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(57) ABSTRACT

Disclosed is an intake manifold for a vehicle with a unified
flow path. The intake manifold has a plurality of branch
pipes connected to intake ports of cylinders of an automotive
engine, and a surge tank unit connected to the branch pipes
and having an external air inlet formed at a side to receive
external air, in which the surge tank unit has a unified gas
inlet formed at the external air inlet so that blow-by gas an
fuel evaporation gas both flows inside. Accordingly, flow
resistance when external air flows inside is reduced and
freezing at the blow-by gas inlet is prevented in winter.
Therefore, the amount of air mixture to be supplied into the
cylinders is increased, whereby the volume efficiency of the
cylinders is improved and engine torque is increased.
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INTAKE MANIFOLD FOR VEHICLE WITH
UNIFIED GAS FLOW PATH

CROSS REFERENCE TO RELATED
APPLICATION(S)

[0001] This application claims the benefit of Korean Pat-
ent Application No. 10-2015-3132490, filed on Sep. 18,
2015, which is hereby incorporated by reference in its
entirety into this application.

BACKGROUND OF THE INVENTION

[0002] 1. Technical Field

[0003] The present invention relates generally to an intake
manifold for a vehicle with a unified gas flow path and, more
particularly, to an intake manifold for a vehicle with a
unified gas flow path in which the flow path of a PCV valve
connector for receiving blow-by gas and the flow path of a
PCSV connector for receiving fuel evaporation gas are
integrated.

[0004] 2. Description of the Related Art

[0005] In general, an automotive engine has one or more
cylinders each being constituted by a cylinder head and a
cylinder block, and kinetic energy produced by combustion
of a gas mixture of fuel and air with an appropriate ratio in
the cylinders is used for driving a vehicle.

[0006] The cylinders of the automotive engine are con-
nected to an intake manifold, so the intake manifold is a part
of the automotive engine for supplying the mixture of
fuel/air into the cylinders.

[0007] The intake manifold is a part for uniformly distrib-
uting a combustion mixture (or air in a direct injection
engine) to intake ports of the cylinder heads.

[0008] Meanwhile, combustion gas and non-combustion
gas produced by explosion in the cylinders of an engine
flows into a crankcase through the gaps between pistons and
the cylinder liners and this gas is called blow-by gas. The
inside of the engine is corroded or engine oil is easily
changed in quality by the blow-by gas. Accordingly, a
blow-by gas recirculation system that circulates blow-by gas
into the cylinders of an engine by sending it back to the
intake side is installed.

[0009] Blow-by gas in a crankcase is sent into the intake
manifold of a vehicle through a PCV (Positive Crankcase
Ventilation) by such a blow-by gas recirculation system. The
blow-by gas sent in the intake manifold is mixed with fresh
air in the intake manifold and then flows back into the
cylinders of the engine.

[0010] Further, fuel evaporation gas produced in a fuel
tank is collected and kept in a canister, sent into a serge tank
of the intake manifold through a purge control solenoid
valve (hereafter, referred to as a PCSV), and then supplied
into the cylinders.

[0011] The PCSV is a valve for diffusing fuel evaporation
gas produced in a fuel tank and collected in a canister to the
engine.

[0012] FIGS. 1 to 3 show an automotive intake manifold
of the related art. Referring to FIGS. 1 to 3, an automotive
intake manifold 1' has a plurality of branch pipes 10'
connected to the intake ports of the cylinders of an auto-
motive engine, and a surge tank unit 20" that is connected to
the branch pipes 10' and has an external air inlet formed at
a side to receive external air.
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[0013] A blow-by gas inlet 20a and an evaporation gas
inlet 206 are formed with a predetermined interval in the
surge tank unit 20' of the automotive intake manifold that
blow-by gas and fuel evaporation gas flows into the surge
tank unit 20'".

[0014] The blow-by gas inlet 20a is connected to a PCV
valve connector 30" protruding to connect a PCV valve and
the evaporation gas inlet is connected to a PCSV connector
40" protruding to connect a PCSV.

[0015] Further, the blow-by gas inlet 20a and the evapo-
ration gas inlet 205 are spaced from each other at an external
air inlet 23' of the surge tank unit 20' so that external air,
blow-by gas, and evaporation gas can be mixed well in the
surge tank unit 20'.

