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Descri pti on FUEL HEATI NG EQUy PMENT OF DI ESEL ENG NE
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emitted sooty smoke causes serious environmental pollution.

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 Invention



a heating nmenber or a typicab burner is nounted on an
outer part of the a fuel supply pipe, which is used to

waapplhs2iisiel contained in a fuel tank to the ePQi/RK&2008/007464

[6]

[7]

[8]

[9]

[10]

[11]

[12]

t hereby heating and preheating fuel to supply the fue
to the engine. In the case of a |large-sized vehicle,

t "FetHAlcaAUPRIDIehs €l ectronically controlled to
prevent sooty snoke. Disclosure of InventionTechnica

Pr obloatey ¢s Whep thevisel suppl pirerie heaied by aspirpnipisé bpaer, which is
heé\lrﬁ@lﬂ?)ﬁs&l (i?rpﬂh\é%ﬁiel (ﬁ‘ﬁﬁé labgétﬁ%d, venhtilg A g'r@at arbtRIlfiel must be si-

o BB Sl TR FOne S TR Een O b o Bl B heuing e

HofveV miust Herpré fuiral waseyltadoisy bevalthef greeit adﬁﬂincﬁfﬁdl f@the fuel cost

E:%:if.u? as%g Sué ethe s %)reggreﬁ rfgxlpl?e aff %g E}% ftcit%l Elcﬁﬂ&? Hll%lstel used to

e great anoun cos
i nepesats gt ahginet caushng afdigficupy panpdying dre atb@m methotdhe the large-sized
fuglpdi@ addition the fuel used to operate the engine,

causing . a diffjculty in apply % t he above nethod to .

t he In afdiféons pn glgcYIME Eycd sunpry afiJHS B85 45Véss, usgthin the large-sized

eI EHiF1ORhCa femarkaa)wawt aﬂﬂeblﬁélﬁgiﬂie sd@t\yl sﬁﬁ)kldslﬁﬁ hhsna pR®lem in that
@1831]1 '\fehl%l ek ag apufact lectranic fuel suppl
gibqs 8 %%‘6%9 H’B‘f%]é/ BH%P Hadd %F&B?@rﬁ?ﬁ%aﬁ PPy
t haijtlﬂtg)hntabﬁtcelsmtﬁéqfnrrtlﬁdsmzdl siead yehitds aghhighdost is required to
W{aﬁQﬁyélgctg{ﬁlce#u%P%ﬁg} a&illras nt%lép la¥n ﬁlgjs *ﬂl%ﬁ Veh1ﬁle

device suita S|ze
cosin pdditiuyif theglecionigdeed IsPprIK edjéﬁtér@m daiiee. thedielgy mﬂdwlthout

adbéiﬁg A&, g@‘ﬁie@@fﬂcﬁbn&fﬂ% dWRled: si zed vehicle. [8] In
in t ctronlc fue

SgsténWbﬂ% they atlrlg H@easq}eﬁmﬁaa% csel gfa ﬁ‘&ij ) ly el device

efﬁhymemmymkmthWared. [9] Meanwhil e, the heatlng
d el ectronic fuel supply adjustnent
@QGQHHﬁﬂ%ﬂﬁpgﬁﬂbtlon in use. Technical Solution [10]
Th e glﬁé pEeS&tt ihvEnast h&bdaasmdde @(Dsdmf?the ta@ocseofbrmehi&caﬂmgqn the
robl em occurr,.n ryror ar
PRET R BRT 1 FoBehel Bis mesePbing s |EPPUER aHTRRGR cauipment
eqfsur pragast] dngineaindwkiskh celgitive tankns phuveded detaleh @otinnee connected
t
colru iR MU HESRIE) PBEIndaf HANE SOPAREL REL ABeR pipe s wound
f u@lou@CEypwerpﬁq@w of the @ﬂ@ecalm tandl saeh at el lsqarerde@é ¢ghedfigh
t hgnfRldugetd é(@ph&ms Rl 5&}%11&41 erftiehagRs Edhnpbiet BEILALEN of fuel,

tenperature i S, su he éngi ne, t her eby
neftiPrige dsise e S s LRGP STV ireRiREEY PRy eby shuting
en@ﬁ@&ng%ﬁbﬁeency and preventing environnent al

Aéﬁ{agﬁage écltrs]g of f sooty snoke. Advantageous

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.

