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present invention relates to a fuel heating equi pnent of a diesel engine,
whi ch preheats or heats fuel to supply the fuel to the diesel engine. Mre
particularly, the present invention relates to a fuel heating equi pnent of
a diesel engine, in which a collective tank is provided between runners
connected to exhaust ports and an exhaust pi pe, and a fuel supply pipe is
wound around the collective tank yygg fhﬁt(i el heated at the high
tenperature is supplied to the engl ne, ereby induci ng conpl ete conbustion

of fuel, enhanpUEI! FFEATPINGEEQUIFVENTOF HEISEY ENGINgent o
poIIutlon by shutting o sooty Background Art- |I21ln general, a

di esel engi ne TechojeabFeddusi ng fuel such as heavy oil, light oil, etc.
whi ¢ h ar[ﬁéc hego rerﬁa?sggthﬂhyeglltton T gesl t% aafugl%%g 11%1%615)%&8‘? a éﬁ@%l F%&C)% J uel

consunpt "85 el engl ne ha per ati onal
cost. | n addi tprehsatstohbeat uskio seprjy ﬁe feelrio B@ dicsel qnglr@pwpeﬁ Regticuaslys BE di esel

engine is wi qula@ehﬁ%nﬁen flatbNo A he@MERUS PR @ﬂgcﬂlé@l edgdle, & WRiERE- Si zed

di esel f I
hpeup R R SR N RTINS N R

smal | -si zed dipgsehneaficheipply pised Waind arowsdihelcelledive gank su@atdiatdat:l hegted
smal | -si zed shi g y th9 ?ElaHﬁ:é ls%p?ﬁf&i't&{ﬁ% Qh%lngttﬁere@qﬁaudl cdiffleddi €sel engi ne

i s extensively use ari ous dition, the |esel eis
used for a cu ICPF\PH’Et&“ Oféueé’tﬁ*i‘barscﬁtga‘?e ering officigngy, apfl RIGYIOtNG ﬁ‘é‘ﬁﬁntﬂﬁgta a
conpressor, aIﬁgm@m1M@Qﬁ&n@umpmehﬁmﬂﬁergency comruni cati on power. [4] "As
wi del y knomh the ‘ﬁﬁ% t he diesel engine using light oil as fuel
produces soot nconplete conbustion. Especially, in the case of
the vehipje, WfIﬁ@eﬁé’i@l ¥ @ebdl leBginel Bopataamgismglfudllsudr ascheavyi oigligbt sibrgly st eps

on an accel er athlagatg %@e%g%r t&the fu%?t?% ﬁ i ?gﬁghhes%@-ge §r§d r%gl!lC)éS Plfe?g(?‘lﬁﬁtqptugﬂc ed,

addi ti on, as descri I'S excessive
t he out put of sphleatt&@ml@spbeng@er@ﬁam R&MIN(ASE @W@We@e@?ﬁ@mtlﬁ@SteItW@ti’é‘Gﬂstb%ty srmoke

causes seri OU%I&et\/én@%rt?@@b@kasng lopéthie@so tﬁefnéhbw O is vAddly asealBn iMenabove
probl ens, var&%glugﬁkggggefor eating and
[3] A large-sized diesel engine is used as a main engine of a large-sized ship, a middle-
sized 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.
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preheating fuel have been devel oped. For instance, in the case of a
smal | -si zed vehicle, a heating nenber os a typical burner is nounted on an
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[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 providéd 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 accor dlng 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 vehicles



may mal function in use. Technical Solution [10] The present invention has
been made to sol ve the above problemocgurring in the prior art, and an

obj ect of the present invention is to provide a fuel heating equipnent for
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mal f unct[il®in. 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 the



Brief Description of Drawings [14] FIG | is a perspective view show ng a
fuel heating equi pnment of a diesel engipe according to the present
invention; [15] FIG 2 is an expl oded perspective view showi ng the fuel
heati ng equi pnrent of a diesel engine shown in FIG 1; [16] FIG 3 is a
sectional view taken along line AAA of FIG 1; and [17] FIG 4 is a view
showi ng a preheating part according to another enbodi nent of the present
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pipe 140 is Woupectlvé PanEq 15 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 pipe



