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DESCRIPTION

Technical Field

[0001] The present invention relates to an engine device which is mounted to a marine vessel,
and more particularly to an engine device provided with a two-stage turbocharger (a high-
pressure turbocharger and a low-pressure turbocharger) which efficiently burns fuel.

Background Art

[0002] Conventionally, for example, in a prior art document, there is a technique that an
improvement of a combustion efficiency is achieved by providing a high-pressure turbocharger
and a low-pressure turbocharger in an engine device and making a boost pressure of the
engine higher while suppressing increase of a supply air temperature in the engine (refer, for
example, to Patent Document 1 and Patent Document 2).

Citation List

Patent Literature

[0003]
Patent Document 1: Japanese Unexamined Patent Publication No. H06-66146

Patent Document 2: WO2012/016712

[0004] Further engine devices are shown by WO 2013/087990 A1, DE 20 2010 007 768 U1
and US 4196593.

Summary of Invention

Technical Problem

[0005] In a structure in which a high-pressure turbocharger or an aftercooler is mounted to a
top surface of the engine such as the patent document 1, an installation height of the engine is
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enlarged, and there is a problem that the structure cannot be easily mounted to a marine
vessel in which the installation height of the engine is limited. Further, in a structure in which
the high-pressure turbocharger and the low-pressure turbocharger are separately arranged in
facing side surfaces of the engine such as the patent document 2, the installation height of the
engine can be compact, and a maintenance of each of the turbochargers can be easily
performed. On the other hand, there is a problem that an exhaust pipe or an air supply pipe for
connecting the turbocharger tends to protrude out of a side surface portion in one side of an
engine block toward an outer side, and the piping structure of the exhaust pipe or the air
supply pipe cannot be made compact because the exhaust pipe and the air supply pipe are
arranged so as to be biased to the side surface portion in the one side of the engine block in
which the exhaust manifold is installed. Further, since it is necessary to arrange an auxiliary
component such as an engine control portion or an engine oil cooler in a side surface portion
in the other side of the engine block, the auxiliary component are arranged so as to be close to
an drive operation place of the engine, so that there is a problem that a movement of an
operator tends to be limited.

Solution to Problem

[0006] An object of the present invention is to provide an engine device to which an
improvement is applied as a result of making a study of the actual condition as mentioned
above.

[0007] An engine device according to the invention of a first aspect is an engine device
comprising a first turbocharger, a second turbocharger, and the first turbocharger and the
second turbocharger being arranged in series in an exhaust gas discharge channel of an
engine, wherein the first turbocharger and the second turbocharger are arranged in one side
surface of the engine, the second turbocharger is arranged so as to be close to the one side
surface of the engine, and the first turbocharger is arranged so as to be away from the one
side surface of the engine, wherein the engine device further comprises an intercooler which
lowers a supply air temperature of the first turbocharger and the second turbocharger, wherein
a vertical portion of a turbocharger unit frame is bonded and fixed to the one side surface of
the engine, and the intercooler is attached to a lower surface side of a horizontal portion of the
turbocharger unit frame.

[0008] Furthermore, the first turbocharger and the second turbocharger are attached to a top
surface side of the horizontal portion of the turbocharger unit frame.

[0009] In addition, the engine device further comprises an exhaust pipe which derives exhaust
gas of the engine to the first turbocharger, wherein one end portion of the horizontal portion of
the turbocharger unit frame is connected in an L-shaped manner to an upper end side of the
vertical portion of the turbocharger unit frame, a cradle frame is firmly fixed to a top surface
side of the horizontal portion of the turbocharger unit frame to which the vertical portion of the
turbocharger unit frame is connected, the second turbocharger is mounted on the cradle
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frame, and the exhaust pipe is extended between the horizontal portion of the turbocharger
unit frame and the cradle frame.

[0010] The invention according to a second aspect is the engine device described in the first
aspect, wherein an exhaust pipe between the engine and the first turbocharger, and a cooling
water piping are extended in parallel to one side of head covers.