[0016] However, since the blow-by gas inlet 20a and the
evaporation gas inlet 205 are spaced from each other at the
external inlet 23' in the automotive intake manifold 1' of the
related art, when external air flows into the surge tank 20
through the external air inlet, a loss of pressure of the air is
caused by flow resistance, so the external air cannot
smoothly flow into the surge tank unit 20, and accordingly,
air cannot be sufficiently supplied into cylinders.

[0017] Further, according to the automotive intake mani-
fold 1' of the related art, since high-temperature blow-by gas
is supplied into the surge tank unit through the blow-by gas
inlet 20a, condensate water is produced in the blow-by gas
inlet 20a when the high-temperature blow-by gas is mixed
with cold external air in winter and, the condensate water
partially or fully blocks the blow-by gas inlet 20a by
freezing.

SUMMARY OF THE INVENTION

[0018] Accordingly, the present invention has been made
keeping in mind the above problems occurring in the prior
art, and an object of the present invention is to provide an
intake manifold for a vehicle with a unified flow path in
which blow-by gas and fuel evaporation gas flows into a
surge tank through one inlet, thereby reducing flow resis-
tance when external air flows inside and preventing freezing
in the surge tank.

[0019] Inorder to accomplish the above object, the present
invention provides an intake manifold for a vehicle with a
unified flow path, the intake manifold having a plurality of
branch pipes connected to intake ports of cylinders of an
automotive engine, and a surge tank unit that is connected to
the branch pipes and has an external air inlet formed at a side
to receive external air, in which the surge tank unit has a
unified gas inlet formed at the external air inlet so that
blow-by gas and fuel evaporation gas both flows inside.

[0020] The intake manifold may have a PCV valve con-
nector protruding to mount a PCV valve for receiving
blow-by gas into the surge tank unit and a PCSV connector
protruding to mount a PCSV for receiving fuel evaporation
gas into the surge tank unit.

[0021] A flow path wall forming a blow-by gas flow path
connected to the PCV valve connector, and guiding blow-by
gas, which flows inside through the PCV valve connector,
into the external inlet of the surge tank unit may be formed
in the surge tank unit, the unified gas inlet may he formed at
an end of the flow path wall, and an outlet of the PCSV
connector may be disposed inside the unified gas inlet.
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[0022] A gas cap member for opening and closing the
blow-by gas flow path may be coupled to the surge tank unit
and the PCSV connector may be integrally formed with the
gas cap member.

[0023] The PCSV connector may he disposed at a portion,
which corresponds to the unified gas inlet, of the gas cap
member.

[0024] The PCSV connector may have a gas outlet pro-
truding inside the unified gas inlet.

[0025] The PCSV connector may have an anti-backflow
wall protruding at a joint with the outlet of the PCSV
connector in a gas flow direction inside the blow-by gas flow
path to guide the blow-by gas to the unified gas inlet.
[0026] The gas outlet may be disposed fully inside the
unified gas inlet.

[0027] The gas outlet may be disposed at the external air
inlet in the unified gas inlet and a blow-by gas intake portion
may be disposed behind the gas outlet in the unified gas
inlet.

[0028] According to the present invention, since blow-by
gas and fuel evaporation gas flow together inside through
one gas inlet formed at the external inlet of the surge tank
unit, flow resistance when external air flows inside is
reduced.

[0029] Further, since flow resistance when external air
flows into the surge tank unit is reduced, a loss of pressure
of the external air is minimized and the amount of air to be
supplied into the cylinders of an automotive engine is
correspondingly increased. Accordingly, the volume effi-
ciency of the cylinders is improved and engine torque is
increased.

[0030] Further, since blow-by gas and fuel evaporation gas
flow together inside through one gas inlet formed at the
external air inlet of the surge tank unit, high-temperature
blow-by gas is primarily cooled while being mixed with fuel
evaporation gas and then meets external air. Accordingly,
condensate water is prevented and freezing of condensate
water is correspondingly prevented in winter.

[0031] Further, blow-by gas is smoothly guided by pre-
venting freezing at the blow-by gas inlet in winter, so the
amount of air to be supplied into the cylinders of an
automotive engine is increased. Accordingly, the volume
efficiency of the cylinders is improved and engine torque is
increased.

