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(54) Title: EXHAUST-GAS TURBOCHARGER

FIG. 1

(57) Abstract: The invention relates to an exhaust-gas turbocharger (1), having a turbine (2) and having a compressor (3) which is
connected to the turbine (2) via a bearing housing (4) and which has a compressor housing (5), which compressor housing has a
valve flange (6), provided with a valve seat (11), for an overrun air recirculation valve and has a connecting duct (9) which opens
out at one end (9 A) in a compressor inlet (7), a valve flange chamber (14) into which the other end (9B) of the connecting duct (9)
opens out being arranged between a valve oritice (10) of the valve flange (6) and a valve seat oritice (13) of the valve seat (11),
wherein the valve flange chamber (14) is provided with a butfer volume (15).
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EXHAUST-GAS TURBOCHARGER

DESCRIPTION

The invention relates to an exhaust-gas turbocharger as per the preamble of claim

In supercharged applied-ignition engines in which the generic turbocharger may
be used, the throttle flap which serves to predefine the engine load is fitted,
downstream of the compressor of the turbocharger, in the air manifold. When the
accelerator pedal is released, the throttle flap closes and the compressor of the
turbocharger would, owing to its mass inertia, deliver air against a virtually closed
volume. This would have the result that the compressor could no longer deliver
continuously, and backflows would form. The compressor would surge. The rotational
speed of the turbocharger would therefore decrease very suddenly.

To prevent this, turbochargers may be provided with an air recirculation valve
(also referred to as overrun air recirculation valve) which, beyond a certain negative
pressure, opens a connecting duct by means of a spring-loaded valve element, which
connecting duct recirculates the air to the compressor inlet. It is thus possible for the
rotational speed of the turbocharger to remain at a high level and for charge pressure to
be immediately available again in the event of a subsequent acceleration process.

Tests carried out within the context of the invention have however shown that, in
turbochargers that are provided with overrun air recirculation valves of said type,
acoustic problems arise owing to disturbing induction noises caused by cavity
resonance. It has duly been attempted, in part, to eliminate said acoustic problems
through the provision of resonators in the intake region of a vehicle provided with a
generic turbocharger, but this self-evidently increases the outlay in terms of
construction.

It is therefore an object of the present invention to provide an exhaust-gas
turbocharger of the type specified in the preamble of claim 1, which exhaust-gas
turbocharger prevents the generation of disturbing noises owing to the described cavity
resonance.

Said object is achieved by means of the features of claim 1.

The buffer volume provided according to the invention yields a considerable

acoustic improvement in the operating behavior of the exhaust-gas turbocharger



10

15

20

25

30

WO 2013/133979 PCT/US2013/027066

.

according to the invention, because the disturbing compressor and induction noises can
be either completely eliminated or at least considerably reduced. The buffer volume
constitutes a special volume enlargement on the compressor housing in the region of
the overrun air recirculation valve, which volume enlargement can be described as an
asymmetrical volume enlargement because the buffer volume is arranged somewhere
on the circumference of the valve flange of the overrun air recirculation valve, which
means that there is a locally concentrated enlargement of the volume on the
circumference.

Said measure may be provided either for pneumatically actuated compressor
housing overrun air recirculation valves or for electrically actuated compressor housing
overrun air recirculation valves.

Accordingly, it is possible for wvehicle manufacturers to eliminate the
abovementioned resonators in the intake region of the vehicle. The overall result is an
improvement of the NVH rating of the corresponding vehicles.

The subclaims relate to advantageous refinements of the invention.

Further details, advantages and features of the present invention will emerge from
the following description of exemplary embodiments on the basis of the drawing, in
which:

figure 1 is a schematically highly simplified illustration of an exhaust-gas
turbocharger according to the invention,

figure 2 is a sectional illustration through the compressor housing in the region of
the compressor inlet together with the valve flange for an overrun air recirculation
valve,

figure 3 shows a plan view of the compressor housing from the view of the
compressor inlet,

figure 4 shows a partial view of the compressor housing with an alternative
design of a vessel for a buffer volume, and

figures 5, 6 show graphs illustrating the acoustic effect of the measures according
to the invention (figure 6) in comparison with the acoustic effects of known
turbochargers (figure 5) without the measures according to the invention.

Figure 1 is a schematically highly simplified illustration of the basic design of the
exhaust-gas turbocharger 1 according to the invention. Said exhaust-gas turbocharger

has a turbine 2 with a turbine housing 17 and has a compressor 3 with a compressor
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housing 5. The housings 5 and 17 are connected to one another by means of a bearing
housing 4 in which is mounted a shaft 18 which bears a compressor wheel 19 on one
end and a turbine wheel 20 on the opposite end.

Figure 2 shows a section through the compressor housing 5 which has a
compressor inlet 7. On the compressor housing 5 there is integrally formed a valve
flange 6 which is provided for the arrangement of an overrun air recirculation valve,
which is however not illustrated in figure 2 as it is not required for explaining the
principles of the present invention.

