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(54) ENGINE

(57) The object of the present invention is to provide
a compact engine. An engine (100) has a two- two-stage
turbocharger provided with a high-pressure turbocharger
(20) and a low-pressure turbocharger (30). The
high-pressure turbocharger (20) and the low-pressure
turbocharger (30) are separately disposed on the gear
case side and the flywheel side in along direction of a
main body (10) respectively. An intake pipe (21C) and
an exhaust pipe (22C) connecting the high-pressure tur-
bocharger (20) with the low-pressure turbocharger (30)
are separately and respectively disposed on right side
and left side in a transvers direction of the main body (10).
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Description

Technical Field

[0001] The present invention relates to an engine hav-
ing a two-stage turbocharger provided with a high-pres-
sure turbocharger and a low-pressure turbocharger.

Background Art

[0002] Conventionally, there is known an engine hav-
ing a two-stage turbocharger. In the engine having the
two-stage turbocharger, it is common that the high-pres-
sure turbocharger and the low-pressure turbocharger are
disposed close to each other and the high-pressure tur-
bocharger and the low-pressure turbocharger are con-
nected by an intake pipe and an exhaust pipe. For ex-
ample, JP 06-066146 A discloses an engine in which a
high-pressure turbocharger and a low-pressure turbo-
charger are disposed on one side above a cylinder block.
[0003] However, in the engine in which the high-pres-
sure turbocharger and the low-pressure turbocharger are
disposed close to each other and the high-pressure tur-
bocharger and the low-pressure turbocharger are con-
nected by the intake pipe and the exhaust pipe, space is
not utilized in a part (a side) where the high-pressure
turbocharger and the low-pressure turbocharger are dis-
posed, which can not make a configuration of the engine
compact.

Citation List

Patent Literature

[0004]

PTL1: JP 06-066146 A
PTL2: JP 11-350989 A

Summary of Invention

Technical Problem

[0005] The object of the present invention is to provide
a compact engine.

Solution to Problem

[0006] The present invention is an engine having a two-
stage turbocharger provided with a high-pressure turbo-
charger and a low-pressure turbocharger. The high-pres-
sure turbocharger and the low-pressure turbocharger are
separately disposed on one side and the other side in
along direction of a main body respectively.
[0007] Preferably, an intake pipe and an exhaust pipe
connecting the high-pressure turbocharger with the low-
pressure turbocharger are separately disposed on one
side and the ther side in a transvers direction of the main

body respectively.
[0008] Preferably, an intercooler is disposed below the
high-pressure turbocharger or the low-pressure turbo-
charger.

Advantageous Effects of Invention

[0009] In accordance with an engine according to the
present invention, a compact configuration can be
achieved.

Brief Description of Drawings

[0010]

Fig. 1 is a schematic view showing a configuration
of an engine.
Fig. 2 is a graph showing a Miller cycle.
Fig. 3 is a perspective view showing the configuration
of the engine.
Fig. 4 is a plan view showing the configuration of the
engine.
Fig. 5 is a left-side view showing the configuration
of the engine.
Fig. 6 is a right-side view showing the configuration
of the engine.