[0032] Further, since the PCSV connector is integrated
with the gas cap member for covering the blow-by gas flow
path for guiding blow-by gas to the inlet for external air,
molds are unified in a single unit and the manufacturing
process is correspondingly simplified. Accordingly, the
manufacturing cost is reduced.

BRIEF DESCRIPTION OF THE DRAWINGS

[0033] The above and other objects, features and advan-
tages of the present invention will be more clearly under-
stood from the following detailed description taken in con-
junction with the accompanying drawings, in which:
[0034] FIG. 1 is a front view of an automotive intake
manifold of the related art;

[0035] FIGS. 2 and 3 are cross-sectional perspective view
of the automotive intake manifold of the related art;
[0036] FIG. 4 is a front view of an intake manifold with a
unified flow path according to an embodiment of the present
invention;
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[0037] FIG. 5 is a perspective view of the intake manifold
with a unified flow path according to an embodiment of the
present invention;

[0038] FIG. 6 is a cross-sectional perspective view of the
intake manifold with as unified flow path according to an
embodiment of the present invention;

[0039] FIG. 7 is a perspective view of an example of a gas
cap member in the intake manifold with a unified flow path
according to an embodiment of the present invention;
[0040] FIG. 8 is a cross-sectional perspective view of a
surge tank unit in the intake manifold with a unified flow
path according to an embodiment of the present invention;
and

[0041] FIG. 9 is a cross-sectional view of the intake
manifold with a unified flow path according to an embodi-
ment of the present invention.

DESCRIPTION OF THE PREFERRED
EMBODIMENTS

[0042] The present invention will be described in detail
below with reference to the accompanying drawings.
Repeated descriptions and descriptions of known functions
and configurations which have been deemed to make the gist
of the present invention unnecessarily obscure will be omit-
ted below. The embodiments of the present invention are
intended to fully describe the present invention to a person
having ordinary knowledge in the art to which the present
invention pertains. Accordingly, the shapes, sizes, etc. of
components in the drawings may be exaggerated to make the
description clearer.

[0043] FIG. 4 is a front view of an intake manifold I with
a unified flow path according to an embodiment of the
present invention and FIG. 5 is a perspective view of the
intake manifold 1 with a unified flow path according to an
embodiment of the present invention. Referring to FIGS. 4
and 5, the intake manifold 1 with a unified flow path
according to an embodiment of the present invention has a
plurality of branch pipes 10 that are connected to the intake
ports of the cylinders of an automotive engine, and a surge
tank unit 20 that is connected to the branch pipes 10 and has
an external air inlet formed at a side to receive external air.
[0044] The branch pipes 10 are opened and closed by a
VCM (Variable Charge Motion) valve, which is the same
configuration as common automotive intake manifolds, so
detailed description is not provided.

[0045] The intake manifold 1 with a unified flow path
according to an embodiment of the present invention has a
PCV valve connector 30 protruding to mount a PCV valve
for receiving blow-by gas into the surge tank unit 20 and a
PCSYV connector 40 protruding to mount a PCSV for receiv-
ing fuel evaporation gas into the surge tank unit 20.
[0046] For example, the PCV valve connector 30 is a
nipple for connecting a PCV valve and the PCSV connector
40 is a nipple for connecting a PCSV.

[0047] FIG. 6 is a cross-sectional perspective view of the
intake manifold 1 with a unified flow path according to an
embodiment of the present invention and FIG. 7 is a
perspective view of an example of a gas cap member 22 in
the intake manifold 1 with a unified flow path according to
an embodiment of the present invention.

[0048] The intake manifold 1 with a unified flow path
according to an embodiment of the present invention has a
unified gas inlet 50 formed at the external inlet 23 of the
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surge tank unit 20 so that blow-by gas and fuel evaporation
gas can flow together into the surge tank 20.

[0049] The PCV valve connector 30 protrudes at a portion
dose to the inlets of the branch pipes 10 and shares the inlets
of the branch pipes 10. A flow path wall 21 forming a
blow-by gas flow path 21a connected to the PCV valve
connector 30 and guiding blow-by gas, which flows inside
through the PCV valve connector 30, into the external inlet
23 of the surge tank unit 20 is formed in the surge tank unit
20.