Advantageous Effect of Invention

[0011] According to the invention of the first aspect, in the engine device comprising the first
turbocharger, the second turbocharger, and the first turbocharger and the second
turbocharger being arranged in series in the exhaust gas discharge channel of the engine, the
first turbocharger and the second turbocharger are arranged in one side surface of the engine,
the second turbocharger is arranged so as to be close to the one side surface of the engine,
and the first turbocharger is arranged so as to be away from the one side surface of the
engine. As a result, the second turbocharger which is larger in size and is heavier than the first
turbocharger can be stably installed between the engine and the first turbocharger, and it is
possible to simplify the structure for supporting the first turbocharger and the second
turbocharger. In addition, the supply air cooling piping in the side of the first turbocharger
having the higher supply air temperature can be installed so as to be away from the one side
surface of the engine, and the supply air cooling piping in the second turbocharger side having
the lower supply air temperature can be supported so as to be close to the one side surface of
the engine. As a result, it is possible to simplify the supply air cooling structure of the engine. It
is possible to collectively attach an auxiliary component such as a cooling water circulation
pump or an engine oil circulation pump to a lower side space of each of the turbochargers, and
it is possible to improve a maintenance workability of each of the auxiliary components.

[0012] Furthermore, the invention is provided with the intercooler which lowers the supply air
temperature of the first turbocharger and the second turbocharger, the vertical portion of the
turbocharger unit frame is bonded and fixed to the one side surface of the engine, and the
intercooler is attached to the lower surface side of the horizontal portion of the turbocharger
unit frame. As a result, the one side surface of the intercooler can be faced to the one side
surface of the engine as the vertical portion of the turbocharger unit frame being
therebetween, a part of the turbocharger unit frame can be utilized as a piping which connects
an intake manifold of the engine and a fresh air outlet of the intercooler, and it is possible to
easily achieve simplification of the intake piping or reduction of an intake air resistance.

[0013] Moreover, the vertical portion of the turbocharger unit frame is bonded and fixed to the
one side surface of the engine, and the first turbocharger and the second turbocharger are
attached to the top surface side of the horizontal portion of the turbocharger unit frame. As a
result, the second turbocharger can be arranged in the top surface side near the vertical
portion of the turbocharger unit frame among the top surface side of the horizontal portion of
the turbocharger unit frame, and it is possible to simplify the structure body for supporting the
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turbocharger unit frame while securing a support rigidity of the first turbocharger and the
second turbocharger.

[0014] Furthermore, the engine device is provided with the exhaust pipe which derives the
exhaust gas of the engine to the first turbocharger, the one end portion of the horizontal
portion of the turbocharger unit frame is connected in the L-shaped manner to the upper end
side of the vertical portion of the turbocharger unit frame, the cradle frame is firmly fixed to the
top surface side of the horizontal portion of the turbocharger unit frame to which the vertical
portion of the turbocharger unit frame is connected, the second turbocharger is mounted on
the cradle frame, and the exhaust pipe is extended between the horizontal portion of the
turbocharger unit frame and the cradle frame. As a result, it is possible to form the exhaust
pipe for connecting the first turbocharger to the engine linearly, it is possible to reduce an
exhaust gas resistance between the engine and the first turbocharger, and it is possible to
simply structure an exhaust conduit between the engine and the first turbocharger

[0015] According to the invention of the second aspect, the exhaust pipe between the engine
and the first turbocharger, and the cooling water piping are extended in parallel to the one side
of the head covers. As a result, it is possible to easily install, for example, an oil filter or an oil
cooler by utilizing the engine side surface in the one side of the head covers in which the
exhaust pipe and the cooling water piping are arranged as well as the exhaust pipe and the
cooling water piping can be compactly installed to the one side of the head covers. It is
possible to arrange each of a fuel pump arrangement room, an engine control panel, a start
and stop switch box and an engine start device in an engine side surface in the other side of
the head covers, and it is possible to easily secure a working space for starting or stopping the
engine.

Brief Description of Drawings

[0016]
Fig. 1 is an overall side elevational view of a marine vessel,
Fig. 2 is a vertical cross sectional view of Fig. 1;

Fig. 3 is a perspective view showing an intake and exhaust manifold side (a left side surface) of
a diesel engine;

Fig. 4 is a perspective view showing a fuel pump arrangement room side (a right side surface)
of the same;

Fig. 5 is a side elevational view showing the intake and exhaust manifold side (the left side
surface) of the same;

Fig. 6 is a side elevational view showing the fuel pump arrangement room side (the right side
surface) of the same;
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Fig. 7 is a plan view of the same;

Fig. 8 is a side elevational view showing a turbocharger installation side (a back surface) of the
same;

Fig. 9 is a side elevational view showing a power generator installation side (a front surface) of
the same;

Fig. 10 is a side elevational view showing an intake and exhaust structure of the same;

Fig. 11 is a side elevational view of the intake and exhaust structure as seen from the fuel
pump arrangement room side of the same;

Fig. 12 is a perspective view of a turbocharger as seen from the fuel pump arrangement room
side of the same;

Fig. 13 is a perspective view of the turbocharger as seen from the fuel pump arrangement
room side of the same;

Fig. 14 is an explanatory view of a second turbocharger and a turbocharger unit frame
attachment structure of the same; and

Fig. 15 is a perspective view of the turbocharger as seen from an installation side of an
intercooler of the same.

