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TURBINE CASING OF AN EXHAUST-GAS TURBOCHARGER

DESCRIPTION

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

A turbine casing of this type is known from DE 10 2008 011 257 Al. In the
case of this turbine casing, shell elements are fastened to the outside of the turbine
casing in order to form a hollow space in which coolant is conducted.

Although this type of coolant device, according to the information in DE 10
2008 011 257 Al, should make it possible to simplify the design and to achieve a
smaller increase in weight of the turbine casing compared with other designs, the
problem nevertheless remains that the mput of heat into the turbine casing cannot
be reduced; instead, only the negative effects of this heat input can be alleviated by
the coolant device. There remains the further problem that, in particular for use in
automobiles, cooled turbine casings inevitably require a relatively large mstallation
space and, above all, increase the weight of the overall exhaust-gas turbocharger.

Therefore, it is an object of the present mvention to provide a turbine
casing of the type specified in the preamble of claim 1, which makes it possible to
reduce the surfaces inside the turbine casing which are in direct contact with the
hot exhaust gases, in particular with the hot exhaust gases which flow through at
high speed, and, in particular, in the region of the turbine inlet and turbine outlet
and also in the region of the wastegate duct.

This object is achieved by the features of claim 1.

The basic concept of the present invention is that excessive heat input is
prevented from the outset, in order to be able to at least minimize the outlay for
cooling measures, in particular in the case of cast aluminum turbine casings.

This is because the problems in terms of weight and installation space, as
mentioned in the introduction, are present even in the case of cooled, in particular
water-cooled, turbine casings, and these problems make it difficult to use these
casings, primarily in the automotive sector. If, however, the input of heat into the
turbine casing, and in particular mto the above-mentioned regions of the turbine

casing, is prevented from the outset, this makes it possible to minimize the outlay
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for cooling, even if this should still be necessary, in order to make it possible to use
these casings, primarily in the automotive sector.

The dependent claims describe advantageous developments of the
invention.

Accordingly, the insulating device of the turbine casing according to the
invention can comprise a sleeve or thermal insulating sleeve which can preferably
be produced from high-temperature-resistant material. In particular, this sleeve can
be fitted in the inlet region, in particular the inlet connection piece, and in the
outlet region, in particular the outlet connection piece, within the turbine casing.
For this purpose, the sleeve can be fixed by bolts or screwed connections.
Alternatively, the sleeve can be pressed in or cast in or installed between existing
flanges in a sandwich construction. Here, the sleeve can comprise one or more
small-area contact or bearing points in the turbine casing, or it can be fixed only in
the vicinity of the inlet or outlet flange, in which case the rest of the sleeve then
extends without further support close to the inner wall of the turbine casing. The
sleeve does not come into direct contact with the inner wall in any case, and this
provides the possibility for gap formation.

Either this gap can contain air as a further insulating layer or, by way of
example, a fiber mat which includes air cushions can be placed into this gap as a
further insulating measure.

In a further conceivable preferred embodiment, it is possible to fix ceramic
inlays on the inner walls of the turbocharger, in particular the above-mentioned
regions, or to cast in such inlays.

It i1s also possible for the thermal msulating device according to the
invention to comprise coatings which, for example, are sprayed onto the inner
walls or fixed in some other way.

Finally, it 1s possible for the thermal insulating device of the turbine casing
according to the invention to comprise a combination of any of the individual
components mentioned above or else a combination of all of these components, to
the extent that this is useful and feasible m technical terms.

A further conceivable measure is to carry the hot exhaust gases away from

the mner walls of the turbine casing in order to reduce the flow rate close to the
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wall, and this contributes to a reduced transfer of heat from the exhaust gas into the
casing.

For this purpose, it is possible, for example, to provide one or more flow
baffle plates in the turbine casing, in particular in the inlet and outlet regions, in the
region close to the wastegate opening and the tip of the tongue before the entry into
the spiral of the turbine casing.

As a further alternative, the insulating device of the turbine casing
according to the mvention can comprise a wastegate arrangement which extends
completely outside the turbine casing. Here, it is possible to branch off the
wastegate duct in the region of the exhaust-gas manifold and to feed it into the
exhaust tailpipe downstream of the turbine outlet, and therefore both the wastegate
line and the wastegate valve are arranged outside the turbine casing.

Alternatively, it is possible to arrange only the wastegate line outside the
turbine casing, since this accounts for the majority of the heat mput, and to leave
the wastegate valve itself in the turbine casing.