[0050] The unified gas inlet 50 is formed at an end, that is,
the end close to the external air inlet 23, of the flow path wall
21.

[0051] Further, an outlet of the PCSV connector 40 is
disposed inside the unified gas inlet 50.

[0052] Blow-by gas flows in the direction A through the
blow-by gas flow path 21a to be guided into the unified gas
inlet 50, while fuel evaporation gas flows in the direction B
through the PCSV connector 40 to be guided into the unified
gas inlet 50.

[0053] That is, the unified gas inlet 50 is formed at the end
of'the blow-by gas flow path 21a, so the blow-by gas flowing
inside through the blow-by gas inlet 21a flows into the surge
tank 20. Further, the outlet of the PCSV connector 40 is
disposed in side the unified gas inlet 50, so the fuel evapo-
ration gas discharged through the outlet of the PCSV con-
nector 40 flows into the surge tank 20.

[0054] A gas cap member 22 for opening/closing the
blow-by gas flow path 214 is coupled to the surge tank unit
20 and the PCSV connector 40 may be integrated with the
gas cap member 22. Further, the PCSV connector 40 may be
disposed at a portion, which corresponds to the unified gas
inlet 50, of the gas cap member 22 so that the outlet thereof
can be directly connected to the unified gas inlet 50.
[0055] The PCSV connector 40 has a gas outlet 41 pro-
truding into the unified gas inlet 50, so it prevents gas
flowing inside through the blow-by gas flow path 21a from
flowing backward into a canister, which keeps fuel evapo-
ration gas, through the outlet of the PCSV connector 40.
[0056] The PCSV connector 40 may have an anti-back-
flow wall 42 protruding at the joint with the outlet of the
PCSV connector 40 in a gas flow direction inside the
blow-by gas flow path 21a to guide the blow-by gas to the
unified gas inlet 50.

[0057] The anti-backflow wall 42 further prevents the
blow-by gas flowing inside through the blow-by gas flow
path 21a from flowing backward into the canister keeping
fuel evaporation gas through the outlet of the PCSV con-
nector 40.

[0058] The anti-backflow wall 42 is integrally formed at a
side of the gas outlet 41 to block the gas outlet 41 and guide
the blow-by gas to the unified gas inlet 50 so that the
blow-by gas can flow into the surge tank 20.

[0059] FIG. 8 is a cross-sectional perspective view of the
surge tank unit 20 of the intake manifold 1 with a unified
flow path according to an embodiment of the present inven-
tion and FIG. 9 is a cross-sectional view of the intake
manifold 1 with a unified flow path according to an embodi-
ment of the present invention.

[0060] Referring to FIGS. 8 and 9, the gas outlet 41 is
disposed fully inside the unified gas inlet 50 is divided into
a blow-by gas intake portion 51, through which blow-by gas
flows inside, by the anti-backflow wall 42.
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[0061] The blow-by gas flowing into the surge tank unit 20
through the blow-by gas flow path 214 is mixed with the fuel
evaporation gas flowing into the surge tank unit 20 through
the gas outlet 41 in the unified gas inlet 50 and then
discharged.

[0062] When high-temperature blow-by gas and fuel
evaporation gas at relatively low temperature are mixed, the
gas mixture flows into the surge tank unit 20 with the
temperature reduced, so condensate water that is produced
when the blow-by gas is mixed with cold external air
flowing inside through the external inlet 23 is minimized.
[0063] Further, the gas outlet 41 is disposed close to the
external air 23 inside the unified gas inlet 50 and the blow-by
gas intake portion 51 may be disposed behind the gas outlet
41 inside the unified gas inlet 50.

[0064] Blow-by gas is guided to the unified gas inlet 50
through the blow-by gas flow path 21a and then discharged
in the direction A through the gas outlet 41, fuel evaporation
gas is discharged in the direction B through the PCSV
connector 40, that is, through the portion divided by the
anti-backflow wall 42 inside the unified gas inlet 50, and
external air sequentially comes in contact with the blow-by
gas and the fuel evaporation gas while flowing in the
direction C into the surge tank unit 20.