Description of Embodiments

[0011] A configuration of an engine 100 is explained
using Fig. 1.
[0012] Fig. 1 schematically shows the configuration of
the engine 100.
[0013] The engine 100 is an inline-six diesel engine
with a Miller cycle, which has a two-stage turbocharger.
The engine 100 includes an engine body 10 and the two-
stage turbocharger. The engine 100 of the present em-
bodiment is a marine engine and especially an engine
for driving a propeller (a main engine). However, the
present invention is not limited to the engine for driving
the propeller.
[0014] The engine body 10 includes an intake manifold
11, an exhaust manifold 12, a cylinder block 13, and a
cylinder head. The exhaust manifold 12 is of a dynamic
pressure type. In the exhaust manifold 12, cylinders 1, 4
and 5 are collected and connected to an exhaust pipe
52A, and cylinders 2, 3 and 6 are collected and connected
to an exhaust pipe 52B.
[0015] In the engine 100 of the present embodiment,
the exhaust manifold 12 is of the dynamic pressure type
such that the cylinders 1, 4 and 5 are collected and con-
nected to the exhaust pipe 52A, and that the cylinders 2,
3 and 6 are collected and connected to the exhaust pipe
52B. However, the present invention is not limited there-
to. For, example, the exhaust manifold 12 may be of the
dynamic pressure type such that the cylinders 1, 2 and
3 are collected and connected to the exhaust pipe 52A,
and that the cylinders 4, 5 and 6 are collected and con-
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nected to the exhaust pipe 52B.
[0016] The two-stage turbocharger includes a high-
pressure turbocharger 20, a low-pressure turbocharger
30, a high-pressure intercooler 41 and a low-pressure
intercooler 42. The high-pressure turbocharger 20 is dis-
posed on the upstream side in an exhaust stream from
the engine body 10. The high-pressure turbocharger 20
includes a high-pressure compressor 21 and a high-pres-
sure turbine 22. The low-pressure turbocharger 30 is dis-
posed on the downstream side in the exhaust stream
from the engine body 10. The low-pressure turbocharger
30 includes a low-pressure compressor 31 and a low-
pressure turbine 32.
[0017] The high-pressure intercooler 41 and the low-
pressure intercooler 42 are disposed on an intake system
of the two-stage turbocharger. The high-pressure inter-
cooler 41 is disposed on the upstream side of the high-
pressure turbocharger 20. The low-pressure intercooler
42 is disposed on the upstream side of the low-pressure
turbocharger 30.
[0018] The intake manifold 11 and the high-pressure
intercooler 41 are connected by an intake pipe 51B. The
high-pressure compressor 21 and the low-pressure in-
tercooler 42 are connected by an intake pipe 51C.
[0019] The exhaust manifold 12 and the high-pressure
turbine 22 are connected by the exhaust pipe 52A and
the exhaust pipe 52B. The high-pressure turbine 22 and
the low-pressure turbine 32 are connected by an exhaust
pipe 52C.
[0020] The Miller cycle is explained using Fig. 2.
[0021] In Fig. 2, the Miller cycle is illustrated by a cor-
relation between a crank angle and a valve lift. In Fig. 2,
a lift of an exhaust valve is illustrated on the left side of
a paper surface and a lift of an intake valve is illustrated
on the right side of the paper surface.
[0022] In the Miller cycle (the Miller cycle engine), the
amount of intake air is controlled such that intake air is
expanded depending on the downward movement of a
piston by controlling close timing of the intake valve. In
the Miller cycle of the present embodiment, the amount
of intake air is reduced by closing the intake valve before
a piston arrives at the bottom dead center.
[0023] For example, in the Miller cycle, in comparison
with a standard valve lift of the intake valve, the close
timing is advanced and the valve lift is reduced as a first
example (a broken line in Fig. 2), a second example (a
dashed-dot line in Fig. 2) and a third example (a dashed-
two dotted line in Fig. 2). In the engine 100 of the present
embodiment, the second example is adopted, the valve
lift is reduced by approximately 25% of the standard valve
lift, the close timing is advanced by approximately 45°
from a standard close timing.
[0024] In the engine 100 of the present embodiment,
the second example is adopted. Exhaust works may be
improved by advancing close timing of the exhaust valve.
[0025] The configuration of the two-stage turbocharger
is explained using in Figs. 3 to 6.
[0026] Fig. 3 is a perspective view of the engine 100.