Description of Embodiments

[0017] A description will be given below of an embodiment specifying the present invention
with reference to the drawings in the case that the embodiment is applied to a diesel engine of
a power generator which is mounted to a marine vessel.

[0018] First of all, a description will be given of an outline of a marine vessel 1 to which a diesel
engine is mounted, with reference to Figs. 1 and 2. As shown in Figs. 1 and 2, the marine
vessel 1 is provided with a hull 2, a cabin 3 (a bridge) which is provided in a stern side of the
hull 2, a funnel 4 (chimney) which is arranged in a rear side of the cabin 3, and a propeller 5
for propelling and a rudder 6 for steering which are provided in a back lower portion of the hull
2. Further, a stern skeg 8 is integrally formed on a bottom 7 in the back lower portion of the
hull 2, the bottom 7 is provided with a propeller shaft 9 which rotationally drives the propeller 5
for propelling, and the propeller shaft 9 is axially supported to the stern skeg 8. A bulk 10 is
provided in a bow side and a center portion within the hull 2. An engine room 11 is provided in
a stern side within the hull 2.

[0019] In the engine room 11, there are arranged a diesel engine 21 serving as a main engine
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which is a drive source of the propeller 5, a speed reduction gears 22, and a power generation
device 23 for supplying an electric power to an electric system within the hull 2. The propeller 5
is rotationally driven by a rotary power via the speed reduction gears 22 from the main engine
21. An inner portion of the engine room 11 is comparted into upper and lower sections by an
upper deck 13, a second deck 14, a third deck 15 and an inner bottom plate 16. The main
engine 21 and the speed reduction gears 22 are installed on the inner bottom plate 16 in the
lowermost stage of the engine room 11, and the power generation device 23 is installed on the
third deck 15 in a middle stage of the engine room 11. Here, the bulk 10 is divided into a
plurality of compartments.

[0020] As shown in Fig. 2, the power generation device 23 is provided with three diesel power
generators 24. The diesel power generator 24 is constructed by combining a six-cylinder
power generating diesel engine 25 serving as an auxiliary machine, and a power generator 26
which generates power by driving the diesel engine 25. The three diesel power generators 24
are operated depending on a necessary electric energy. All the diesel power generators 24 are
operated in the case of a large amount of electric power consumption (for example, at the time
of sailing), and three diesel power generators 24 are selectively operated in the case that the
electric power consumption is comparatively small (for example, at the berthing time), thereby
supplying the generated electric power to each of the electric systems within the hull 2 from the
power generator 26 of each of the diesel power generators 24.

[0021] Further, as shown in Fig. 2, an exhaust gas discharge pipe 30 of the diesel engine 25 in
each of the diesel power generators 24 is communicated with an external portion via the funnel
4. Three diesel engines 25 are installed for generating power, and three exhaust gas
discharge pipes 30 exist for the diesel engines 25. The exhaust gas discharge pipe 30 of each
of the diesel engines 25 is provided with a main channel 31 which extends to the funnel 4, a
bypass channel 32 which is branched from a midstream portion of the main channel 31, and a
composite casing 33 which communicate with both of the main channel 31 and the bypass
channel 32. In other words, three power generating diesel engines 25 are mounted, and an
exhaust gas purification system constructed by the main channel 31, the bypass channel 32
and the composite casing 33 corresponds to each of the diesel engines 25.

[0022] The composite casing 33 is made of a heat resisting metal material, is structured as a
rectangular tube shape, and is arranged above the second deck 14 on which each of the
diesel engines 25 is arranged (in an upper portion side of the engine room 11). ANOx catalyst
(not shown) is accommodated in the main channel 31 in an inner portion of the composite
casing 33, the NOx catalyst corresponding to a selective catalyst reducer accelerating
reduction of NOx in the exhaust gas of the diesel engine 25. The exhaust gas passes through
the NOx catalyst in the main channel 31 so as to be purified. The bypass channel 32 is a
channel for making the exhaust gas bypass the NOx catalyst. In other words, the exhaust gas
moving in the bypass channel 32 does not pass through the NOx catalyst. The main channel
31 and the bypass channel 32 are combined in an exhaust gas outlet side of the composite
casing 33.
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[0023] A main side switch valve and a bypass side switch valve are provided in a branch
portion of the main channel 31 and the bypass channel 32 in an exhaust gas inlet side of the
composite casing 33, the main side switch valve and the bypass side switch valve
corresponding to a channel switch member switching an exhaust gas moving direction to the
main channel 31 or the bypass channel 32. In a state in which the main side switch valve is
open (the bypass side switch valve is closed), the exhaust gas in the exhaust gas discharge
pipe 30 is discharged out of the marine vessel 1 after passing through the main channel 31
within the composite casing 33 (the NOx catalyst) and being purified. In a state in which the
bypass side switch valve is open (the main side switch valve is closed), the exhaust gas in the
exhaust gas discharge pipe 30 bypasses the NOx catalyst without being purified and is
discharged out of the marine vessel 1.

