
Description FUEL HEATING EQUIPMENT OF DIESEL ENGINE
Technical Field [1] The present invention relates to a
fuel heating equipment of a diesel engine, which
preheats or heats fuel to supply the fuel to the
diesel engine. More particularly, the present
invention relates to a fuel heating equipment of a
diesel engine, in which a collective tank is provided
between runners connected to exhaust ports and an
exhaust pipe, and a fuel supply pipe is wound around
the collective tank such that fuel heated at the high
temperature is supplied to the engine, thereby
inducing complete combustion of fuel, enhancing the
engine efficiency, and preventing environmental
pollution by shutting off sooty smoke. Background Art
[2] In general, a diesel engine is operated using fuel
such as heavy oil, light oil, etc., which are cheaper
than fuel used in a gasoline engine, and reduces fuel
consumption, so that the diesel engine has an
advantage of low operational cost. In addition, the
diesel engine can be easily operated, so the diesel
engine is widely used as an internal combustion
engine. [3] A large-sized diesel engine is used as a
main engine of a large-sized ship, a middlesized
diesel engine is used for a power generator and a
ship, and a small-sized diesel engine is used for a
vehicle, a rail road car, a small-sized ship, a
construction equipment, etc. That is, the diesel
engine is extensively used in various fields. In
addition, the diesel engine is used for a cultivator,
a pump spray for irrigation work in agriculture, a
compressor, a power water pump, and emergency
communication power. [4] As widely known to the
public, the diesel engine using light oil as fuel
produces sooty smoke upon incomplete combustion.
Especially, in the case of the vehicle, when the
vehicle runs along a hill or a driver strongly steps
on an accelerating pedal, the sooty smoke is
excessively produced. In addition, as described above,
if the sooty smoke is excessively produced, the output
of the vehicle is remarkably lowered and the emitted
sooty smoke causes serious environmental pollution.
[5] In order to overcome the above problems, various
methods for heating and preheating fuel have been
developed. For instance, in the case of a small-sized
vehicle, 



a heating member or a typical burner is mounted on an
outer part of the a fuel supply pipe, which is used to
supply fuel contained in a fuel tank to the engine,
thereby heating and preheating fuel to supply the fuel
to the engine. In the case of a large-sized vehicle,
the fuel supply is electronically controlled to
prevent sooty smoke. Disclosure of InventionTechnical
Problem [6] However, when the fuel supply pipe is
heated by a conventional burner, which is currently
used, in the case of the large-sized vehicle, a great
amount of fuel must be s i multaneously supplied.
However, in this case, additional fuel dedicated for
heating the fuel must be prepared to simultaneously
heat the great amount of fuel, so the fuel cost is
increased due to the fuel prepared for heating the
fuel in addition the fuel used to operate the engine,
causing a difficulty in applying the above method to
the large-sized vehicle. [7] In addition, an
electronic fuel supply adjustment device used in the
large-sized vehicle has a remarkable effect of
reducing the sooty smoke, but has a problem in that
the high cost is required to newly design and
manufacture an electronic fuel supply adjustment
device suitable for the small-sized vehicle and high
cost is required to install the electronic fuel supply
adjustment device in the small-sized vehicle. [8] In
addition, in the electronic fuel supply adjustment
device, the fuel is used without being heated, so fuel
efficiency is lowered. [9] Meanwhile, the heating
burner scheme and electronic fuel supply adjustment
device may malfunction in use. Technical Solution [10]
The present invention has been made to solve the above
problem occurring in the prior art, and an object of
the present invention is to provide a fuel heating
equipment for a diesel engine, in which a collective
tank is provided between a runner connected to a
corresponding exhaust port and an exhaust pipe and a
fuel supply pipe is wound around an outer surface of
the collective tank such that fuel heated at the high
temperature is supplied to the engine, thereby
inducing complete combustion of fuel, enhancing the
engine efficiency, and preventing environmental
pollution by shutting off sooty smoke. Advantageous
Effects 



