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TURBOCHARGER

CROSS REFERENCE TO RELATED
APPLICATION

[0001] The present application claims priority of Korean
Patent Application No. 10-2019-0102909 filed on Aug. 22,
2019, the entire contents of which is incorporated herein for
all purposes by this reference.

BACKGROUND

Field of the Disclosure

[0002] The present disclosure relates to a structure of a
turbocharger which drives a turbine using exhaust gas of an
engine to supercharge intake air to be supplied to the engine,
by a compressor.

Description of the Related Art

[0003] When an intake air throttling is performed to
activate a post-exhaust treatment device of an engine by
increasing a temperature, a pressure at an outlet of a com-
pressor of a turbocharger is rapidly increased, which causes
a surge phenomenon of the compressor. As a result, a
phenomenon in which air flowing into an inlet side of the
compressor flows back occurs. On the other hand, an
upstream side of the compressor is configured to allow
blow-by gas to be supplied thereto such that blow-by gas is
mixed with air flowing into the inlet side of the compressor
and is then transmitted to a combustion chamber, and a back
flow phenomenon of air as described above causes a con-
tamination of an air cleaner, an air flow sensor or the like,
which results from blow-by gas.

[0004] The foregoing described is intended merely to aid
in the understanding of the background of the present
disclosure, and should not be taken as acknowledging that
they fall within the purview of the related art that is already
known to those skilled in the art.

SUMMARY

[0005] An object of the present disclosure is to provide a
turbocharger which suppresses an occurrence of surge or
solves a surge condition even in a situation in which the
surge in a compressor is caused by a sudden increase in the
pressure of an outlet side of the compressor and which
enables blow-by gas not to contaminate other components
such as an air cleaner, an airflow sensor or the like, installed
in an intake air pipe, or reduces contamination.

[0006] In order to achieve the above object, a turbocharger
of the present disclosure may include a compressor housing;
a recirculation slit and a recirculation passage disposed at an
inlet of the compressor housing to enable air flowing into the
compressor to be recirculated; and a gas supply part con-
figured to supply blow-by gas towards the inlet of the
compressor housing to allow blow-by gas to be joined with
air recirculated through the recirculation slit and the recir-
culation passage and to guide recirculating air towards a
compressor wheel.

[0007] The gas supply part may include a gas inlet that
receives blow-by gas; a guide passage configured to guide a
flow of blow-by gas in a direction opposite to a flow
direction of air discharged from the recirculation passage;
and a distribution passage configured to supply blow-by gas
supplied through the gas inlet, to the guide passage. The
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recirculation passage may be formed in a cylindrical shape
surrounding a perimeter of the inlet of the compressor, and
the guide passage may be formed in a cylindrical shape
facing the recirculation passage and forming a concentric
axis therewith.

[0008] The guide passage may be formed in a conical
cylinder shape that is gradually narrowed towards the recir-
culation passage (e.g., having a diameter that gradually
decreases toward the recirculation passage). The recircula-
tion passage may be formed to have a cross-sectional shape
in which an inner surface of the recirculation passage is
gradually inclined toward a center of the inlet of the com-
pressor as it goes towards the guide passage. The distribu-
tion passage may be formed in a ring shape surrounding an
outer side of the guide passage to be in communication with
the gas inlet and in communication with the guide passage
through a plurality of apertures.

[0009] Additionally, a guide protrusion, which guides air
discharged through the recirculation passage and gas dis-
charged through the guide passage to allow discharged air
and gas to flow towards a center of the inlet of the com-
pressor, may be formed on a portion at which the recircu-
lation passage and the guide passage meet or intersect. The
gas supply part and the guide protrusion may be integrally
formed on the compressor housing. Alternately, the gas
supply part and the guide protrusion may be formed sepa-
rately to be coupled to the compressor housing.

BRIEF DESCRIPTION OF THE DRAWINGS

[0010] The above and other objects, features and advan-
tages of the present disclosure will be more clearly under-
stood from the following detailed description taken in con-
junction with the accompanying drawings, in which:

[0011] FIG. 1 is a view illustrating a turbocharger accord-
ing to an exemplary embodiment of the present disclosure;

[0012] FIG. 2 is a cross-sectional view of a major part of
FIG. 1 according to an exemplary embodiment of the present
disclosure;

[0013] FIG. 3 is a view of the major part of FIG. 2
observed from a different angle according to an exemplary
embodiment of the present disclosure;

[0014] FIG. 4 is a detail view of “A” part of FIG. 3
according to an exemplary embodiment of the present
disclosure;

[0015] FIG. 5 is a view describing a flow of blow-by gas
when the turbocharger is in a normal operating state accord-
ing to an exemplary embodiment of the present disclosure;
and

[0016] FIG. 6 is a view describing flows of blow-by gas
and recirculating air in a situation in which a surge is
occurred by intake air throttling in the turbocharger accord-
ing to an exemplary embodiment of the present disclosure.