[0024] Next, a description will be given of the power generating diesel engine 25 and an
exhaust gas discharge structure with reference to Figs. 3 to 15. As shown in Figs. 5 and 6, the
power generating diesel engine 25 and the power generator 26 are mounted on a base frame
41. An output shaft (a crank shaft) 42 is protruded to one side of the diesel engine 25, a
flywheel 43 is axially supported to the output shaft 42, the output shaft 42 is connected to the
power generator 26, and the power generator 26 is driven by the diesel engine 25.

[0025] Further, as shown in Figs. 3 to 10, the diesel engine 25 is provided with a cylinder block
44 for six cylinders which is mounted and fixed onto the base frame 41, an oil pan 45 which is
installed in a lower surface side of the cylinder block 44 and serves as an engine oil tank, a
cylinder head 46 which is arranged in a top surface side of the cylinder block 44, and a head
cover 47 for six cylinders which is arranged in a top surface side of the cylinder head 46. Afuel
pump arrangement room 48 is provided in one side surface in a longitudinal direction of the
cylinder block 44 having a rectangular box shape, an intake manifold 49 is provided in the
other side surface in the longitudinal direction of the cylinder block 44, and an exhaust manifold
51 is arranged in the other side surface in the longitudinal direction of the cylinder head 46 in
an upper side of the intake manifold 49.

[0026] By the way, one side surface in the longitudinal direction (a cylinder installation width for
six cylinders) of the cylinder block 44 in which the fuel pump arrangement room 48 is arranged
is called as a front surface of the diesel engine 25, the other side surface in the longitudinal
direction of the cylinder head 46 in which the intake manifold 49 and the exhaust manifold 51
are arranged is called as a back surface of the diesel engine 25, one side surface in a short
direction (a cylinder installation width for one cylinder) of the cylinder block 44 in which the
power generator 26 is arranged is called as a left side surface of the diesel engine 25, and the
other side surface in the short direction of the cylinder block 44 is called as a right side surface
of the diesel engine 25. Further, an intake valve and an exhaust valve (not shown) are
attached to the cylinder head 46, opening and closing mechanisms for the intake valve and the
exhaust valve are provided in an inner portion of the cylinder head cover 47, and a fuel piping,
a fuel pump and a fuel pump drive shaft which are not shown are installed in the cylinder block
44 of the fuel pump arrangement room 48.
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[0027] As shown in Figs. 3 to 9, the fuel system auxiliary components such as the fuel pump
are provided in the fuel pump arrangement room 48 in the front surface side of the diesel
engine 25, and the intake and exhaust system auxiliary components such as the intake
manifold 49 and the exhaust manifold 51 are provided in the side surfaces of the cylinder block
44 and the cylinder head 46 in the back surface side of the diesel engine 25. The fuel system
auxiliary components and the intake and exhaust system auxiliary components are separately
arranged in the front surface side and the back surface side of the diesel engine 25. Further,
the exhaust manifold 51 has a cylinder connection pipe 52 which is communicated with the first
to sixth cylinders of the diesel engine 25, and the exhaust manifold 51 is arranged in parallel
above the intake manifold 49. In addition, an engine cooling water pipe 53 for cooling the
diesel engine 25 is extended in parallel to the exhaust manifold 51 between the head cover 47
and the exhaust manifold 51. In other words, the exhaust manifold 51 between the cylinder
head 46 and a high-pressure turbocharger 56, and the engine cooling water pipe 53 are
extended in parallel in one side of the head covers 47.

[0028] Further, as shown in Figs. 3 to 11, a two-stage turbocharger 55 connected to the intake
manifold 49 and the exhaust manifold 51 is provided with the high-pressure turbocharger 56
and a high-pressure side intercooler 57, and a low-pressure turbocharger 58 and a low-
pressure side intercooler 59. The high-pressure side intercooler 57 and the low-pressure side
intercooler 59 are arranged adjacently to each other with comparting an inner portion of an
intercooler main body 54 having a rectangular box shape.