If an external wastegate valve is used, it is possible to provide this in the
form of a non-cooled wastegate valve in a rigid casing or in the form of a cooled
wastegate valve in a casing made from a suitable alloy. According to the invention,
there is the further advantage that one valve can be dispensed with in the case of
engines with two water-cooled turbochargers and an external wastegate valve (i.e.
a wastegate valve which is arranged outside the turbine casing). The provision of
such an external wastegate valve is advantageous in so far as the mput of heat into
the turbine casing can thereby be significantly reduced.

As a further alternative according to the invention, the insulating device can
comprise a tongue which consists of won or steel and can withstand relatively high
temperatures. This steel or iron tongue can be cast into the casing, in particular a
turbine casing which consists of aluminum, or installed in said casing by bolts. It is
also possible to press the tongue into the casing or to design it as part of a steel or
iron bushing. It is also possible to design the tongue as an integral part of a thermal
insulating mnsert, as described above, or as a part welded onto this thermal msert. It
is also possible for all the other regions of the turbine casing which may be poorly

cooled to be produced from materials having a high thermal stability, such as in



WO 2011/053513 PCT/US2010/053644

N

10

15

30

DKTO09074B -4-

particular steel, and to be introduced into the turbine casing by casting in,
screwing, pressing or other suitable measures.

As a further alternative, it is possible for the thermal insulating device to
comprise a coolant system which is integrated in the turbine casing and the coolant
inlet of which is arranged at the lowest point of the turbine spiral and the coolant
outlet of which is arranged at the highest point of the turbine spiral. This
arrangement is independent of the position of the turbine casing since the inlet is
always at the lowest point of the spiral and the outlet is always at the highest point
of the spiral, and therefore the coolant which heats up and therefore expands can
flow from the bottom upward and thus brings about a thermal siphon effect.

It is also possible to arrange an anmular coolant duct at the turbine casing
outlet close to the region of the connecting flange between the turbine casing and
the exhaust tailpipe system, in order to insulate the non-cooled casing region close
to this region against excessive heat input. This measure can be combined with a
further thermal barrier, for example in the form of a seal or other thermal
decoupling elements, or these further thermal decoupling elements alone can also
bring about thermal msulation m this region, in order to prevent or minimize the
mput of heat into the turbine casing. This measure is important particularly when,
when the engine is switched off, the heat input downstream of the turbme casing
through the adjoining exhaust tailpipe system can become very high, if no thermal
insulation measures are taken.

Finally, it is possible to provide a cooling fin arrangement as an additional
thermal insulating device on the outside of the turbine casing, in which case it is
possible, when the turbocharger is installed, to force an air flow over these cooling
fins and to use materials with good heat discharge properties.

All of the above-mentioned measures and possible designs for the thermal
isulating device according to the invention can in each case be undertaken
individually or in any conceivable and technically useful combination.

Further details, advantages and features of the present invention emerge
from the following description of exemplary embodiments with reference to the

drawing, in which:
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shows a schematically slightly simplified illustration of a
first embodiment of a turbine casing according to the
invention,

shows an tllustration, corresponding to Fig. 1, of a second
embodiment,

shows an illustration, corresponding to Fig. 2, of a third
embodiment,

shows a schematically slightly simplified sectional
iltustration through a turbine casing according to the
mvention, according to a fourth embodiment,

shows a sectional illustration through a fifth embodiment of
the turbine casing according to the invention,

shows a basic illustration of a sixth embodiment of a turbine
casing according to the invention,

shows a schematically simplified illustration of a seventh
embodiment of the turbine casing according to the
invention,

shows a perspective illustration of an eighth embodiment of
the turbine casing according to the invention,

shows a block diagram of a ninth embodiment of the turbine
casing according to the invention, as part of an exhaust-gas
turbocharger according to the invention which is fitted on an
mternal combustion engine,

shows an illustration, corresponding to Fig. 9, of a tenth
embodiment of the turbine casing according to the
mvention, as part of a further embodiment of the exhaust-
gas turbocharger according to the invention,

show perspective illustrations of further embodiments of the
turbine casing according to the invention,

show perspective illustrations of some basic components
from the embodiments shown in Fig. 11 and 12,

shows a sectional illustration through a further embodiment

of the turbine casing according to the invention,
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Fig. 16 shows a schematically slightly simplified illustration for
explaining the arrangement of a heat shield in the mlet
region of a turbine casing, and

Fig 17 shows an illustration, corresponding to Fig. 16, for
explaining the arrangement of the heat shield m the outlet
region of the turbine casing.