4 collective tank 112 along the heating groove 114 in the spiral shape.
[23] FIG 3 is a sectional view taken akong 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 bl ock 116a, a second heat conduction block 116b, a first
heat insul ation cover 120a and a second heat insulation cover 120b. The
first and second heat conduction bl ocks 116a and 116b introduce
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I ndustrial Applicability [31] Hereinafter, the assenbling process and
operation of the fuel heating equi pmentg100 of the diesel engine described
above will be explained in brief. [32] First, the fuel supply pipe 140
extending fromthe 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 al ong the heating groove 114 formed in the collective tank 112.
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asse i ng Process fue eat.l cCcor

present inv entglgﬁaﬁgén tbhg & eh&?}ﬂﬂﬁ 1&)8%{1&%%(3%”&\ aF thig hqerré%erﬂur[eqath% ﬁ" hi
case, the exhaestingypat 1 1x malberede ffuadim Stunelleeirtgﬂh@eenmleéﬁd havi ng the hi gh
tenper at [‘SS%? I's gl fluglcﬂegéd lafthb m?%hqghb@r&wev@ sitppkd ﬂoltgeé &Uﬂh rdsBRing § hf @1& to

fourth runners 12a t .. hen i s disch ar%va % ut si de ugh

t he exhaust p,clgglpiqe C%If‘ ‘{SHP%mttP?r%“g“f%]é) egiangiag heet %{?ﬂ(cyff cEREne a% haust
pi pe 14 are hgatedtiag sdonestiolgifrdne byieg ptodneedby t he exhaust heat. [35] If the
exhaust pipe 14, k I I

pi pe 140B3Esposeggq$LQSN egﬁx g%gf}%$umé%inﬂa oPﬁ%k?% %@ﬁ?ﬁ@gfgﬁﬁgliz are
heat ed by heatit wcnld@etaepremﬂ@mbv H@S@ﬁlﬁﬁ%ﬁsm thy fpéthmmchaﬁgFSt% hegnadedn hgee t ank

112. As the f L@ﬁboﬁﬂﬂéﬂté’wﬁh&ﬁ déﬁh@tlﬂ'ﬁ%@@%lh@@)ﬂé@@nd bhe of dRlinpagsn Age t hr ough
t he fuel suppk% g 0. rehﬁ](ﬁ %Hﬁ preh atgng part 130 and is
heated at the Pﬁ%j%gﬁébw & @”ﬁﬁp EStRE“Part 110, and then the
fuel is supplied to the englne 10. 1:361The fuel heated at the high
tenperature is supplied to the engine 10, resulting in the conplete
conbustion in the engine 10, enhancing the efficiency of the engine 10 and
preventing sooty snoke from being produced. 1371Alt hough few enbodi nents of
t he present invention have been shown and described, it would be

appreci ated by those skilled in the art that changes nmay be nmade in these
enbodi nents without departing fromthe principles and sprit of the

i nvention, the scope of which is defined in the clainms and their
equi val ent s.



CLAIMS: II1 A fueLheating equi prent of a diesel engine conprising: a main
heating part having a collective tank, which is forned between runners
connected to a first side of the engine and an exhaust pipe, and is heated
by exhaust heat introduced fromthe runner; and a fuel supply pipe, whihr
extends froma 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, wherein a
heating groove IS forned | xi an outer surface of the collective tank to
reaxirei 2e contadt area bMeenthe fliptive tank and the fuel supply pipe,
wherein the main heating part further includes a first heat conduction

bl ock and a second heat conduction bl ock, which adhere to an upper part of
the col | ectiyearis@bhk, aside surface of the collective tank adjacent to the
upper part, a lower part of the collective tank and a Side surface of

teti Ve tank ngacent to the lower part, to guide high tenperature heat of
the coll ecti '%%ﬁﬁm?ﬁ?6mﬂﬁﬁnvﬁéﬁmﬁﬁﬂﬁﬂﬁfm‘ 8% exposed out of the heating
groove. 121 Fheif hedtingaatti ayinp rerllactivstagy aibirbds et PHVEREUA®EL | ng gr oove
is formed i NcoansRd kad fiShaifeoffifieomyine 4nl 8 kibend pé, ahhie begtd lvctharet t ank