[0029] Further, the high-pressure turbocharger 56 has a high-pressure compressor 61 and a
high-pressure turbine 60, and the low-pressure turbocharger 58 has a low-pressure
compressor 63 and a low-pressure turbine 62. An exhaust gas inlet 64 of the high-pressure
turbine 60 is connected to the exhaust manifold 51, an exhaust gas inlet 67 of the low-pressure
turbine 62 is connected to an exhaust gas outlet 65 of the high-pressure turbine 60 via a high-
pressure exhaust gas pipe 66, and an exhaust gas intake side end portion of the exhaust gas
discharge pipe 30 is connected to an exhaust gas outlet 68 of the low-pressure turbine 62.

[0030] According to the structure mentioned above, the exhaust gas of the power generating
diesel engine 25 discharged out of the exhaust manifold 51 sequentially moves to the high-
pressure turbine 60, the high-pressure exhaust gas pipe 66, and the low-pressure turbine 62,
thereafter moves to the exhaust gas discharge pipe 30 from the exhaust gas outlet 68 of the
low-pressure turbine 62, is purified in the composite casing 33 which is provided in the middle
of the exhaust gas discharge pipe 30, and is discharged out of the ship. Further, the high-
pressure compressor 61 is driven by the high-pressure turbine 60, and the low-pressure
compressor 63 is driven by the low-pressure turbine 62.

[0031] Meanwhile, a supply air filter 71 is provided in a fresh air intake side of the low-pressure
compressor 63, the low-pressure side intercooler 59 is connected to a fresh air delivery side of
the low-pressure compressor 63 via a low-pressure fresh air passage pipe 72, a fresh air
intake side of the high-pressure compressor 61 is connected to the low-pressure side
intercooler 59 via a fresh air introduction pipe 73, and the high-pressure side intercooler 57 is
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connected to a fresh air delivery side of the high-pressure compressor 61 via a high-pressure
fresh air passage pipe 74. The fresh air taken from the supply air filter 71 is pressurized by the
low-pressure compressor 63, is next cooled by the low-pressure side intercooler 59, thereafter
moves to the high-pressure compressor 61 from the low-pressure side intercooler 59, is further
pressurized by the high-pressure compressor 61, is cooled by the high-pressure side
intercooler 57, and is supplied to the intake manifold 49.

[0032] Further, there is provided an engine lubricating oil mechanism 80 which circulates the
engine oil of the power generating diesel engine 25, as shown in Fig. 5. The engine lubricating
oil mechanism 80 has an oil pump (not shown) which delivers the engine oil in the oil pan 45,
an oil cooler 82 which cools the engine oil, and an oil filter 83 which purifies the engine oil. The
oil cooler 82 and the oil filter 83 are firmly fixed in a single horizontal row to a side surface of
the cylinder block 44 (a back surface of the diesel engine 25) in which the intake manifold 49
and the exhaust manifold 51 are arranged. The engine oil in the oil pan 45 is circulated to the
cylinder block 44 or the cylinder head 46 via the oil cooler 82 and the oil filter 83.

[0033] As shown in Fig. 5, the intake manifold 49, the exhaust manifold 51, the oil cooler 82
and the oil filter 83 are arranged so as to be biased to an opposite side surface (a back surface
side of the diesel engine 25) of the cylinder block 44 to one side surface (a front surface of the
diesel engine 25) in the longitudinal direction of the cylinder block 44 in which the fuel pump
arrangement room 48 is arranged. Further, a cooling water pump (not shown) is connected to
the high-pressure side intercooler 57, the low-pressure side intercooler 59 and the oil cooler 82
via cooling water pipings 84a, 84b and 84c. In other words, the cooling water is circulated to
the high-pressure side intercooler 57, the low-pressure side intercooler 59 and the oil cooler
82, thereby cooling the fresh air from the high-pressure turbine 60, the fresh air from the low-
pressure turbine 62 and the engine oil within the oil cooler 82.

[0034] Meanwhile, an engine control panel 86, a start and stop switch box 87 and an engine
start device 88 are arranged so as to be biased to the side surface (the front surface side of
the diesel engine 25) of the cylinder block 44 in which the fuel pump arrangement room 48 is
arranged, as shown in Fig. 6. In other words, it is possible to execute the work for starting or
stopping the diesel engine 25 without movement of an operator to the side direction (the front
surface side) of the cylinder block 44 in which the fuel pump arrangement room 48 is arranged,
and without being affected to a radiant heat from the exhaust manifold 51.