Fig. 1 shows a first embodiment of a turbine casing 1 according to the
invention having an inlet connection piece 2 and an outlet connection piece 4. The
spiral 3 is arranged between the inlet connection piece 2 and the outlet connection
piece 4. Fig. 1 also shows a wastegate arrangement 6 as well as an insulating
device 5 which is intended to reduce heat input and, in the example, is arranged in
the region of the mlet connection piece 2. In the embodiment shown in Fig. 1, this
insulating device 5 is in the form of a sleeve or an insert part 8§ which, in the
example, extends with a slightly conical design, as can be seen from the drawing of
Fig. 1. The sleeve 8 extends from a fastening portion 9, via which the sleeve 5 can
be fixed to the inlet connection piece 2, to a free end portion 9 which projects into
the transition region into the spiral 3 in the inlet connection piece 2. In the
example, the sleeve 8 is provided with a spacer, for example n the form of a bead
10, in the vicinity of this end region 9', and so the sleeve 5, instead of bearing
against the inner wall of the inlet connection piece 2, forms a gap, in particular an
air gap, which, according to the illustration selected mn Fig. 1, can be seen in
particular in the central region and is denoted by reference symbol 7.

In the embodiment shown, the turbine casing 1 is also provided with a
cooling jacket 11 mto which cooling liquid can be introduced. However, a cooling
jacket of this type does not have to be provided, but is provided primarily in the
case of aluminum casings.

With respect to all corresponding features, the embodiment shown in Fig. 2
is provided with the same reference symbols as in Fig. 1. In this embodiment, a
thermal insulating device 5 is likewise provided in the form of a sleeve 12, but in
the outlet connection piece 4. In turn, the sleeve 12, together with the inner wall of
the outlet connection piece 4, forms a gap 15, in particular an air gap, and has a
fastening portion 13, to which the sleeve 12 is fixed via a flange of the wastegate

arrangement 0.
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The opposite end of the sleeve 12 is provided with a fastening portion 14,
via which said sleeve can be fixed to the outlet connection piece 4 in the region of
the outlet opening thereof.

The embodiments shown in Fig. 1 and 2 can also be combined, such that, in
such a case, both the inlet connection piece 2 and the outlet connection piece 4
would be provided with an msulating device 5.

Fig. 3 shows a third embodiment of the turbine casing 1 according to the
invention. This embodiment corresponds to the embodiment shown in Fig. 2.
Merely a nonwoven material 15', which contains air inclusions and can therefore
further improve the insulating effect, is introduced mto the gap 15.

Fig. 4 shows a further embodiment of a turbine casing 1 according to the
invention. The illustration chosen shows the inlet connection piece 2 and the spiral
3.

In this embodiment, a flow baftle plate 16 is fixed in the mlet connection
piece 2, for example welded onto the inner wall 22 of the inlet connection piece 2
or fastened thereto in a form-fitting manner, for example by means of a screwed
connection. This flow baffle plate 16 has a deflecting portion 17 which is arranged
in the region of a tongue 21 of the turbine casing, rises up from the inner wall 22 of
the inlet connection piece 2 and therefore assumes an angle with respect to the
inner wall 22, as can be gathered from Fig. 4. This arrangement makes it possible
to deflect the high-speed exhaust-gas flow (symbolized by the arrows 19 and 20),
and this, together with the mmsulating effect of the flow baftle plate 16 itself,
reduces the input of heat into the turbine casing 1. Here, the arrow 18 symbolizes
the region in which there is a low through-flow rate.

Fig. 5 shows a fifth embodiment of the turbine casing 1 according to the
invention, which 1s distinguished by the tongue 21 being designed as a steel or cast
iron tongue. As shown i Fig. 5, this tongue 21 is located outside a region which
could be cooled by the cooling jacket 11, and therefore an increased heat input is
prevented by producing this tongue from a highly heat-resistant material and fixing
it in the turbine casing in a suitable manner. In this respect, Fig. 5 shows that the
tongue 21 opens out into the mitial region of the spiral 3, adjacent to the turbine

wheel 23.
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Fig. 6 shows a sixth embodiment of a turbine casing 1 according to the
invention, which is distinguished by the provision of a coolant arrangement 24 in
the region of the spiral 3. The coolant arrangement 24 has a coolant inlet 25 at least
approximately at the lowest point of the spiral 3 and a coolant outlet 26 at least
approximately at the highest point of the spiral 3, and this makes it possible to
achieve the siphon effect mentioned in the introduction.