Fig. 4 is a plan view of the engine 100. Fig. 5 is a left-
side view of the engine 100. Fig. 6 is a right-side view of
the engine 100.
[0027] Hereinafter, in an explanation, a longitudinal di-
rection, a transvers direction and a height direction
shown in Figs. 3 to 6 are used. The longitudinal direction
is defined as a direction from a flywheel 17 toward a gear
case 18. A flywheel side is defined as a side in the lon-
gitudinal direction where the flywheel 17 exists, and a
gear case side is defined as a side in the longitudinal
direction where the gear case 18 exists. The transvers
direction is defined as a direction orthogonal to the direc-
tion from the flywheel 17 toward the gear case 18 on the
horizontal plane, and the right side and the left side are
respectively defined from the flywheel 17 to the gear case
18.
[0028] As mentioned above, the two-stage turbocharg-
er includes the engine body 10, the high-pressure turbo-
charger 20, the low-pressure turbocharger 30, the high-
pressure intercooler 41 and the low-pressure intercooler
42. The high-pressure turbocharger 20, the low-pressure
turbocharger 30, the high-pressure intercooler 41 and
the low-pressure intercooler 42 are disposed around the
engine body 10.
[0029] The high-pressure intercooler 41 is disposed
next to the engine body 10 in the flywheel side of the
longitudinal direction. The high-pressure intercooler 41
is disposed such that a top face of the high-pressure in-
tercooler 41 is at substantially same position as the top
face of the engine body 10 in the height direction.
[0030] The low-pressure intercooler 42 is disposed
next to the engine body 10 in the flywheel side of the
longitudinal direction. The low-pressure intercooler 42 is
disposed such that a top face of the low-pressure inter-
cooler 41 is at substantially position as the top face of
the engine body 10 in the height direction. The low-pres-
sure intercooler 42 is disposed in the substantially middle
position in the transvers direction.
[0031] The high-pressure turbocharger 20 is disposed
above the high-pressure intercooler 41. In other words,
in the engine 100, the high-pressure turbocharger 20 is
disposed on the flywheel side of the longitudinal direction,
on the upper side of the height direction and in the sub-
stantially middle position in the transvers direction.
[0032] The low-pressure turbocharger 30 is disposed
above the low-pressure intercooler 42. In other words, in
the engine 100, the low-pressure turbocharger 30 is dis-
posed on the flywheel side of the longitudinal direction,
on the upper side of the height direction and in the sub-
stantially middle position in the transvers direction.
[0033] The high-pressure turbocharger 20 and the low-
pressure turbocharger 30 are separately disposed on the
gear case side and on the flywheel side respectively
across the engine body 10.
[0034] As mentioned above, the intake pipe 51B con-
nects the intake manifold 11 (see Fig. 1) with the high-
pressure intercooler 41. The intake pipe 51B is disposed
along the longitudinal direction of the engine body 10.
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The intake pipe 51B is disposed on the upper side of the
height direction. The intake pipe 51B is disposed in the
substantially middle position in the transvers direction.
[0035] As mentioned above, the intake pipe 51C con-
nects the high-pressure compressor 21 with the low-
pressure intercooler 42. The intake pipe 51C is disposed
along the longitudinal direction of the engine body 10.
The intake pipe 51C is disposed on the upper side of the
height direction. The intake pipe 51C is disposed on the
left side in the transvers direction of the engine 100. The
intake pipe 51C is bent at right angle, forms a liner part,
and is connected the high-pressure compressor 21.
[0036] For details, the intake pipe 51C is disposed
along the left end side of the engine body 10 in the plan
view. The intake pipe 51C and the exhaust pipe 52C,
described below, are parallelly and separately disposed
across the engine body 10.
[0037] As mentioned above, the exhaust pipe 52A con-
nects the high-pressure turbine 22 with the exhaust man-
ifold 12 (see Fig. 1) collecting the cylinders 1, 4 and 5.
The exhaust pipe 52A is disposed along the longitudinal
direction of the engine body 10. The exhaust pipe 52A
is disposed on the upper side of the height direction. The
exhaust pipe 52A is disposed in the substantially middle
position in the transvers direction.
[0038] As mentioned above, the exhaust pipe 52B con-
nects the high-pressure turbine 22 with the exhaust man-
ifold 12 (see Fig. 1) collecting the cylinders 2, 3 and 6.
The exhaust pipe 52A is disposed along the longitudinal
direction of the engine body 10. The exhaust pipe 52A
is disposed on the upper side of the height direction. The
exhaust pipe 52A is disposed in the substantially middle
position in the transvers direction.
[0039] Note that the exhaust pipe 52A and the exhaust
pipe 52B are disposed in substantially parallel in the lon-
gitudinal direction. The exhaust pipe 52B is disposed
above the exhaust pipe 52A.
[0040] In the engine 100 of the present embodiment,
the exhaust pipe 52B is disposed above the exhaust pipe
52A. However, the present invention is not limited there-
to. For example, the exhaust pipe 52A may be disposed
above the exhaust pipe 52B.
[0041] As mentioned above, the exhaust pipe 52C con-
nects the high-pressure turbine 22 with the low-pressure
turbine 32. The exhaust pipe 52C is disposed along the
longitudinal direction of the engine body 10. The exhaust
pipe 52C is disposed on the upper side of the height
direction. The exhaust pipe 52C is disposed on the right
side in the transvers direction of the engine 100. The
exhaust pipe 52C is bent to the right at approximately
45° in plan view, additionally to the left at approximately
45°, and is smoothly connected to the low-pressure tur-
bine 32.
[0042] For details, the exhaust pipe 52C is disposed
along the right end side of the engine body 10 in the plan
view. The exhaust pipe 52C and the above-mentioned
intake pipe 51C are parallelly and separately disposed.
[0043] Note that the exhaust pipe 52C is disposed on