[11] According to the present invention, a collective
tank is provided between runners receiving exhaust
heat from an engine and an exhaust pipe in order to
collect the exhaust heat, and a fuel supply pipe is
wound around the collective tank such that fuel can be
heated upon the start of the engine. In addition,
heated fuel can be supplied to the engine to induce
complete combustion of fuel and enhance the efficiency
of the engine, thereby reducing the fuel cost.
Further, sooty smoke can be shut off, so that en
vironmental pollution can be prevented. [12] In
addition, the fuel heating equipment of the diesel
engine according to the present invention can be
easily manufactured, so the manufacturing cost can be
reduced. Further, the fuel heating equipment can be
applicable for various types of vehiclesregardless of
the size of the vehicle and can be applicable for
diesel locomotives, small-sized ships and large-sized
ships. [13] In addition, the fuel heating equipment is
free from malfunction. Brief Description of Drawings
[14] FIG. 1 is a perspective view showing a fuel
heating equipment of a diesel engine according to the
present invention; [15] FIG. 2 is an exploded
perspective view showing the fuel heating equipment of
a diesel engine shown in FIG. 1; [16] FIG. 3 is a
sectional view taken along line A-A of FIG. 1; and
[17] FIG. 4 is a view showing a preheating part
according to another embodiment of the present
invention. Best Mode for Carrying out the Invention
[18] Hereinafter, a fuel heating equipment of a diesel
engine according to a preferred embodiment of the
present invention will be described with reference to
accompanying drawings. [19] FIG. 1 is a perspective
view showing a fuel heating equipment of a diesel
engine according to the present invention, and FIG. 2
is an exploded perspective view showing the fuel
heating equipment of a diesel engine shown in FIG. 1.
[20] As shown in FIGS. 1 and 2, a fuel heating
equipment 100 of a diesel engine according to the
present invention includes a main heating part 110
disposed between an engine 10 and an exhaust pipe 14,
a preheating part 130 formed on the exhaust pipe 14,
and a fuel supply pipe 140 which passes through the
preheating part 130 and the 



main heating part 110 to supply fuel to the engine 10.
[21] The main heating part 110 includes a collective
tank 112 disposed between first, second, third and
fourth runners 12a, 12b, 12c and 12d and the exhaust
pipe 14. The first to fourth runners 12a to 12d are
connected to first, second, third and fourth exhaust
ports (not shown), respectively, which are formed at a
first side of the engine 10. That is, the collective
tank 112 has a first end connected to the first to
fourth runners 12a to 12d and a second end connected
to the exhaust pipe 14 extending toward the engine 10.
As generally known in the art, the first to fourth
runners 12a to 12d, the collective tank 112 and the
exhaust pipe 14 constitute an exhaust manifold in
cooperation with each other. [22] The fuel supply pipe
140 is wound around the collective tank 112. In order
to maximize the contact area between the fuel supply
pipe 140 and the collective tank 112, a heating groove
114 having a spiral shape is formed in an outer
surface of the collective tank 112 from the second end
of the collective tank 12 adjacent to the exhaust pipe
14 to the engine 10. That is, the fuel supply pipe 140
is wound around thecollective tank 112 along the
heating groove 114 in the spiral shape. [23] FIG. 3 is
a sectional view taken along line A-A of FIG. 1. [24]
As shown in FIGS. 2 and 3, the main heating part 110
further includes a first heat conduction block 116a, a
second heat conduction block 116b, a first heat
insulation cover 120a and a second heat insulation
cover 120b. The first and second heat conduction
blocks 116a and 116b introduce high-temperature heat
of the collective tank 12 into the fuel supply pipe
140 exposed out of the heating groove 114. The first
and second heat insulation covers 120a and 120b define
the collective tank 112, the fuel supply pipe 140
wound around the collective tank 112, the first heat
conduction block 116a and the second heat conduction
block 116b therein, and protect the collective tank
112, the fuel supply pipe 140 wound around the
collective tank 112, the first heat conduction block
116a and the second heat conduction block 116b from
cold outside environment. [25] The first heat
conduction block 116a and the second heat conduction
block 116b preferably include material having high
conductivity. The first heat conduction block 116a
adheres to an upper part of the collective tank 112
and side surfaces of the collective tank 112 adjacent
to the upper part. The second heat conduction block
116b 