[0035] Next, a description will be given of an attachment structure of the two-stage
turbocharger 55 (the high-pressure turbocharger 56 and the low-pressure turbocharger 58)
and the intercooler main body 54 (the high-pressure side intercooler 57 and the low-pressure
side intercooler 59) with reference to Figs. 10 to 15. As shown in Figs. 10 to 15, the two-stage
turbocharger 55 and the intercooler main body 54 are arranged in a side surface (a right side
surface of the cylinder block 44) facing to a side surface (a left side surface of the cylinder
block 44) in an arrangement side of the power generator 26 in which the output shaft 42
protrudes, among the side surfaces of the cylinder block 44 of the power generating diesel
engine 25. In other words, one end side of the output shaft 42 and the power generator 26 are
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arranged in the left side surface portion of the diesel engine 25, and the two-stage
turbocharger 55 and the intercooler main body 54 are arranged in the right side surface
portion of the diesel engine 25.

[0036] As shown in Figs. 10 to 15, there is provided a turbocharger unit frame 91 to which the
two-stage turbocharger 55 and the intercooler main body 54 are attached. The turbocharger
unit frame 91 has a vertical portion 91a bonded and fixed to a right side surface of the cylinder
block 44 in an opposite side to a left side surface in which the power generator 26 is arranged,
and a horizontal portion 91b connected to an upper end side of the vertical portion in an L-
shaped form. The vertical portion 91a is fastened and fixed to the right side surface of the
cylinder block 44 approximately in a vertical posture, one end of the horizontal portion 91b is
integrally connected to an upper end of the vertical portion 91a, and the other end of the
horizontal portion 91b is approximately horizontally protruded in a direction of being away from
the cylinder block 44. The vertical portion 91a and the horizontal portion 91b are integrally
formed by combining a plurality of metal plates by a welding process.

[0037] Further, the high-pressure turbocharger 56 and the low-pressure turbocharger 58 are
attached to a top surface side of the horizontal portion 91b of the turbocharger unit frame 91 in
which the vertical portion 91a is bonded and fixed to the one side surface (the right side
surface) of the diesel engine 25. The low-pressure turbocharger 58 is arranged so as to be
close to the right side surface of the diesel engine 25, and the high-pressure turbocharger 56
is arranged so as to be away from the right side surface of the diesel engine 25. In other
words, the low-pressure turbocharger 58 is arranged in a top surface side of an end portion of
the horizontal portion 91b connected to an upper end of the vertical portion 91a among the top
surface side of the horizontal portion 91b, and the high-pressure turbocharger 56 is arranged
in the top surface side of the end portion of the horizontal portion 91b which is away from the
right side surface of the diesel engine 25, among the top surface side of the horizontal portion
91b. Comparing an outer shape and an empty weight of the high-pressure turbocharger 56
with an outer shape and an empty weight of the low-pressure turbocharger 58, the high-
pressure turbocharger 56 is small and light, and the low-pressure turbocharger 58 is large and
heavy.

[0038] Meanwhile, the top surface of the intercooler main body 54 is bonded and fixed to a
lower surface of the horizontal portion 91b of the turbocharger unit frame 91, and the
intercooler main body 54 is attached to the lower surface side of the horizontal portion 91b in a
suspended posture, thereby lowering the temperature of the supplied air (the fresh air)
delivered from the low-pressure turbocharger 58 or the high-pressure turbocharger 56 by the
low-pressure side intercooler 59 or the high-pressure side intercooler 57 of the intercooler
main body 54. In addition, a cradle frame 92 is firmly fixed to the top surface side of the
horizontal portion 91b to which an upper end portion of the vertical portion 91a is connected,
among the top surface side of the horizontal portion 91b of the turbocharger unit frame 91, the
low-pressure turbocharger 58 is mounted on the cradle frame 92, and one end portion of the
exhaust manifold 51 closer to the exhaust gas inlet 64 of the high-pressure compressor 61 is
extended in a penetrating manner to the lower surface side of the low-pressure turbocharger
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58 via a space between the horizontal portion 91b and the cradle frame 92, among one end
portion of the exhaust manifold 51 which derives the exhaust gas of the engine 25 to the high-
pressure turbocharger 56. In other words, the exhaust manifold 51 can be extended at the
shortest distance between the cylinder block 44 and the high-pressure turbocharger 56 without
bypassing an externally lateral side of the low-pressure turbocharger 58 which is arranged
between the cylinder block 44 and the high-pressure turbocharger 56.

