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(54) Injection channel bypass for probe measurement

(57) An admission gas supply device (18) comprising
an air inlet mounting side and a body (23a) having an
internal cavity (23b), the body (23a) being arranged for
being mounted, on the air inlet mounting side, on the air
outlet of a heat exchanger (16) of an automotive vehicle
engine, said body (23a) comprising an injection channel
(24) for injecting recirculated exhaust gas into said inter-

nal cavity (23b) and an opening arranged for receiving a
measurement probe (30) for measuring at least one pa-
rameter in the internal cavity (23b), said admission gas
supply device (18) being characterized in that the open-
ing is made in the body (23a) between the injection chan-
nel (24) and the air inlet mounting side of the admission
gas supply device (18).
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Description

[0001] The invention relates to an admission gas sup-
ply device of an automotive vehicle and to an admission
gas supply module comprising such an admission gas
supply device.
[0002] An automotive vehicle comprises an engine,
which comprises cylinders, and may further comprise an
admission gas supply module that allows providing a gas
mix, called admission gas, comprising air, for operating
the engine. Such an admission gas supply module com-
prises a heat exchanger allowing cooling the air and an
admission gas supply device. The admission gas supply
device comprises a body, an air inlet mounting side and
an admission gas outlet mounting side. The body defines
an internal cavity, and is arranged for being mounted on
the outlet of the heat exchanger on the air inlet mounting
side and for being mounted on a cylinder head of the
engine on the admission gas outlet mounting side.
[0003] Some known admission gas supply modules
further comprise a valve allowing the injection of part of
the exhaust gas of the vehicle, called recirculated ex-
haust gas or EGR, into the admission gas supply device.
In that case, the admission gas supply device allows mix-
ing, in the internal cavity, the air provided by the heat
exchanger with the recirculated exhaust gas provided by
the valve, into a gas mix. The admission gas supply de-
vice is further adapted for guiding the gas mix toward the
cylinders of the engine, via a cylinder head.
[0004] In order to inject the recirculated exhaust gas,
most known admission gas supply devices comprise a
straight, substantially cylinder-shaped, injection channel.
The injection channel comprises a proximal end, for re-
ceiving recirculated exhaust gas from the valve, and an
distal end, which is closed. In order to inject the recircu-
lated exhaust gas into the internal cavity of the admission
gas supply device, the injection channel further compris-
es a plurality of holes or openings, also called injectors,
opening into the cavity. Thus, as the valve provides the
recirculated exhaust gas to the proximal end of the injec-
tion channel, the recirculated exhaust gas are further dif-
fused within the internal cavity of the admission gas sup-
ply device through the injectors of the injection channel.
[0005] In addition, in order to control the operation of
the engine, it may be of advantage to measure some
parameters, such as e.g. temperature or pressure of the
gas in the internal cavity of the admission gas supply
device. In order to do so, a probe allowing such meas-
urements may be mounted on the admission gas supply
device. Such a known probe comprises a body with a
proximal end and a distal end. The distal end comprises
a sensor and is arranged for being placed into the internal
cavity of the admission gas supply device to perform
measurements of the gas in the internal cavity. The prox-
imal end remains outside of the admission gas supply
device while the body of the probe traverses a side of
the admission gas supply device body. The probe, the
sensor of which being placed, during normal use, in the