Fig. 7 shows a seventh embodiment of the turbine casing 1 according to the
invention. The schematically simplified illustration in Fig. 7 shows the connection
between the outlet connection piece 4 and an exhaust tailpipe system 27 (shown in
a schematically simplified form) of an internal combustion engine (not shown m
more detail), which, particularly when the engine is switched off, brings about the
input of heat into the turbocharger or the turbine casing 1 (symbolized by the three
arrows h). The turbine casing 1 or the outlet connection piece 4 has a non-cooled
region 28 which could be heated greatly by this heat input h. Accordingly, i the
embodiment shown, an annular coolant duct 29 1s provided at the end of the non-
cooled region 28. This coolant duct 29 can be combined with a further thermal
msulation 30 (symbolized by the black bar), for example in the form of a seal or
some other thermal decoupling device. Alternatively, it is possible to provide only
this decoupling device 30.

Fig. 8 shows an eighth embodiment of a turbine casing 1 according to the
invention, which 1s provided on its outer surface with a plurality of cooling fins, of
which one is denoted, as a representative of all the cooling fins, by reference
symbol 31. These cooling fins increase the heat discharge to the surroundings, to
which end it is possible, when the turbocharger is installed, to deliberately deflect
the air flow onto these cooling fins 31 in order to further increase the cooling
effect. This provides the advantageous effect that the supply of heat into the
cooling system can automatically be reduced even by partial heat discharge to the
surroundings.

Fig. 9 and 10 show two further embodiments of a turbine casing 1
according to the invention, shown in a simplified form as a block around the
turbine 61, here the block diagram showing the integration of the turbine 61 in an

exhaust-gas turbocharger 62 with a compressor 42. Furthermore, the turbocharger
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62 is shown in a simplified form, m a state in which it is fitted to an internal
combustion engine 34.

The components of the internal combustion engine and of the intake and
exhaust system are denoted by reference symbols 32 to 62, which are listed in the
appended list of reference symbols.

The special feature of the embodiment shown in Fig. 9 is that here the
turbine casing 1 is completely circumvented by the wastegate arrangement 49, 50.
In this context, the wastegate line 29 branches off from the exhaust-gas manifold
33 and opens out into the exhaust-gas line 48 downstream of the turbine 61. The
wastegate valve 50 is arranged in the wastegate line 49 outside the turbine casing
1.

By contrast, in the embodiment shown in Fig. 10, the wastegate valve 50 is
integrated in the turbine casing 1 and only the wastegate line 49 is led around the
turbine casing, such that this line opens out into the exhaust-gas line 48
downstream of the turbine 61 in this embodiment too.

Fig. 11 and 12 show two further embodiments of a turbine casing I
according to the invention. All parts which correspond to the components apparent
from the above-described embodiments are provided with the same reference
symbols.

In the embodiment shown in Fig. 11, the turbine casing 1 has an insulating
device 5 both in its inlet connection piece 2 and in its outlet connection piece 4.
Here, the msulating device S of the inlet connection piece 2 is in the form of a
funnel-like sleeve 8, whereas the insulating device 5 of the outlet connection piece
4 is in the form of a trough-shaped sleeve 12. The sleeves 8 and 12 are described in
detail below with reference to Fig. 13 and 14.

As shown in Fig. 11 and 12, the embodiment shown in Fig. 12 differs from
that n Fig. 11 only in that here the trough-shaped sleeve 12 is provided only in the
outlet connection piece 4, whereas no insulating device 5 is provided in the inlet
connection piece 2.

As common features, Fig. 11 and 12 also show an actuating linkage 79 for

the wastegate arrangement 6, which can be designed in a conventional manner.
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As common features, Fig. 11 and 12 also each show a valve seat 5 and a
pin 74, which are also described in more detail below with reference to Fig. 13 and
14.

As common features, Fig. 11 and 12 also each show five stoppers and five
associated sealing rings, of which one stopper is denoted by reference symbol 80
as a representative and one sealing ring is denoted by reference symbol 81 as a
representative.

These stoppers 80, together with their sealing rings 81, represent core end
plugs which are either made from sheet metal and pressed in or are provided with
an external thread which can be screwed into corresponding internal threads of the
openings in the turbine casing 1 which are to be sealed.

These openings, which are sealed by the stoppers 80, are provided because
sand located inside the turbine casing 1 has to be removed therefrom after casting.

Fig. 13 shows the sleeves 8 and 12 which have already been described
above.