[0039] Further, a fresh air introduction passage 91c is provided in the vertical portion 91a
which is bonded and fixed to the right side surface of the cylinder block 44, the cylinder block
44 and the high-pressure side intercooler 57 are bonded by the vertical portion 91a, and an
inlet of the end portion of the intake manifold 49 is connected to the fresh air outlet 57a of the
high-pressure side intercooler 57 via the fresh air introduction passage 91c, thereby feeding
and supplying the fresh air of the high-pressure side intercooler 57 to the intake manifold 49.

[0040] As shown in Figs. 3 to 10, in the engine device in which the high-pressure turbocharger
56 corresponding to the first turbocharger and the low-pressure turbocharger 58
corresponding to the second turbocharger are arranged in series in the exhaust gas discharge
channel of the diesel engine 25, the high-pressure turbocharger 56 and the low-pressure
turbocharger 58 are arranged in the one side surface of the diesel engine 25, the low-pressure
turbocharger 58 is arranged so as to be close to the one side surface of the diesel engine 25,
and the high-pressure turbocharger 56 is arranged so as to be away from the one side surface
of the diesel engine 25. As a result, the low-pressure turbocharger 58 which is larger in size
and is heavier than the high-pressure turbocharger 56 can be stably installed between the
diesel engine 25 and the high-pressure turbocharger 56, and it is possible to simplify the
structure for supporting the high-pressure turbocharger 56 and the low-pressure turbocharger
58. In addition, the air

supply piping (such as the fresh air introduction pipe 73) in the high-pressure turbocharger 56
side having the higher supply air temperature can be installed so as to be away from the one
side surface of the diesel engine 25, and the air supply piping (such as the vertical portion 91a
of the turbocharger unit frame 91) in the low-pressure turbocharger 58 side having the lower
supply air temperature can be supported so as to be close to the one side surface of the diesel
engine 25. As a result, it is possible to simplify the supply air cooling structure of the diesel
engine 25. It is possible to collectively attach the auxiliary component such as the cooling water
circulation pump or the engine oil circulation pump to the lower side space of each of the
turbochargers 56 and 58, and to improve a maintenance workability of each of the auxiliary
components.

[0041] As shown in Figs. 10 to 15, the vertical portion 91a of the turbocharger unit frame 91 is
bonded and fixed to the one side surface of the diesel engine 25, and the high-pressure
turbocharger 56 and the low-pressure turbocharger 58 are attached to the top surface side of
the horizontal portion 91b of the turbocharger unit frame 91. As a result, the low-pressure
turbocharger 58 can be arranged in the top surface side near the vertical portion 91a of the
turbocharger unit frame 91 among the top surface side of the horizontal portion 91b of the
turbocharger unit frame 91, and it is possible to simplify the structure body for supporting the
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turbocharger unit frame 91 while securing a support rigidity of the high-pressure turbocharger
56 and the low-pressure turbocharger 58.

[0042] As shown in Figs. 10 to 15, the structure is provided with the intercooler main body 54
corresponding to the intercooler which lowers the supply air temperature of the high-pressure
turbocharger 56 and the low-pressure turbocharger 58, the vertical portion 91a of the
turbocharger unit frame 91 is bonded and fixed to the one side surface of the diesel engine 25,
and the intercooler main body 54 is attached to the lower surface side of the horizontal portion
91b of the turbocharger unit frame 91. As a result, the one side surface of the intercooler main
body 54 can be faced to the one side surface of the diesel engine 25 as the vertical portion
91a of the turbocharger unit frame 91 being therebetween, a part of the turbocharger unit
frame 91 can be utilized as a piping which connects the intake manifold 49 of the diesel engine
25 and the fresh air outlet 57a of the intercooler main body 54, and it is possible to easily
achieve simplification of the air supply piping or reduction of the supply air resistance.

[0043] As shown in Figs. 10 to 15, the structure is provided with the exhaust manifold 51
corresponding to the exhaust pipe which derives the exhaust gas of the diesel engine 25 to the
high-pressure turbocharger 56, the one end portion of the horizontal portion 91b of the
turbocharger unit frame 91 is connected in the L-shaped manner to the upper end side of the
vertical portion 91a of the turbocharger unit frame 91, the cradle frame 92 is firmly fixed to the
top surface side of the horizontal portion 91b of the turbocharger unit frame 91 to which the
vertical portion 91a of the turbocharger unit frame 91 is connected, the low-pressure
turbocharger 58 is mounted on the cradle frame 92, and the exhaust manifold 51 is extended
between the horizontal portion 91b of the turbocharger unit frame 91 and the cradle frame 92.
As a result, it is possible to form the exhaust manifold 51 for connecting the high-pressure
turbocharger 56 to the diesel engine 25 linearly, it is possible to reduce the exhaust gas
resistance between the diesel engine 25 and the high-pressure turbocharger 56, and it is
possible to simply structure the exhaust conduit between the diesel engine 25 and the high-
pressure turbocharger 56.

