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INTERNAL COMBUSTION ENGINE

DESCRIPTION

The invention relates to an internal combustion engine according to the
preamble of claim 1.

In internal combustion engines having single-stage or multi-stage
turbocharging, a vacnum is generated in the engine mtake line in certain operating
states, such as the engine overrun or braking mode, as a result of an insufficient supply
of air, and the engine therefore sucks air and also oil out of the compressor and bearing
housing of the turbocharger {or in the case of two-stage turbocharging, out of the
compressor and bearing housing of the high-pressure stage), which oil is burned in the
combustion chambers. The exhaust-gas values of the internal combustion engine and
the oil consumption of the turbocharger are accordingly impaired.

In contrast to this, it is an object of the present invention to create a
turbocharged internal combustion engine according to the preamble of claim 1 which
enables a sufficient supply of intake air in particular in the engine braking mode and
thereby prevents the impairment of the exhaust-gas values and the drastic rise in oil
consumption of the exhaust-gas turbocharger.

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

The design according to the invention of a controllable bypass arrangement
results i a sufficient air supply to the internal combustion engine in the engine braking
mode in that ambient air is sucked in via a bypass arrangement past the high-pressure
and low-pressure compressors and is supplied to the air intake section of the internal
combustion engine.

The subclaims relate to advantageous refinements of the invention.

The supply of air via the bypass arrangement according to the invention can be
controlled by means of a bypass valve. The control may be provided either by means
of an independent controller in the event of a vacuum occurring in the engine intake
line or by means of a separate control cell/control valve which may for example be
connected directly to the intake manifold or else to the high-pressure compressor.
Alternatively, control which is dependent on the position of the brake flap may be

provided by means of a position sensor and a PWM valve. Furthermore, electric
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control of the bypass valve by means of the engine control unit and an actuation of the
bypass valve by means of an actuating motor or solenoid valve are possible.

Further details, features and advantages of the mvention can be gathered from
the following description of an exemplary embodiment on the basis of the drawing, in
which:

figure 1 shows a schematic illustration of the bypass arrangement on a
turbocharged internal combustion engine; and

figure 2 shows a perspective, partially cut-away illustration of a possible
embodiment of the bypass valve of the bypass arrangement of the turbocharged
internal combustion engine.

Figure 1 shows a schematic illustration of an internal combustion engine 1
according to the mvention having the bypass arrangement according to the invention
on the turbocharged internal combustion engine 1. As can be seen from figure 1, the
internal combustion engine 1 comprises an air intake section 2 and an exhaust section
4. A cooler 19 and a control valve 20 which is arranged downstream are arranged in an
exhaust-gas recirculation line between the exhaust section 4 and the air intake section
2. Connected to the exhaust section 4 is an exhaust line 5 which connects the exhaust
section 4 to a turbine 8 of a turbocharger 6 of a high-pressure stage HP of a two-stage
turbocharger system illustrated in figure 1. Also connected to the exhaust section 4 of
the internal combustion engine 1 is a bypass line 17 having a bypass control valve 18,
which bypass line 17 bypasses the turbine 8. A low-pressure stage LP of the two-stage
turbocharger system is arranged downstream of the high-pressure stage HP, which
low-pressure stage LP comprises a turbocharger 13 with a turbine 15 and a compressor
14. Furthermore, a brake flap 16 is arranged in the exhaust line 5.

An air intake line 3 leads from the compressor 7 of the high-pressure stage HP
to the air intake section 2 of the internal combustion engine 1. An air supply line 10 of
a bypass arrangement 9 opens downstream of the compressor 7 in the flow direction R,
via the air filter 11 of which air supply line 10 ambient air AA can be mtroduced into
the air intake line 3. A bypass valve 12 is also arranged in the air supply line 10.