The valve flange 6 has a valve orifice 10 and a valve seat 11 which has a valve
seat orifice 13. As shown in figure 2, there is arranged between the valve orifice 10 and
the valve seat orifice 13 a valve flange chamber 14 whose internal diameter is greater
than the internal diameter of the valve orifice 13, such that the valve flange chamber 14
rotationally symmetrically surrounds the valve orifice 13. The valve flange chamber 14
is connected via a connecting duct 9 to the compressor inlet 7 of the compressor
housing 5. For this purpose, one end 9A of the connecting duct 9 opens out into the
compressor inlet 7 and the other end 9B of the connecting duct 9 opens out into the
valve flange chamber 14. It is thus possible, for the prevention of surging of the
compressor, for air to flow via the connecting duct 9 back to the compressor inlet 7
when the valve seat orifice 13 is open.

To avoid the acoustic problems explained in the introduction, there is provided
according to the invention a buffer volume 15 which is provided somewhere on the
circumference U of the valve flange 6 as a concentrated volume enlargement. Said
arrangement is referred to according to the invention as an asymmetrical volume
enlargement because, by contrast to a continuous enlargement of the entire valve
flange chamber 14, it is a concentrated volume enlargement at a selectable location on
the circumference U of the valve flange chamber 14 or of the valve flange 6.

In the embodiment illustrated in figure 2, the buffer volume is arranged in a
vessel 16, wherein a connecting recess 12 in the wall of the valve flange 6 connects the
buffer volume 15 to the valve flange chamber 14.

There are various possibilities for the arrangement of the vessel 16 on the valve
flange 6. In the embodiment illustrated in figure 3, the vessel 16 is welded to the valve

flange 6 and, in the alternative embodiment illustrated in figure 4, the vessel 16 is
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screwed to the valve flange 6. It is however also possible for the vessel 6 to be
integrated in the valve flange, for example by means of a casting process.

It is also conceivable for the vessel 16 to be fixed by means of an adhesive
connection.

The size of the buffer volume 15 is between approximately 10 cm® and 20 cm’
depending on how large the diameter of the valve seat 11 or of the valve seat orifice 13
1S.

Figures 5 and 6 show the effect of the measures according to the invention. Here,
figure 5 shows the pressure/frequency diagram of a known exhaust-gas turbocharger,
the graph of which shows a peak S highlighted by the oval outline, which peak leads to
the acoustic problems explained in the introduction.

By contrast, figure 6 shows the same diagram of a graph of an exhaust-gas
turbocharger according to the invention, which no longer exhibits the peak S in the
region highlighted by the oval outline. This smoothing of the curve represents the
acoustic improvement resulting from the provision of the buffer volume 15 explained
above.

To supplement the disclosure in addition to the written description of the

invention above, reference is hereby explicitly made to figures 1 to 6.
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CLAIMS

1. An exhaust-gas turbocharger (1),

- having a turbine (2) and

- having a compressor (3) which is connected to the turbine (2) via a
bearing housing (4) and which has a compressor housing (5), which compressor
housing has a valve flange (6), provided with a valve seat (11), for an overrun air
recirculation valve and has a connecting duct (9) which opens out at one end (9A) in a
compressor inlet (7),

- a valve flange chamber (14) into which the other end (9B) of the
connecting duct (9) opens out being arranged between a valve orifice (10) of the valve
flange (6) and a valve seat orifice (13) of the valve seat (11),

wherein

- the valve flange chamber (14) is provided with a buffer volume (15).

2. The exhaust-gas turbocharger as claimed in claim 1, wherein the valve
flange chamber (14) rotationally symmetrically surrounds the valve seat orifice (13)

and has a larger internal diameter than the valve seat orifice (13).

3. The exhaust-gas turbocharger as claimed in claim 1 or 2, wherein the
buffer volume (15) is arranged as a locally concentrated volume enlargement on the

circumference (U) of the valve flange (6).

4. The exhaust-gas turbocharger as claimed in one of claims 1 to 3,
wherein the buffer volume (15) is arranged in a vessel (16) which is mounted on the

valve flange (6).

5. The exhaust-gas turbocharger as claimed in claim 4, wherein the vessel

(16) is integrated in the valve flange (6).

6. The exhaust-gas turbocharger as claimed in claim 4, wherein the vessel

(16) is welded to the valve flange (6).
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7. The exhaust-gas turbocharger as claimed in claim 4, wherein the vessel

(16) is adhesively bonded to the valve flange (6).

8. The exhaust-gas turbocharger as claimed in claim 4, wherein the vessel

5  (16)is screwed to the valve flange (6).

9. The exhaust-gas turbocharger as claimed in one of claims 1 to §,

wherein the buffer volume (15) has a size of approximately 10 cm® to 20 cm’.

10 10.  The exhaust-gas turbocharger as claimed in one of claims 1 to 9,
wherein the overrun air recirculation valve is a pneumatically actuated or electrically

actuated valve.