the outer side of the exhaust pipe 52A and the exhaust
pipe 52B (on the right side of the transvers direction)
relative to the engine body 10 in the plan view. In other
words, the exhaust pipe 52A and the exhaust pipe 52B
are disposed on the inner side of the exhaust pipe 52C
(on the left side of the transvers direction) relative to the
engine body 10 in the plan view.
[0044] Effect of the engine 100 is explained.
[0045] In accordance with the engine 100, NOx can be
reduced by closing the intake valve before the piston ar-
rives at the bottom dead center, and the compact con-
figuration can be achieved.
[0046] Conventionally, in the engine with the Miller cy-
cle closing the intake valve before the piston arrives at
the bottom dead center or closing the intake valve effec-
tively, it is considered to be provided with a variable valve
mechanism, a waste gate valve or the like in order to
solve a problem that the amount of the intake air have to
be increased in a low-load area or a low-speed area,
which makes the configuration of the engine complicated.
[0047] In the engine 100, the NOx is reduced by closing
the intake valve before the piston arrives at the bottom
dead center. In the two-stage turbocharger having the
high-pressure turbocharger 20 and the low-pressure tur-
bocharger 30, the exhaust manifold 12 is of the dynamic
pressure type, so that the compact configuration can be
achieved.
[0048] In accordance with the engine 100, the exhaust
pipe 52A and the exhaust pipe 52B are parallelly dis-
posed on the height direction, so that a space for dispos-
ing the exhaust pipe can be compact.
[0049] Furthermore, in accordance with the engine
100, the space for disposing the exhaust pipe can be
compact by the exhaust pipe 52A and the exhaust pipe
52B disposed on the inside of the exhaust pipe 52C, in
the plan view, having the diameter larger than that of the
exhaust pipe 52A and the exhaust pipe 52B. For exam-
ple, the exhaust pipe 52C is configured such that the
diameter of the exhaust pipe 52C is larger than 10 % of
the sum of that of the exhaust pipe 52A and that of the
exhaust pipe 52B.
[0050] Furthermore, the effect of the engine 100 is ex-
plained.
[0051] In accordance with the engine 100, the compact
configuration can be achieved.
[0052] Conventionally, in the engine in which the high-
pressure turbocharger and the low-pressure turbocharg-
er are disposed close to each other and the high-pressure
turbocharger and the low-pressure turbocharger are con-
nected by the intake pipe and the exhaust pipe, space is
not utilized in a part (a side) where the high-pressure
turbocharger and the low-pressure turbocharger are dis-
posed, which can not make the configuration compact.
[0053] In accordance with the engine 100, the high-
pressure turbocharger 20 and the low-pressure turbo-
charger 30 are separately disposed on the gear case
side and the flywheel side respectively, which makes the
configuration compact. Therefore, maintenance worka-
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bility of the high-pressure turbocharger 20 or the low-
pressure turbocharger 30 is improved.
[0054] In accordance with the engine 100, the intake
pipe 51C and the exhaust pipe 52C are parallelly and
separately disposed on the right side and the left side,
which makes the configuration compact.
[0055] In accordance with the engine 100, the high-
pressure turbocharger 20 is disposed above the high-
pressure intercooler 41, and the low-pressure turbo-
charger 30 is disposed above the low-pressure intercool-
er 42, which makes the configuration compact.

Industrial Applicability

[0056] The present invention is applicable to an en-
gine.

Reference Signs List

[0057]

10: main body
11: intake manifold
12: exhaust manifold
20: high-pressure compressor
30: low-pressure compressor
41: high-pressure intercooler
42: low-pressure intercooler
51B: intake pipe
51C: intake pipe
52A: exhaust pipe
52B: exhaust pipe
52C: exhaust pipe
100: engine

Claims

1. An engine having a two-stage turbocharger provided
with a high-pressure turbocharger and a low-pres-
sure turbocharger,
wherein the high-pressure turbocharger and the low-
pressure turbocharger are separately disposed on
one side and the other side in along direction of a
main body respectively.

2. The engine according to claim 1, wherein
an intake pipe and an exhaust pipe connecting the
high-pressure turbocharger with the low-pressure
turbocharger are separately disposed on one side
and the other side in a transvers direction of the main
body respectively.

3. The engine according to claim 2, wherein
an intercooler is disposed below the high-pressure
turbocharger or the low-pressure turbocharger.
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