DETAILED DESCRIPTION

[0017] Itis understood that the term “vehicle” or “vehicu-
lar” or other similar term as used herein is inclusive of motor
vehicles in general such as passenger automobiles including
sports utility vehicles (SUV), buses, trucks, various com-
mercial vehicles, watercraft including a variety of boats and
ships, aircraft, and the like, and includes hybrid vehicles,
electric vehicles, combustion, plug-in hybrid electric
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vehicles, hydrogen-powered vehicles and other alternative
fuel vehicles (e.g. fuels derived from resources other than
petroleum).

[0018] The terminology used herein is for the purpose of
describing particular embodiments only and is not intended
to be limiting of the disclosure. As used herein, the singular
forms “a”, “an” and “the” are intended to include the plural
forms as well, unless the context clearly indicates otherwise.
It will be further understood that the terms “comprises”
and/or “comprising,” when used in this specification, specify
the presence of stated features, integers, steps, operations,
elements, and/or components, but do not preclude the pres-
ence or addition of one or more other features, integers,
steps, operations, elements, components, and/or groups
thereof. As used herein, the term “and/or” includes any and
all combinations of one or more of the associated listed
items.

[0019] Unless specifically stated or obvious from context,
as used herein, the term “about” is understood as within a
range of normal tolerance in the art, for example within 2
standard deviations of the mean. “About” can be understood
as within 10%, 9%, 8%, 7%, 6%, 5%, 4%, 3%, 2%, 1%,
0.5%, 0.1%, 0.05%, or 0.01% of the stated value. Unless
otherwise clear from the context, all numerical values pro-
vided herein are modified by the term “about.”

[0020] A turbocharger according to the exemplary
embodiments of the present disclosure will be described
below with reference to the accompanying drawings.
[0021] FIG. 1 depicts a configuration of a turbocharger 1
according to the present disclosure. In particular, at a side on
which a turbine driven by exhaust gas is mounted, a turbine
housing is omitted and a turbine wheel 25 provided in the
turbine housing is exposed. In addition, a compressor hous-
ing 3 is provided at a side on which a compressor configured
to compress air is mounted.

[0022] Referring to FIGS. 1 to 6, an exemplary embodi-
ment of the turbocharger 1 according to the present disclo-
sure may include the compressor housing 3; a recirculation
slit 7 and a recirculation passage 9 provided at an inlet 5 of
the compressor housing 3 to enable air flowing into the
compressor to be recirculated; and a gas supply part 13
configured to supply blow-by gas towards the inlet of the
compressor housing 3 to allow blow-by gas to be joined with
air recirculated through the recirculation slit 7 and the
recirculation passage 9 and to guide recirculating air towards
a compressor wheel 11.

[0023] In the turbocharger 1 of the present disclosure, the
recirculation slit 7 and the recirculation passage 9 may be
formed to allow some of air flowing into the compressor to
be recirculated when a surge occurs in the compressor, and
a flow of air recirculated through the recirculation slit 7 and
the recirculation passage 9 may be guided towards the
compressor wheel 11, which is provided at the inlet of the
compressor, by a flow of blow-by gas flowing thereinto
through the gas supply unit 13.

[0024] Before the surge of the compressor occurs, blow-
by gas may flow into the inlet of the compressor through the
gas supply part 13 as shown in FIG. 5, may be mixed with
air, and then may move or flow towards the compressor
wheel 11. In addition, when the surge is about to occur or has
occurred due to an intake air throttling in the compressor,
some of air flowing into the compressor may be recycled
through the recirculation slit 7 and the recirculation passage
9 as illustrated in FIG. 6. At this time, blow-by gas may flow
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into a flow path, which is substantially the same as that
shown in FIG. 5, by flow inertia and guides recirculating air
towards the compressor wheel 11, thereby delaying or
rapidly relieving occurrence of the surge of the compressor.
[0025] Inaddition, as described above, blow-by gas forms
a flow discharged from a location adjacent to the compressor
wheel 11 towards the compressor wheel 11 through the gas
supply part 13 as illustrated in FIG. 5, and flows toward the
compressor wheel 11 even in a surge situation as illustrated
in FIG. 6. Therefore, unlike the prior art, it may be possible
to prevent other components such as an air cleaner, an
airflow sensor or the like disposed upstream of an intake air
pipe from being contaminated by a back flow of blow-by
gas.

[0026] In this exemplary embodiment, the gas supply unit
13 may include a gas inlet 15 provided to receive blow-by
gas; a guide passage 17 configured to guide a flow of
blow-by gas in a direction opposite to a flow direction of air
discharged from the recirculation passage 9; and a distribu-
tion passage 19 configured to supply blow-by gas supplied
through the gas inlet 15, to the guide passage 17. In addition,
the distribution passage 19 may be formed in a ring shape
surrounding an outer side of the guide passage 17 to be in
communication with the gas inlet 15 and in communication
with the guide passage 17 through a plurality of apertures
21.