[0065] That is, when cold external air flows inside through
the external air inlet 23 in winter, the external air is primarily
heated by the fuel evaporation gas discharged through the
gas outlet 41 and then mixed with the high-temperature
blow-by gas flowing inside through the blow-by gas intake
portion 51, so condensate water that is produced when the
cold external air and the blow-by gas are mixed is further
minimized.

[0066] Accordingly, it is possible to prevent freezing of
the condensate water that is produced when cold external air
and blow-by gas are mixed.

[0067] According to the present invention, since blow-by
gas and fuel evaporation gas flow together inside through
one gas inlet formed at the external inlet 23 of the surge tank
unit 20, flow resistance when external air flows inside is
reduced.

[0068] Further, since flow resistance when external air
flows into the surge tank unit 20 is reduced, a loss of
pressure of the external air is minimized and the amount of
air to be supplied into the cylinders of an automotive engine
is correspondingly increased. Accordingly, the volume effi-
ciency of the cylinders is improved and engine torque is
increased.

[0069] Further, since blow-by gas and fuel evaporation gas
flow together inside through one gas inlet formed at the
external air inlet 23 of the surge tank unit 20, high-tempera-
ture blow-by gas is primarily cooled while being mixed with
fuel evaporation gas and then meets external air. Accord-
ingly, condensate water is prevented and freezing of con-
densate water is correspondingly prevented in winter.
[0070] Further, blow-by gas is smoothly guided by pre-
venting freezing at the blow-by gas inlet in winter, so the
amount of air to be supplied into the cylinders of an
automotive engine is increased. Accordingly, the volume
efficiency of the cylinders is improved and engine torque is
increased.

[0071] Further, since the PCSV connector 40 is integrated
with the gas cap member for covering the blow-by gas flow
path 21a for guiding blow-by gas to the inlet for external air,
molds are unified in a single unit and the manufacturing
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process is correspondingly simplified. Accordingly, the
manufacturing cost is reduced.

[0072] Although the preferred embodiments of the present
invention have been disclosed for illustrative purposes,
those skilled in the art will appreciate that various modifi-
cations, additions and substitutions are possible, without
departing from the scope and spirit of the invention as
disclosed in the accompanying claims.

1. An intake manifold for a vehicle with a unified flow
path, the intake manifold having a plurality of branch pipes
connected to intake ports of cylinders of an automotive
engine, and a surge tank unit connected to the branch pipes
and having an external air net formed at a side to receive
external air,

wherein the surge tank unit has a unified gas net formed

at the external air net so that blow-by gas and fuel
evaporation gas both flows inside.

2. The intake manifold of claim 1, wherein the intake
manifold has a PCV valve connector protruding to mount a
positive crankcase ventilation (PCV) valve for receiving
blow-by gas into the surge tank unit and a PCSV connector
protruding to mount a purge control solenoid valve (PCSV)
for receiving fuel evaporation gas into the surge tank unit.

3. The intake manifold of claim 2, wherein a flow path
wail forming a blow-by gas flow path connected to the PCV
valve connector, and guiding blow-by gas, which flows
inside through the PCV valve connector, into the external net
of the surge tank unit is formed in the surge tank unit,
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the unified gas net is formed at an end of the flow path

wall, and

an outlet of the PCSV connector is disposed inside the

unified gas inlet.

4. The intake manifold of claim 3, wherein a gas cap
member for opening and closing the blow-by gas flow path
is coupled to the surge tank unit and the PCSV connector is
integrally formed with the gas cap member.

5. The intake manifold of claim 3, wherein the PCSV
connector is disposed at a portion, which corresponds to the
unified gas inlet, of the gas cap member.

6. The intake manifold of claim 3, wherein the PCSV
connector has a gas outlet protruding inside the unified gas
inlet.

7. The intake manifold of claim 3, wherein the PCSV
connector has an anti-backflow wall protruding at a joint
with the outlet of the PCSV connector in a gas flow direction
inside the blow-by gas flow path to guide the blow-by gas to
the unified gas inlet.

8. The intake manifold of claim 6, wherein the gas outlet
is disposed fully inside the unified gas inlet.

9. The intake manifold of claim 6, wherein the gas outlet
is disposed at the external aft net in the unified gas net and
a blow-by gas intake portion is disposed behind the gas
outlet in the unified gas inlet.
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