adheres to a lower part of the collective tank 112 and
side surfaces of the collective tank 112 adjacent to
the lower part. The first heat conduction block 116a
and the second heat conduction block 116b adhere to
the upper part and the lower part of the collective
tank 112, respectively, without interfering with each
other, and are coupled to each other through a bolt
and a nut. Such first heat conduction block 116a and
second heat conduction block 116b are formed therein
with a first heat conduction groove 118a and a second
heat conduction groove 118b, into which the fuel
supply pipe 140 exposed out of the heating groove 114
is inserted. Meanwhile, the first heat insulation
cover 120a covers the upper part of the collective
tank 112, around which the fuel supply pipe 140 is
wound and to which the first heat conduction block
116a adheres, and the side surfaces of the collective
tank 112 adjacent to the upper part. Similarly, the
second heat insulation cover 120b covers the lower
part of the collective tank 112, around which the fuel
supply pipe 140 is wound and to which the second heat
conduction block 116b adheres, and the side surfaces
of the collective tank 112 adjacent to the lower part.
The first heat insulation cover 120a is coupled to the
second heat insulation cover 120b through a bolt and a
nut. [26] Preferably, an adiabatic member 122 is
filled between the first heat conduction block 116a
and the first heat insulation cover 120a, and between
the second heat conduction block 116b and the second
heat insulation cover 120b. The adiabatic member 122
includes rock wool. [27] Referring again to FIG. 1,
the preheating part 130 is formed along the exhaust
pipe14, and such a preheating part 130 has a
preheating groove 132 which is formed along the
exhaust pipe 14 and into which the fuel supply pipe
140 is inserted. The preheating groove 132 is formed
by compressing the exhaust pipe 14. [28] In addition,
the preheating part 130 further includes an adiabatic
cover 134, which covers an upper part of the
preheating groove 132 while defining the fuel supply
pipe 140 inserted into the preheating groove 132
therein, a first preheating cover 136a and a second
preheating cover 136b, which have a semi-cylindrical
shape and protect the fuel supply pipe 140 inserted
into the preheating groove 132 from cold outside en
vironment. The first preheating cover 136a and the
second preheating cover 136b are coupled to each other
through a bolt and a nut. [29] Meanwhile, as shown in
FIG. 4, in the case of the large-sized vehicle having
a 



relatively short exhaust pipe 14, the preheating
groove 132 can be formed in the spiral shape along the
exhaust pipe 14. [30] In particular, in the winter
season with cold outside air, the preheating part 130
prevents cold fuel of the fuel tank (not shown) from
being directly introduced into the main heating part
110, so that the fuel can be uniformly heated even in
the winter season. Industrial Applicability [31]
Hereinafter, the assembling process and operation of
the fuel heating equipment 100 of the diesel engine
described above will be explained in brief. [32]
First, the fuel supply pipe 140 extending from the
fuel tank (not shown) is inserted along the preheating
groove 132 formed in the exhaust pipe 14, and then the
fuel supply pipe 140 is wound along the heating groove
114 formed in the collective tank 112. [33] After the
fuel supply pipe 140 has been mounted closely to the
exhaust pipe 14 and the collective tank 112, the upper
part of the preheating groove 132, into which the fuel
supply pipe 140 is inserted, is covered with the
adiabatic cover 134. Similarly, the first heat
conduction block 116a and the second heat conduction
block 116b cover the upper part and the lower part of
the collective tank 112, respectively, and adhere to
each other. After that, in the case of the exhaust
pipe 14, the fuel supply pipe 140 disposed along the
exhaust pipe 14 is protected by the first and second
preheating covers 136a and 136b. Similarly, in the
case of the collective tank 112, the fuel supply pipe
140 wound around the collective tank 112, the first
heat conduction block 116a and the second heat
conduction block 116b are protected by the first and
second heat insulation covers 120a and 120b. In this
case, the adiabatic member 122 made from rock wool is
filled between the first heat insulation cover 120a
and the first heat conduction block 116a and between
the second heat insulation cover 120b and thesecond
heat conduction block 116b. [34] As described above,
after the assembling process of the fuel heating
equipment 100 according to the present invention has
been completed, the engine 10 is operated. In this
case, the exhaust heat exhausted from the engine 10
and having the high temperature is collected in the
collective tank 112 through the first to fourth
runners 12a to 12d, and then is discharged to the
outside through the exhaust pipe 14. At this 