Figure 2 shows a perspective, partially cut-away drawing of the bypass valve
12. As can be seen from figure 2, the bypass valve 12 has a valve housing 22 which is
connected via a port 29 to the compressor 7, via a pott 30 to the air intake section 2 and

via a port 31 to the air supply line 3. The flow direction of the air flowing into the port
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29 and of the air flowing out of the port 30 is indicated in each case by an arrow R. The
ambient air flowing into the port 31 is denoted by an arrow AA. The valve housing 22
has arranged in 1t a bearing body 23 which is fastened in the valve housing 22 by
means of webs 28. In the interior of the bearing body 23, a pin 25 is held or mounted in
a pin bearing arrangement 27. The opposite end of the pin 25 is fastened in a central
opening of a valve body 21. A spring 26 is arranged between the bearing body 23 and
the valve body 21, which spring 26 seals off the valve body 21 against a sealing seat 32
of the valve housing 22 by means of an O-ring 24.

In the event of a vacuum occurring in the engine braking mode at the side of
the compressor 7 which is connected to the port 29, the valve body 21 is lifted up from
the sealing seat 32 of the valve housing 22 and the ambient air AA from the air supply
line 10 which is connected to the port 31 passes into the valve housing 22 and is
supplied via the port 30 and the air intake line 3 to the air intake section 2 of the
internal combustion engine 1. In this way, the deficient air supply to the air intake
section 2 of the internal combustion engine 1 in the braking mode 1s prevented by
means of the supply of additional air through the bypass arrangement 9, the oil loss via
the compressor 7 1s prevented and comphiance with the correct exhaust-gas emissions
values is ensured.

To complete the disclosure, reference is also explicitly made to the

diagrammatic illustration of the invention in figures 1 and 2.
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LIST OF REFERENCE SYMBOLS
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6, 13 Exhaust-gas turbocharger

Internal combustion engine

Air intake section
Air intake line
Exhaust section

Exhaust line

7, 14 Compressor

8, 15 Turbine

9

10
11
12
16
17
18
19
20
21

28

Bypass arrangement
Air supply line

Air filter

Bypass valve

Brake flap

Bypass line

Bypass control valve
Charge-air cooler
Control valve

Valve body

Valve housing
Bearing body
O-ring

Pin

Spring

Pin bearing arrangement

Web

29,30,31  Port

32

Sealing seat

HP High-pressure stage

LP Low-pressure stage
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CLAIMS

i. An internal combustion engine (1)

- having an air intake section (2) which has an air intake line (3);

- having an exhaust section (4) which has an exhaust line (5), and

- having at least one exhaust-gas turbocharger (6) which has a compressor (7) in
the air intake line (3) and a turbine (8) arranged in the exhaust line (5), characterized

- by a controllable bypass arrangement (9) which has an air supply line (10)
which; as viewed in the flow direction (R) of the intake air, opens into the air intake line (3)

downstream of the compressor (7).

2. The internal combustion engine (1) as claimed in claim 1, characterized in that
the controllable bypass arrangement (9) has an air filter (11) for filtering ambient air (AA)

flowing in from the outside.

3. The internal combustion ¢ngine (1) as claimed in claim 1 or 2, characterized in
that the controllable bypass arrangement (9) has a bypass valve (12) arranged in the air supply

lime (10) downstream of the air filter (11).

4, The internal combustion engine (1) as claimed in one of claims 1 to 3,
characterized in that the controllable bypass arrangement (9) is attached directly to the intake

manifold of the engine.

5. The internal combustion engine (1) as claimed in one of claims 2 to 4,
characterized in that the bypass valve (12) can be actuated mechanically, pneumatically or

clectrically.

6. The internal combustion engine (1) as claimed in one of claims 2 to 5,
characterized in that the bypass valve (12) has a spring-loaded valve body (21) which can be

opened counter to the spring force in the event of a vacuum in the air intake line (3).

7. The internal combustion engine (1) as claimed in one of the preceding claims,
characterized by two exhaust-gas turbochargers (6, 13) for forming a two-stage turbocharger
arrangement having a high-pressure stage (HP) and having a low-pressure stage (LP), with the
air supply line (10) opening into the air intake line (3) downstream of the compressor (7) of the

high-pressure stage (HP).
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