cavity of the admission gas supply device, may thus be
subject to an accumulation of dirt due to the recirculated
exhaust gas in the cavity, which may lead to failure or
malfunction of the probe.
[0006] In order to eliminate at least partially this draw-
back, the invention concerns an admission gas supply
device comprising an air inlet mounting side, arranged
for being mounted on an air outlet of a heat exchanger
of an automotive vehicle engine, said admission gas sup-
ply device further comprising a body having an internal
cavity, an injection channel for injecting recirculated ex-
haust gas into said internal cavity, said body further com-
prising an opening arranged for receiving a measurement
probe for measuring at least one parameter in the internal
cavity, said admission gas supply device being charac-
terized in that the opening is made in the body between
the injection channel and the air inlet mounting side. This
allows the sensor of the probe to be placed near the outlet
of the exchanger, reducing therefore the amount of dirt
of the recirculated exhaust gas that may foul up the sen-
sor of the probe.
[0007] In a preferred embodiment, the opening is pro-
vided on an upper wall of the body of the admission gas
supply device in order to receive the measurement probe
on said upper wall. This allows the probe to be easily
accessible by an operator for mounting, operation and/or
maintenance purposes.
[0008] According to another aspect of the invention,
the injection channel bypasses the opening. In that re-
spect, the injection channel may extend along a dimen-
sion of the body and the opening is provided along the
injection channel at a location where the injection channel
width is decreased. Hence, the size or the volume of the
injection channel does not need to be dramatically re-
duced or even not reduced at all, preserving therefore
the efficiency of the injection channel and, at the same
time, a space is thus created to mount the probe in the
wall of the admission gas supply device. Moreover, such
a bypass allows the mounting of the probe to be per-
formed without traversing the injection channel and
therefore creating a leak in the injection channel.
[0009] In an alternative embodiment, the edges of the
injection channel are straight and the width of the injection
channel is smaller than the width of the upper wall of the
body. This allows the injection channel to have a simple
straight shape while the opening is located between the
injection channel and the air inlet mounting side of the
admission gas supply device.
[0010] In an embodiment, the opening is a closed hole.
[0011] The opening may further comprise means for
providing airtightness between the measurement probe
and the upper wall of the body of the admission gas sup-
ply device.
[0012] In an alternative embodiment, the opening is
open and arranged for being closed by a part of the heat
exchanger.
[0013] The opening may further comprise means for
providing airtightness between the measurement probe,
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the upper wall of the body of the admission gas supply
device and the heat exchanger.
[0014] The invention also concerns an admission gas
supply device according to any of the preceding claims,
said admission gas supply device comprising a meas-
urement probe, said measurement probe being mounted
in the opening of the admission gas supply device.
[0015] The invention also concerns an admission gas
supply module comprising an admission gas supply de-
vice as defined here above.
[0016] Embodiments of the present invention will now
be described solely by way of example and with reference
to the accompanying drawings, where like parts are pro-
vided with corresponding reference numerals, and in
which:

- figure 1 is a disassembled view of an admission gas
supply module,

- figure 2 is an assembled view of the admission gas
supply module of figure 1,

- figure 3 is a view, from the air inlet mounting view
side, of an admission gas supply device comprising
an injection channel,

- figure 4 is a view, from the admission gas outlet
mounting view side, of an admission gas supply de-
vice comprising an injection channel,

- figure 5 is a view, from the admission gas outlet
mounting view side of the admission gas supply de-
vice, of an admission gas supply module,

- figure 6 is a sectional view of an admission gas sup-
ply device with a measurement probe mounted on
said admission gas supply device,

- figure 7 is a partial view of an admission gas supply
device with a measurement probe mounted on said
admission gas supply device.

[0017] Figures 1 is a disassembled view illustrating dif-
ferent parts of an admission gas supply module of a ve-
hicle engine. The admission gas supply module compris-
es an air inlet tank 14 for supplying a heat exchanger 16
with air. The admission gas supply module 10 may also
comprise a valve 12 for controlling the flow of said fluid
into the admission gas supply module 10.
[0018] The heat exchanger 16 comprises, for instance,
side walls 16a, a bottom wall 16b and a top wall 16c
defining a cavity wherein some plates 16d and inner fins
16e are stacked one on top of the others for creating the
heat exchanger. The top wall 16c comprises inlet and
outlet pipes, respectively 17a and 17b, of a coolant.
Plates 16d are mounted by pair in order to form, between
two plates of the same pair, a first channel for the circu-
lation of the coolant, and between two plates of two dif-
ferent pairs, positioned face to face, a second channel,
comprising the inner fins 16e, for the circulation of the
fluid to be cooled. The fluid to be cooled goes thus through
the valve 12, then the fluid inlet tank 14, and through the
second channels of the heat exchanger comprising the
inner fins, whilst being cooled by the coolant fluid circu-