adj acent to ngmﬁ&ﬂ@ggkmnkpgm&gagisecond end of the collective tank
ad) acent to % 8l suB g pb (}éc?n exteneds fr%lrg la fueyi%glliyniipé Q&mh ?mﬁ&%g cdll&:mt/ebe spiral

shape al ong ég; atln%ieqU|pnent as
clained in cF&aFFﬂf?at %e?ﬂé‘ihﬁ’aﬁs?f ‘igl“é*te EpebspeDIE BprTe £9 57 B9 ERE €2 coupl ed to
the second hestoleadakisons thbipalktheheoutheridol t and a nut, and are forned

therein wthgg.di, réhealaﬁgfgm%%‘lf&m@& '8 gﬁééesum 2 usee0agvbeat wonduct i on
groove into whi.ch {he heating groove is

i nserted. 1&’1"‘%‘831"55‘&“%‘?&1&?"?5 %Cﬁﬁ gtﬁ%% detgﬁ il fcylplrﬁ)“3 laiml, wherein
the main heaﬁ@ﬁ@ﬂﬁ%?Pm#ﬂ¥¥%§ﬂmﬁﬁ%$Tﬂé§mé$ﬁﬂF§HmW€8FmFﬁ§dW§f?Bhacover and a
second heat kasulationdedumeodk, whicthdhareo eompecteihf tie ectvedtdier t hrough a

bolt and a nyye @ﬁ@lacp%phé%ne%th@ 10! daRedd ek apfe: phinea fowed pstipply pi pe wound
around the COlﬂl C‘%Ct l n% aflgla Hide S\Irx}g‘a.ce ofrtéa caﬁ%ﬁavte tgn%nqhéetni &méJ{ongﬁ) the second

heat conduct i on bf I ning the

col l ective tﬁﬁ%eh@h@“@ﬂé@“ﬁﬁﬁﬁﬁﬁmﬁﬂﬁ@“ﬁﬁﬁﬂﬂtgwéﬁﬁﬂmﬂﬁémﬁﬁwﬁﬁﬁﬁﬁve tank, the

first heat of the heating groove.

HQ.J

[2] The fuel heating sguipment as claimed in claim 1, wherein the heating groove is
formed in a spiral shape from a fixet erid of the collective tank adjacent to the exhaust
pipe to a second end of the:eollective tank adjagent to the engine, and the fuel supply

pipe is wound in the spiral shape along the:spiral heating groove.

{81 The fuel heating equiptent as claimed in claim 1, wherein the first heat conduction
block is coupled to the second heat conduction bloek through a bolt and a nut, and are
formed therein with a first heat conduction groove and asecond heat conduction groove

into which the fuel supply pipe exposed out of the heating groove is inserted.

[4] The fuel heating equipment as claimed in ¢laim 1, wherein the main heating part
farther includes a figst 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 fixrst 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



S conduction block and the second heat conduction block therein, "wherein
an adi abatic nenber including rock wool is filled between the first heat
conduction block and the first heat insulation cover and between the second
conduction bl ock and the second heat insulation cover. (51 The fuel
heati ng equi pnent as clainmed in claim, further including a preheating part
formed on the exhaust pipe, wherein the preheating part has a preheating
groove, which is formed al ong 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. [6]
The filet heating equipnent as clained in claim5, wherein the preheating-
groove is formed in n spiral shape atoll |e exhaust pipe.

conduction block and the second heat conduction block therein,

:::;t;z:z;d:baﬁc member inclfxdizig rock wool is filled between the first heat

1 11 ’ ock -and the first. heat insulation cover and between the second hest
conduction block and the second heat insulation cover. »

{61 The fugl heating équipment as claimed in claim 1, further including a pi‘ehéating
part formed on the exhass pipe, | N

?;?erezn 'tbe prehedting part has a preheating groove, which is formed along thecexhaust
pzpe and mt(? 'wh'fch the fuel supply pipe is inserted, such that the fuel passing f;hrou’gﬂ
thie fuelsupply pipe is preheated and then is introduced into the main heating part o

6] ’I’h? fuel heating equipment as claimed in claim 5, wherein the preheating-grobve. is
formediin:a spiral shape along the exhaust pipe. | N