PCT/US2013/027066

WO 2013/133979

1/3

13

FIG. 2



WO 2013/133979 PCT/US2013/027066

N Y ™,
— 6
—-\/16

FIG. 4



WO 2013/133979 PCT/US2013/027066

3/3

Pressured /

“______‘
e

A e

Fraquency (rotational speed)

FIG.5
Pressure i
/1 \
/
" M \

U Fraguency {rotational spead)

FIG. 6



INTERNATIONAL SEARCH REPORT International application No.
PCT/US2013/027066

A. CLASSIFICATION OF SUBJECT MATTER
F02B 39/00(2006.01)i, FO1D 25/24(2006.01)i, F02B 39/16(2006.01)i, F02B 37/12(2006.01)i

According to International Patent Classification (IPC) or to both national classification and IPC

B. FIELDS SEARCHED

Minimum documentation searched (classitication system followed by classification symbols)
F04D15/00; FO1D 9/00; F04D29/42; FO2B37/12; FO2B33/44

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched
Korean utility models and applications for utility models
Japanese utility models and applications for utility models

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)

eKOMPASS(KIPO internal) & Keywords: turbocharger, supercharger, compressor, recirculation valve,
resonance, chamber, volume and noise

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.

A US 2010-0047054 Al (DRLE et al.) 25 February 2010 1-10
See abstract; paragraphs [0013]-[0017]; figures 1-2.

A US 2010-0143111 A1 (KUEHNEL, JANPETER) 10 June 2010 1-10
See abstract; paragraphs [0019]-[0020]; figures 1-2.

A US 4,743,161 A (FISHER et al.) 10 May 1988 1-10
See abstract; column 2 lines 34-51, column 3 lines 34-66; figures 2-6.

A US 4,517,803 A (JAMISON, TERRY) 21 May 1985 1-10
See abstract; column 2 lines 37-68, column 3 lines 1-3; figures 1-4.

A US 4,689,960 A (SCHRODER et al.) 01 September 1987 1-10
See abstract; column 2 lines 53-68, column 3 lines 12-37; figures 1,4,5.

|:| Further documents are listed in the continuation of Box C. g See patent family annex.

* Special categories of cited documents: "T" later document published after the international filing date or priority

"A" document defining the general state of the art which is not considered date and not in conflict with the application but cited to understand
to be of particular relevance the principle or theory underlying the invention

"E"  earlier application or patent but published on or after the international "X" document of particular relevance; the claimed invention cannot be
filing date considered novel or cannot be considered to involve an inventive

"L"  document which may throw doubts on priority claim(s) or which is step when the document is taken alone
cited to establish the publication date of citation or other "Y" document of particular relevance; the claimed invention cannot be
special reason (as specified) considered to involve an inventive step when the document is

"O" document referring to an oral disclosure, use, exhibition or other combined with one or more other such documents,such combination
means being obvious to a person skilled in the art

"P"  document published prior to the international filing date but later "&" document member of the same patent family

than the priority date claimed

Date of the actual completion of the international search Date of mailing of the international search report
14 June 2013 (14.06.2013) 14 June 2013 (14.06.2013)
Name and mailing address of the ISA/KR Authorized officer
Korean Intellectual Property Office
189 Cheongsa-ro, Seo-gu, Dagjeon Metropolitan City, HAN, Joong Sub
3 302-701, Republic of Korea
Facsimile No. 82-42-472-7140 Telephone No. 82-42-481-5606

Form PCT/ISA/210 (second sheet) (July 2009)



INTERNATIONAL SEARCH REPORT

International application No.

Information on patent family members PCT/US2013/027066
Patent document Publication Patent family Publication
cited in search report date member(s) date
US 2010-0047054 Al 25.02.2010 CN 101529062 A 09.09.2009
EP 2079908 Al 22.07.2009
JP 2010-509530 A 25.03.2010
KR 10-2009-0087879 A 18.08.2009
US 8161745 B2 24.04.2012
WO 2008-055588 Al 15.05.2008
US 2010-0143111 Al 10.06.2010 CN 101749283 A 23.06.2010
EP 2194277 Al 09.06.2010
JP 2010-151128A 08.07.2010
KR 10-2010-0065101 A 15.06.2010
US 04743161 A 10.05.1988 BR 8606418 A 13.10.1987
DE 3670347 D1 17.05.1990
EP 0229519 Al 22.07.1987
EP 0229519 Bl 11.04.1990
EP 0229519 B2 13.11.1996
JP 02569029 B2 08.01.1997
JP 62-178799 A 05.08.1987
US 4930979 A 05.06.1990
US 04517803 A 21.05.1985 DE 3472135 D1 21.07.1988
EP 0123515 Al 31.10.1984
EP 0123515 Bl 15.06.1988
JP 02002449 B 18.01.1990
JP 59-200018 A 13.11.1984
US 04689960 A 01.09.1987 DE 3504465 C1 02.01.1986
GB 2170866 A 13.08.1986
GB 2170866 B 07.12.1988
GB 8603067 DO 12.03.1986
JP 07013466 B 15.02.1995
JP 61-187531 A 21.08.1986

Form PCT/ISA/210 (patent family annex) (July 2009)




	Page 1 - front-page
	Page 2 - description
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - claims
	Page 8 - claims
	Page 9 - drawings
	Page 10 - drawings
	Page 11 - drawings
	Page 12 - wo-search-report
	Page 13 - wo-search-report