The sleeve 8 is a funnel-like sleeve which has a funnel 63 and an adjoining
tubular portion 64. As described above with reference to Fig. 1, this funnel-shaped
sleeve 8 can be inserted into the inlet connection piece 2 i order to form an air gap
which, in Fig. 1, is denoted by reference symbol 7.

In the embodiment shown in Fig. 11 to 14, the insulating device 5, which is
inserted into the outlet connection piece 4, is a trough-shaped sleeve 12 having a
base wall 76 with two circular recesses 66 and 67 arranged therein. As can be seen
from the illustration in Fig. 13 and 14, a peripheral wall 65 having four clips 68,
69, 70 and 71 at its upper edge region rises up from this base wall 76. A smaller
holding recess 73, which interacts with a pin 74 (which can be seen in Fig. 14), is
also provided between the recesses 76 and 67. This pin 74 serves to fasten the
valve seat 75 (which can also be seen in Fig. 11 and 12), for which purpose the
latter has a fixing portion 78 which is provided with a passage recess 77 through
which the pin 74 can be guided so that it can be introduced into the holding recess
73 in the base wall 76.

The valve seat 75 has a circular passage recess 83 which is provided, on the
lower edge according to Fig. 14, with a connection piece 84 which, when the valve

seat 75 1s assembled, engages into the recess 66.
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When the sleeve 12 is assembled, the connection piece 72 of the sleeve 12
engages into an opening 82 (which can be seen in Fig. 11 and 12) in the turbine
casing 1.

Fig. 15 shows a sectional illustration of a further embodiment of the turbine
casing 1 according to the invention, which substantially corresponds to the fifth
embodiment shown in Fig. 5. Accordingly, all corresponding parts are provided
with the same reference symbols.

However, the embodiment of the turbine casing 1 shown in Fig. 15 has an
mner sheet metal shell 84 which, together with the wall 86 of the spiral 3, delimits
an air gap 85. This inner sheet metal shell 85 can be produced either by being cast
in or by inserting two shells into the spiral region. If two shells are provided, these
are either divided normally over the wheel axis or longitudinally and are either
screwed, welded or connected in some other way to the wall region 86 of the spiral
3, after the shell parts have been inserted into the spiral 3.

It 1s therefore possible to insulate the spiral as well, combinations with an
insulating device in the inlet and/or outlet connection piece again being possible.

Fig. 16 shows part of a further embodiment of the turbine casing 1
according to the mvention. In this case, the sleeve or the heat shield 8, which can
be in the form of a thin-walled sheet metal part, is arranged in the inlet region 2.

For this purpose, the heat shield 8 is pushed into the turbine casing 1 or the
inlet region 2 from the front. The heat shield 8 preferably only makes contact with
the inlet connection piece or inlet flange 2 by way of an inner linear contact.

In order to install the heat shield 8, it is possible to widen it using suitable
tools during assembly.

In this context, contact only at the inlet connection piece or inlet flange 2 is
also exclusively conceivable.

This has the advantageous effect of minimizing the contact surface in the
inlet flange 2, and this means that complete contact around the entire
circumference can be avoided.

Furthermore, 1t is optionally possible to arrange a thermal insulation
material (not shown in Fig. 16) in the air gap between the heat shield 8 and the

inlet connection piece 2.
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In the embodiment according to Fig. 17, the heat shield 8 is arranged in the
outlet connection piece 4 of the turbine casing 1. For this purpose, the heat shield 8
is pushed into the turbmne casing 1 from the rear. A wastegate bushing 87 can then
be used to fix said heat shield against loss during assembly.

In this context, it is likewise possible to make it possible to minimize the
contact surface on the flange 4 (avoid contact around the entire circumference).

Furthermore, it is likewise possible to provide thermal insulation material
in the air gap between the heat shield 8 and the outlet connection piece 4.

Finally, it is possible to press the heat shield 8 into the mner region of the
outlet connection piece 4 or to arrange said heat shield therein with play.

For all of the embodiments described above, a composite aluminuny/steel or
aluminum/magnesium casting is possible.

