler manner, in particular formed as
a cast opening which can be produced during the course of the casting of the charger
housing. This yields an inexpensive and technically better form of the coolant
connection and of the connection opening in the charger housing.

The dependent claims contain advantageous developments of the invention.

If the at least one feed pipe has a bent pipe region which projects into the
charger housing or into the cooling jacket thereof, it is made possible for a preferred
flow direction to be imparted to the coolant that is fed via the feed pipe. In this way,
the connection opening or introduction recess in the charger housing can be formed in
a simpler manner and, by contrast to conventional known designs, short-circuited
cooling that bypasses those regions of the charger housing which are to be cooled can
be prevented.

At the same time, an autosiphoning effect is possible during the engine post-
heating phase. Since the voltage supply of the engine must or can be shut down after a
certain period of time for safety reasons, it may be necessary for the cooling to be
maintained using other means. This applies in particular to applications in which,
owing to thermal insulation measures, the component to be cooled is subject to high
thermal loads during post-heating operation. This relates in particular to engines with
cylinders in a "V" arrangement, in which the outlet is situated in the middle of the "V".

If the discharge pipe is provided with a rounded inner pipe region which
projects into the cooling jacket, it is made possible for pressure losses to be reduced
and for the autosiphoning effect to thus be assisted in an effective manner.

For the fastening of the connection flange, it is possible for the latter to be
welded to the charger housing or else to be arranged and welded within the connection
opening. In principle, however, other fastening means, for example a screw
connection, soldered connection or adhesively bonded connection, are also

conceivable.
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Further details, advantages and features of the present invention become
apparent from the following description of an exemplary embodiment with reference to
the drawing, in which:

Figure 1 shows an exemplary embodiment of an exhaust-gas turbocharger
according to the invention, and

Figure 2 is a schematically simplified illustration of a coolant connection
of the exhaust-gas turbocharger as per Figure 1, depicted on an enlarged scale, and

Figure 3 is a further illustration of a further exemplary embodiment of a
coolant connection such as can be provided on an exhaust-gas turbocharger as per
Figure 1.

Figure 1 illustrates an exhaust-gas turbocharger 1 according to the invention in
a schematically simplified illustration. The exhaust-gas turbocharger 1 has charger
housings, specifically a compressor housing 12 with compressor wheel 16 arranged
therein, a bearing housing 11 with charger shaft 17 mounted therein, an actuator
housing 40, and a turbine housing 13 with turbine wheel 15 arranged therein. In the
actuator housing 40 there is provided a device (not illustrated) for actuating a
regulating element in the form of a wastegate 39. The actuator 40 has a cooling jacket
43 by means of which heat generated in the actuator 40 itself, and externally supplied
heat, can be dissipated to a coolant.

In the embodiment illustrated in figure 1, a cooling jacket 3 is likewise
arranged in the bearing housing 11. In principle, however, it is also possible for a
cooling jacket of said type to be arranged in the compressor housing 12 and/or in the
turbine housing 13. The cooling circuit 43 of the actuator 40 may be connected to a
low-pressure circuit.

The exhaust-gas turbocharger 1 according to the invention furthermore has a
coolant connection 4; 4' which has a connection flange 5 fastened to the charger
housing (in the example illustrated, to the bearing housing 11 thereof).

As can be seen from a juxtaposition of Figures 1, 2 and 3, the connection flange
5 1s, in the example, equipped with a feed pipe 6 for coolant and with a discharge pipe
7. In principle, it is also possible for a multiplicity of such feed pipes and discharge
pipes to be provided. The feed pipe 6 and the discharge pipe 7 are integrated

components which are connected to and extend through the connection flange 5.
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In the bearing housing 11 there is furthermore provided a connection opening 8
through which both the feed pipe 6 and the discharge pipe 7 extend, such that
according to the invention, it is adequate for a single such connection opening 8 to be
provided in the bearing housing 11 or actuator 40.

As can be seen in particular from the enlarged illustration of Figure 2, the feed
pipe 6 is equipped with a bent pipe region 9 which engages into the charger housing or
the cooling jacket 5. A bent pipe region 9 of said type makes it possible for the coolant
that is fed to have a preferred flow direction imparted to it.

Provision is made for the discharge pipe 7 to have an internal geometric
formation for reducing flow resistance, which geometric formation makes it possible
for the coolant to be discharged from the cooling jacket 3 of the bearing housing 11 or
from the cooling jacket 43 of the actuator 40 in an expedient manner in terms of flow,
said geometric formation being in the form of an inlet diffuser 10, for example.

A coolant connection 4' of alternative design is illustrated in Figure 3, said
coolant connection having a single pipe 18 in which a feed line 6’ and discharge line 7'
may be formed. It can be seen that the pipe 18 has a bend in the interior of the bearing
housing 11; 40 or actuator 40. An imaginary clongation of the feed line 7' ends at a
housing section 19 which is formed as a means for diverting the coolant flow and
which correspondingly diverts the coolant flow. The housing section 19 may be a
thermally highly loaded region of the exhaust-gas turbocharger 1. The seal 14
illustrated in figure 3 is for example in the form of a flat seal (paper or HNBR or NBR
seal), though alternative seals are possible. The coolant connection 4' with the elements
described in this paragraph can be used, with the same effectiveness as the coolant
connection 4 described in conjunction with Figure 2, for cooling the charger housing
11; 40 illustrated in Figure 1.

In the embodiment illustrated in Figures 1, 2 and 3, a seal 14; 14' is provided
between the connection flange 5 and the charger housing 11; 40. The seal 14 illustrated
in Figure 2 is in the form of an O-ring.

The coolant connection 4, 4' is fixed to the bearing housing 11 or to the actuator
40 by means of a fixing element 50 which acts on the connection flange 5. It is self-
evidently also possible for a welded connection (not illustrated) to be used for fixing

purposes.
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In addition to the above written disclosure, reference is hereby explicitly made,

for supplementation of said disclosure, to the illustration of the invention in Figures 1,

2 and 3.
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CLAIMS

1. An exhaust-gas turbocharger (1)

- having a charger housing; and

- having a cooling jacket (3) in the charger housing, which cooling jacket
has a coolant connection (4) which is fastened to the charger housing and which
comprises a connection flange (5),

characterized in that

- the connection flange (5) has at least one feed pipe (6) and one
discharge pipe (7) which extend through the connection flange (5) and a single

connection opening (8) of the charger housing.

2. The exhaust-gas turbocharger as claimed in claim 1, characterized in
that the feed pipe (6) has a bent pipe region (9) which projects into the charger

housing.

3. The exhaust-gas turbocharger as claimed in claim 1 or 2, characterized
in that a means for diverting a coolant that flows in through the feed pipe (6) is

provided in an imaginary elongation of the feed pipe (6).

4. The exhaust-gas turbocharger as claimed in one of claims 1 to 3,
characterized in that the discharge pipe (7) has an inner pipe region (10) which reduces

the flow resistance.

5. The exhaust-gas turbocharger as claimed in one of claims 1 to 4,
characterized in that the connection opening (8) is a cast opening of the charger

housing.

6. The exhaust-gas turbocharger as claimed in one of claims 1 to 5,
characterized in that the charger housing is a bearing housing (11) equipped with the

cooling jacket (3).
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7. The exhaust-gas turbocharger as claimed in one of claims 1 to 6,

characterized in that the charger housing is an actuator housing (40) equipped with the

cooling jacket (3).
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