lating in the first channels of the heat exchanger.
[0019] The admission gas supply module 10 compris-
es an admission gas supply device 18 allowing guiding
the air provided by the heat exchanger 16 toward the
engine cylinders.
[0020] The admission gas supply module 10 illustrated
on figure 1 further comprises a valve 20, called EGR
valve, allowing the injection of a part of the recirculated
exhaust gas provided by the engine into the admission
gas supply device 18.
[0021] Figure 2 illustrates the admission gas supply
module 10 of figure 1, assembled. Valve 12, for control-
ling the flow of the air into the admission gas supply mod-
ule 10, is mounted on the air inlet tank 14. The air inlet
tank 14 is mounted on one open side of the heat exchang-
er 16 in order to allow the fluid flowing into the heat ex-
changer 16. The admission gas supply device 18 com-
prises an air inlet mounting side 22a (Figure 3) and is
mounted, on said air inlet mounting side 22a, on the other
open side of the heat exchanger 16. The admission gas
supply device 18 also comprises an admission gas outlet
mounting side 22b (Figure 4) and is arranged for being
mounted, on said admission gas outlet mounting side
22b, on a cylinder head 19 of the vehicle engine.
[0022] The admission gas supply device 18 comprises
a body 23a defining an internal cavity 23b, as described
hereunder in reference to figure 3, for collecting the air
cooled by the heat exchanger 16, allowing mixing said
cooled fluid with recirculated exhaust gas collected from
the engine by the EGR valve 20 and providing said mix
to the cylinders of the engine via the cylinder head 19
through the admission gas outlet mounting side 22b. The
EGR valve 20 is here mounted on the admission gas
supply device 18. The air provided by the heat exchanger
16 flows from the heat exchanger 16 to the internal cavity
23b of the admission gas supply device 18 in the flowing
direction F as described in figure 3.
[0023] As described thereon, the EGR valve 20, which
is only partially illustrated for clarity purposes, allows the
input, via an input hole 21, of the recirculated exhaust
gas into a injection channel 24 of the admission gas sup-
ply device 18. The injection channel 24 comprises a plu-
rality of injection holes or injectors for injecting the recir-
culated exhaust gas into the internal cavity 23 of the ad-
mission gas supply device 18. The injection channel 24
has an elongated shape and comprises a proximal end
25a, for receiving the recirculated exhaust gas from the
EGR valve 20, and an distal end 25b, which is closed.
The injection channel 24 is here made of material of the
body 23a of the admission gas supply device 18.
[0024] According to the invention and as described on
figure 4, the admission gas supply device 18 further com-
prises an opening 28, on the upper wall 23c of the body
23a, arranged for receiving a measurement probe 30 for
measuring at least one parameter in the internal cavity
23b of the admission gas supply device 18. The opening
28 is made in the body 23a between the injection channel
24 and the air inlet mounting side 22a of the admission
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gas supply device 18 and a measurement probe 30 is
mounted in said opening 28.
[0025] A curved shape 32 is given to the injection chan-
nel 24 in order for the injection channel 24 to bypass the
opening 28. Any shape may be given to the injection
channel to bypass the opening 28, such as for example
a squared or triangle shape. The section of the injection
channel 24 may be either smaller or substantially con-
stant in the curved-shape area so that for the injection
channel 24 to curve around the opening 28.
[0026] Furthermore, one may note that the EGR valve
20 is only partially illustrated on figure 4 for clarity pur-
poses.
[0027] Once mounted on the heat exchanger 16 as
described on figure 5, the measurement probe 30, when
mounted in the opening 28 of the admission gas supply
device 18, is located on the upper wall 23c of the body
23a of the admission gas supply device 18, beside the
curved area 32 of the injection channel 24 and between
the injection channel 24 and the air inlet mounting side
22a of the admission gas supply device 18. The meas-
urement probe 30 is therefore easily accessible by an
operator for operation and maintenance purposes.
[0028] Figure 6 is a sectional view of the admission
gas supply device 18 of figures 4 and 5. The admission
gas supply device 18 comprises a measurement probe
30 which is mounted in the opening 28 made in the upper
wall 23c of the body 23a of the admission gas supply
device 18 and bypassed by the injection channel 24 of
the admission gas supply device 18.
[0029] The measurement probe 30 comprises a body
34 with a proximal end 35 and a distal end 36. The distal
end comprises a sensor 37 and is arranged for being
located into the internal cavity 23b of the admission gas
supply device 18 while the measurement probe 30 is
mounted in the opening 28 in order to perform measure-
ments on the gas, such as e.g. temperature or pressure,
in the internal cavity 23b. The proximal end 35 remains
outside of the admission gas supply device while the body
34 of the measurement probe 30 at least partially travers-
es the upper wall 23c of the body 23a of the admission
gas supply device 18. The body 34 of the measurement
probe 30 has a circular section which is slightly smaller
than the one of the opening 28 so that the body 34 of the
measurement probe 30 fits into the opening. A gasket
may be use between the body 34 of the measurement
probe 30 and the body 23a of the device in order to pro-
vide air tightness between the internal cavity 23b and the
outside.
[0030] As described on figure 7, which is a partial view
of an admission gas supply device with a measurement
probe mounted on said admission gas supply device, the
section of the injection channel is substantially constant
in the curved area 32 of the injection channel 24. The
opening 28 may be either closed and performed in the
material of the body 23a or be open in the material of the
body 23a. In the latter case, the heat exchanger may
close the opening when mounted on the air inlet mounting