In addition to the above written disclosure, reference is hereby made
explicitly, in order to supplement the disclosure, to the drawings of the invention in

Fig. 1 to 17.
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List of reference symbols

1 Turbine casing

2 Inlet connection piece

3 Spiral

4 Outlet connection piece
5 Insulating device

6 Wastegate arrangement

7 Gap/air gap

8 Sleeve/heat shield

9 Fixing portion

9 Free end portion

10 Spacer/bead

11 Cooling jacket for cooling liquid, in particular water
12 Sleeve

13, 14 Fixing portion

15 Gap/air gap

15' Nonwoven

16 Flow baffle plate

17 Deflecting portion

18 Region of low flow rate

19, 20 Exhaust-gas flow

21 Tongue

22 Inner wall

23 Turbine wheel

24 Coolant arrangement

25 Coolant inlet

26 Coolant outlet

27 Exhaust tailpipe/exhaust-gas line
28 Non-cooled portion

29 Annular cooling duct

30 Thermal decoupling device

31 Cooling fins
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32 Coolant ducts

33 Exhaust-gas manifold

34 Internal combustion engine

35 Outlet cam

36 Inlet cam

37 Inlet manifold

38 High-pressure exhaust-gas recirculation cooler
39 High-pressure exhaust-gas recirculation valve
40 Throttle valve

41 Charge-air cooler

42 Compressor

43 Inlet line

44 Low-pressure exhaust-gas recirculation valve
45 Low-pressure exhaust-gas recirculation cooler
46 Catalytic converter

47 Outlet valve

48 Exhaust-gas lines

49 Wastegate line

50 Wastegate valve

60 Coolant jacket

61 Turbine

62 Exhaust-gas turbocharger

63 Funnel

64 Tubular portion

65 Peripheral wall

66, 67 Circular recess in the base wall 76

68-71 Clips

72 Cylindrical connection piece at the circular recess 67
73 Holding recess

74 Pin

75 Valve seat

76 Base wall

77 Passage recess
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78 Fixing portion
79 Actuating linkage for the wastegate arrangement 6
80 Stopper
81 Sealing disk
82 Opening
83 Passage recess
84 Inner sheet metal shell
85 Air gap
86 Wall of the spiral 3
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CLAIMS
1. A turbine casing (1) of an exhaust-gas turbocharger (62)

- having an inlet connection piece (2) adjoined by a spiral (3), and
- having an outlet connection piece (4),
characterized by
- an insulating device (5) for reducing the mput of heat into the inlet
connection piece (2), the spiral (3) and/or the outlet connection

piece (4).

2. The turbine casing as claimed in claim 1, wherem the insulating
device (5) comprises a sleeve (8) which can be inserted into the inlet connection
piece (2) to form a gap (7).

3. The turbine casing as claimed in claim 1 or 2, wherein the
msulating device (5) comprises a sleeve (12) which can be inserted into the outlet

connection piece (4) to form a gap (15).

4. The turbine casing as claimed in claim 1, wherein the insulating
device (5) comprises a fiber mat (15" which can be inserted into the gap (15)
between the sleeve (12) and the inlet connection piece (2) and/or the outlet

connection piece (4).

S. The turbine casing as claimed in claim 1, wherein the insulating

device (5) comprises a ceramic inlay.

6. The turbine casing as claimed in claim 1, wherein the insulating
device (5) comprises a coating which can be applied to the inner wall surface (22

of the turbine casing (1, 2).

7. The turbine casing as claimed in claim 1, wherein the insulating
device (5) comprises a flow baffle plate (16) which can be positioned in the mlet

connection piece (2) and/or close to the wastegate outlet opening.
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8. The turbine casing as claimed in claim 1, wherein the insulating
device (5) comprises a wastegate arrangement (49, 50) which extends outside the

turbine casing (1).

9. The turbine casing as claimed in claim 8, wherein both the

wastegate line (49) and the wastegate valve (50) extend outside the turbine casing

(1).

10.  The turbine casing as claimed in claim 8, wherein only the

wastegate line (49) extends outside the turbine casing (1).

11 The turbine casing as claimed in claim 1, wherein the insulating
device (5) comprises a steel tongue (21) which can be inserted into the entry region

of the spiral (3).

12. The turbine casing as claimed in claim 1, wherein the insulating
device (5) comprises a coolant arrangement (24), the coolant inlet (25) of which is
arranged at least approximately at the lowest point of the spiral (3), and the coolant
outlet (26) of which is arranged at least approximately at the highest point of the

spiral (3).

13.  The turbine casing as claimed in claim 1, wherein the msulating
device (5) comprises an annular coolant duct (29) and/or a thermal heat-decoupling

device (30).

14.  The turbine casing as claimed in claim 1, wherein the msulating

device (5) comprises cooling fins (31) on the outer surface of the turbine casing

(1).

15. The turbine casing as claimed in one of claims | to 14, wherein it is

in the form of a cast aluminum casing and has a cooling device (l1).
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