[0044] As shown in Figs. 3 and 7, the exhaust manifold 51 corresponding to the exhaust pipe
between the diesel engine 25 and the high-pressure turbocharger 56, and the engine cooling
water pipe 53 corresponding to the cooling water piping are extended in parallel to the one
side of the head covers 47. As a result, it is possible to easily install, for example, the oil filter
83 or the oil cooler 82 by utilizing the diesel engine 25 side surface in the one side of the head
covers 47 in which the exhaust manifold 51 and the engine cooling water pipe 53 are arranged
as well as the exhaust manifold 51 and the engine cooling water pipe 53 can be compactly
installed to the one side of the head covers 47. It is possible to arrange the fuel pump
arrangement room 48, the engine control panel 86, the start and stop switch box 87 and the
engine start device 88 in the side surface of the diesel engine 25 in the other side of the head
covers 47, and it is possible to easily secure a working space for starting or stopping the diesel
engine 25.

[0045] The high-pressure turbocharger 56 and the low-pressure turbocharger 58 may be
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integrally combined and arranged in the side surface in the one side of the diesel engine 25.
Further, the dynamic pressure type exhaust manifold 51 may be formed by a plurality of
exhaust manifolds, for example, a first exhaust manifold which is communicated with a first
cylinder, a fourth cylinder and a fifth cylinder of the diesel engine 25, and a second exhaust
manifold which is communicated with a second cylinder, a third cylinder and a sixth cylinder of
the diesel engine 25.

Reference Signs List

[0046]
25
Power generating diesel engine
47
Head cover
49
Intake manifold
51
Exhaust manifold (exhaust pipe)
53
Engine cooling water pipe (cooling water piping)
54
Intercooler main body (intercooler)
56
High-pressure turbocharger (first turbocharger)
57a
Fresh air outlet
58
Low-pressure turbocharger (second turbocharger)
73
Fresh air introduction pipe (supply air cooling piping)
91
Turbocharger unit frame
91a
Vertical portion (supply air cooling piping)
91b
Horizontal portion
92

Cradle frame
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Patentkrav

1. Motorindretning omfattende:

10

15

20

25

30

en fgrste turbolader (56);

en anden turbolader (58); og

den fgrste turbolader og den anden turbolader er anbragt i en serie i en
udstgdningsgasudledningskanal i en motor (25),

hvor den fgrste turbolader og den anden turbolader er anbragt i en
sideflade af motoren, den anden turbolader er anbragt for at vaere taet pa
den ene sideflade af motoren, og den fgrste turbolader er anbragt for at
veere vk fra den ene sideflade af motoren,

hvor motorindretningen yderligere omfatter en mellemkgler, som saenker
en forsyningsluftstemperatur for den fgrste turbolader og den anden
turbolader, hvor en vertikal del (91a) af en turboladerenhedsramme (91)
er faestet og fastgjort til den ene sideflade af motoren, og mellemkgleren er
fastspaendt til en nedre fladeside af en horisontal del (91b) af
turboladerenhedsrammen, og

den fgrste turbolader og den anden turbolader er fastspaendt til en gverste
fladeside af den horisontale del (91b) af turboladerenhedsrammen, hvor
motorindretningen yderligere omfatter et udstgdningsrgr (51), som udleder
udstagdningsgas fra motoren til den fgrste turbolader (56), hvor en endedel
af den horisontale del (91b) af turboladerenhedsrammen er forbundet pa
en L-formet made til en gvre endeside af den vertikale del (91a) af
turboladerenhedsrammen,

kendetegnet ved, at en vuggeramme (92) er solidt fastgjort til den
gverste fladeside af den horisontale del (91b) af turboladerenhedsrammen,
hvortil den vertikale del (91a) af turboladerenhedsrammen er forbundet,
den anden turbolader (58) er monteret pa vuggerammen, og
udstadningsrgret (51) er udstrakt mellem den horisontale del (91b) af
turboladerenhedsrammen og vuggerammen (92).

2. Motorindretning ifglge krav 1, hvor et udstgdningsrgr mellem motoren og den
fgrste turbolader, og en kglevandsledning (53) er udstrakt parallelt med den ene
side af topstykket.
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