side 22a of the admission gas supply device 18.
[0031] The probe 30 may be located, along the injec-
tion channel 24, substantially in the middle thereof. At
least one EGR injection hole is located in the curved area
32. The distal end of the probe 30, having the sensor 37,
is for instance located beneath the level of the injection
channel 24.

Claims

1. An admission gas supply device (18) comprising an
air inlet mounting side (22a), arranged for being
mounted on an air outlet of a heat exchanger (16) of
an automotive vehicle engine, said device further
comprising a body (23a) having an internal cavity
(23b) comprising an injection channel (24) for inject-
ing recirculated exhaust gas into said internal cavity
(23b) and an opening (28) arranged for receiving a
measurement probe (30) for measuring at least one
parameter in the internal cavity (23b), said admission
gas supply device (18) being characterized in that
the opening (28) is made in the body (23a) between
the injection channel (24) and the air inlet mounting
side (22a).

2. An admission gas supply device (18) according to
claim 1, wherein the opening (28) is provided on an
upper wall (23c) of the body (23a) of the admission
gas supply device (18) in order to receive the meas-
urement probe (30) on said upper wall (23c).

3. An admission gas supply device (18) according to
any of the preceding claims, wherein the injection
channel (24) bypasses the opening (28).

4. An admission gas supply device (18) according to
any of the preceding claims, wherein the injection
channel (24) extends along a dimension of the body
(23a) and the opening (28) is provided along the in-
jection channel (24) at a location where the injection
channel width is decreased.

5. An admission gas supply device (18) according to
any of the preceding claims, wherein the opening
(28) is a closed hole.

6. An admission gas supply device according to claim
5, wherein the opening (28) further comprises means
for providing airtightness between the measurement
probe (30) and the upper wall (23c) of the admission
gas supply device (18).

7. An admission gas supply device (18) according to
any of the preceding claims 1 to 4, wherein the open-
ing (28) is open and arranged for being closed by a
part of the heat exchanger (16).
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8. An admission gas supply device (18) according to
claim 7, wherein the opening (28) further comprises
means for providing airtightness between the meas-
urement probe (30), the upper wall (23c) of the body
(23a) of the admission gas supply device (18) and
the heat exchanger (16).

9. An admission gas supply device (18) according to
any of the preceding claims, said admission gas sup-
ply device (18) comprising a measurement probe
(30), said measurement probe (30) being mounted
in the opening (28) of the admission gas supply de-
vice (18).

10. An admission gas supply module (10) comprising an
admission gas supply device (18) according to any
of the preceding claims 1 to 9.
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