[0027] Inother words, when blow-by gas is supplied to the
gas inlet 15 through a separate blow-by gas hose or the like,
the blow-by gas may be supplied to the guide passage 17
through the distribution passage 19 and the apertures 21. On
the other hand, the recirculation passage 9 may be formed in
a cylindrical shape surrounding a perimeter of the inlet of the
compressor, and the guide passage 17 may be formed in a
cylindrical shape facing the recirculation passage 9 and
forming a concentric axis therewith.

[0028] The guide passage 17 may be formed in a conical
cylinder shape that is gradually narrowed towards the recir-
culation passage 9 (e.g., with a gradually decreasing diam-
eter towards the recirculation passage), and the recirculation
passage 9 may be formed to have a cross-sectional shape in
which an inner surface of the recirculation passage 9 is
gradually inclined toward a center of the inlet of the com-
pressor as it goes towards the guide passage 17. In addition,
a guide protrusion 23 may be provided on a portion at which
the recirculation passage 9 and the guide passage 17 meet or
intersect, and the guide protrusion may guide air discharged
through the recirculation passage 9 and gas discharged
through the guide passage 17 to allow discharged air and gas
to flow towards a center of the inlet of the compressor.
[0029] Therefore, as illustrated in FIG. 6, blow-by gas
flowing towards a center of the inlet of the compressor
through the guide passage 17 may be recirculated through
the recirculation passage 9 to form a flow by which dis-
charged air is pushed towards a center of the inlet of the
compressor, and thus, the surge of the compressor may be
terminated more rapidly. In this exemplary embodiment, the
gas supply part 13 and the guide protrusion 23 may be
formed integrally on the compressor housing 3. Alternately,
the gas supply part 13 and the guide protrusion 23 may be
formed as separate structures to be separated along line A-A
shown in FIG. 5 and then coupled to the compressor housing
3.

[0030] The present disclosure may suppress an occurrence
of surge, or may rapidly solve a surge condition even when
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the surge of in the compressor is caused by a sudden increase
in the pressure of an outlet side of the compressor. Further-
more, the present disclosure enables blow-by gas to prevent
other components such as an air cleaner, an airflow sensor or
the like, installed in the intake air pipe, from being contami-
nated.

[0031] Although the present disclosure has been illus-
trated and described with respect to the exemplary embodi-
ments, it will be apparent to those skilled in the art that the
present disclosure can be variously changed and modified
without departing from the technical spirit of the present
disclosure provided by the following claims

What is claimed is:

1. A turbocharger, comprising:

a compressor housing;

a recirculation slit and a recirculation passage provided at
an inlet of the compressor housing to enable air flowing
into the compressor to be recirculated; and

a gas supply part configured to supply blow-by gas
towards the inlet of the compressor housing to allow
blow-by gas to be joined with air recirculated through
the recirculation slit and the recirculation passage and
to guide recirculating air towards a compressor wheel.

2. The turbocharger of claim 1, wherein the gas supply

part includes:

a gas inlet through which blow-by gas is received;

a guide passage configured to guide a flow of the blow-by
gas in a direction opposite to a flow direction of air
discharged from the recirculation passage; and

a distribution passage configured to supply the blow-by
gas supplied through the gas inlet, to the guide passage.

3. The turbocharger of claim 2, wherein the recirculation

passage is formed in a cylindrical shape surrounding a
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perimeter of the inlet of the compressor, and the guide
passage is formed in a cylindrical shape facing the recircu-
lation passage and forming a concentric axis therewith.

4. The turbocharger according to claim 3, wherein the
guide passage is formed in a conical cylinder shape with a
diameter that gradually decreases towards the recirculation
passage.

5. The turbocharger of claim 4, wherein the recirculation
passage is formed to have a cross-sectional shape in which
an inner surface of the recirculation passage is gradually
inclined toward a center of the inlet of the compressor along
the guide passage.

6. The turbocharger of claim 3, wherein the distribution
passage is formed in a ring shape surrounding an outer side
of the guide passage to be in communication with the gas
inlet and to be in communication with the guide passage
through a plurality of apertures.

7. The turbocharger of claim 3, wherein a guide protru-
sion, which guides air discharged through the recirculation
passage and gas discharged through the guide passage to
allow discharged air and gas to flow towards a center of the
inlet of the compressor, is provided on a portion at which the
recirculation passage and the guide passage intersect.

8. The turbocharger of claim 7, wherein the gas supply
part and the guide protrusion are formed integrally on the
compressor housing.

9. The turbocharger of claim 7, wherein the gas supply
part and the guide protrusion are formed separately to be
coupled to the compressor housing.

10. A vehicle having a turbocharger according to claim 1.
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