time, the collective tank 112 and the exhaust pipe 14
are heated at the high temperature by the exhaust
heat. [35] If the exhaust pipe 14 and the collective
tank 112 are heated, the fuel supply pipe 140 disposed
along the exhaust pipe 14 and the collective tank 112
are heated by heat conducted from the exhaust pipe 14
and the collective tank 112. As the fuel supply pipe
140 has been heated, the fuel passing through the fuel
supply pipe 140 is preheated in the preheating part
130 and is heated at the high temperature in the main
heating part 110, and then the fuel is supplied to the
engine 10. [36] The fuel heated at the high
temperature is supplied to the engine 10, resulting in
the complete combustion in the engine 10, enhancing
the efficiency of the engine 10 and preventing sooty
smoke from being produced. [37] Although few
embodiments of the present invention have been shown
and described, it would be appreciated by those
skilled in the art that changes may be made in these
embodiments without departing from the principles and
sprit of the invention, the scope of which is defined
in the claims and their equivalents.Claims [1] A fuel
heating equipment of a diesel engine comprising: a
main heating part having a collective tank, which is
formed between runners connected to a first side of
the engine and an exhaust pipe, and is heated by
exhaust heat introduced from the runner; and a fuel
supply pipe, which extends from a fuel tank and is
wound around the collective tank to heat fuel, which
passes through the fuel supply pipe due to heat
conducted from the collective tank, so as to supply
the fuel to the engine. [2] The fuel heating equipment
as claimed in claim 1, wherein a heating groove is
formed in an outer surface of the collective tank to
maximize a contact area between the collective tank
and the fuel supply pipe. [3] The fuel heating
equipment as claimed in claim 2, wherein the heating
groove is formed in a spiral shape from a first end of
the collective tank adjacent to the exhaust pipe to a
second end of the collective tank adjacent to the
engine, and the fuel supply pipe is wound in the
spiral shape along the spiral heating groove. [4] The
fuel heating equipment as claimed in claim 2, wherein
the main heating part further includes a first heat
conduction block and a second heat conduction 



block, which adhere to an upper part of the collective
tank, a side surface of the collective tank adjacent
to the upper part, a lower part of the collective tank
and a side surface of the collective tank adjacent to
the lower part to guide high temperature heat of the
collective tank into the fuel supply pipe exposed out
of the heating groove. [5] The fuel heating equipment
as claimed in claim 4, wherein the first heat
conduction block is coupled to the second heat
conduction block through a bolt and a nut, and are
formed therein with a first heat conduction groove and
a second heat conduction groove into which the fuel
supply pipe exposed out of the heating groove is
inserted. [6] The fuel heating equipment as claimed in
claim 2, wherein the main heating part further
includes a first heat insulation cover and a second
heat insulation cover, which are connected to each
other through a bolt and a nut and protect the
collective tank, the fuel supply pipe wound around the
collective tank, the first heat conduction block and
the second heat conduction block from cold outside
environment while defining the collective tank, the
fuel supply pipe wound around the collective tank, the
first heat conduction block and the second heat
conduction block therein, and wherein an adiabatic
member including rock wool is filled between the first
heat conduction block and the first heat insulation
cover and between the second heatconduction block and
the second heat insulation cover. [7] The fuel heating
equipment as claimed in claim 7, wherein the fuel
heating equipment further includes a preheating part
formed on the exhaust pipe, and the preheating part
has a preheating groove, which is formed along the
exhaust pipe and into which the fuel supply pipe is
inserted, such that the fuel passing through the fuel
supply pipe is preheated and then is introduced into
the main heating part. [8] The fuel heating equipment
as claimed in claim 7, wherein the preheating groove
is formed in a spiral shape along the exhaust pipe. 