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 vehicles
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col l ect the exhaust heat, and a fuel supply pipe is
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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.

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



mai n heating part 110 to supply fuel to the engine 10.
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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.

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.

Referring again to FIG. 1, the preheating part 130 is formed along the exhaust pipe
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conduction block 116a and between the second heat insulation cover 120b and the
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S U&Hdﬁcteﬂ A®mLAE ekﬁadsp}%ﬁé tl@gmd Jth% c%ﬁé’cqir\f@ Qan‘ﬂ' lthlli 1B %he fuel supply

adi abati c cover m | ar] first

coPieid 9 Bes bsep bratgd.ghe awbp%swgé@@eﬁathﬁéml SEHHM e 9 is
bl @@Kealécﬁlka tﬁ@p@heaﬁﬁh@ gz N80 aR@istheafed ok R HigRMmpeaftire @f the main

oIIec res and adhere to
wogenat 1 rpdtheinas fuel b ERESLEI S meitol € hauet
pl pé’ hd fiyel héxged atehe Bllgh mérypq‘natpﬂa id 4@ppdied potecnginoig, tehdting in the
b(ﬁng[gl te% Hl?géébrnslﬁ a an 1§@%an£%§ tlfle% 1% 1eﬁg&dotst?§ gﬁ]gne 10 and
ca@@V@ﬂH@ﬁemﬁénKéeiﬂm@b®agkﬁﬁmgﬂ»the fuel supply pipe

140 AppuRch ﬁWﬂ%dﬁrﬁ@n@ Qf {h% ‘i)}és\él@t ihédHfion hdve lBJéﬁ Sfld)\h% bind described,
heat conduction bl o t he second he

cohatretd %aﬂﬂr%%edﬁie@oa? &1%%1@&% agthey Cl%%‘i‘éeﬁf mﬁ& pe Hyge in these

s e@@mﬂlﬂleﬁtts witheul @dpafithgdae s ;ﬂ:&ﬁ@l@;ﬁdkgﬁb@f kthél 1rivlhht§1?0n the
e. adi.a ro ock wool is

£ Rpea b SpRDdn st FE kit fRRg  Sfrkover "120a

and the first heat conduction block 116a and between

the second heat insulation cover 120b and thesecond

heat conduction bl ock 116b. [34] As descri bed above,

after the assenbling process of the fuel heating

equi pnent 100 according to the present invention has

been conpleted, the engine 10 is operated. In this

case, the exhaust heat exhausted fromthe engi ne 10

and having the high tenperature is collected in the

col l ective tank 112 through the first to fourth

runners 12a to 12d, and then is discharged to the

out si de through the exhaust pipe 14. At this
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[2]

[3]

[4]

[5]
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tinme, the collective tank 112 and the exhaust pipe 14
are heated at the high tenperature by the exhaust

whe@v/08]18b] |If the exhaust pipe 14 and the col PEDKRI@®8/007464

tank 112 are heated, the fuel supply pipe 140 di sposed
al ong the exhaust pipe 14 and the collective tank 112
are heated by heat conduq;zgih@gntthe exhaust pipe 14
and the collective tank 1 the fuel supply pipe

140 hag fﬁ&%a'ﬁl%aé Somddier Eﬁﬁelsel% ﬁlb'&gmﬁ)ﬂﬁlﬁ Qh the fuel
supply IS reheat e art

ea
130 an%igt §1 l?f'\@gfl% Baré ayipRa Ry Uf’% Fﬁﬁ‘ r \Q{ng{; & fogmed, petiygprunners
heat i ngpnpacted lDfirsaside bfl&tﬁ ehfide hhi®hn &shanstafpd, aﬁld tsthehiae by

engi ne [ at ed at t.he high
t enper a’t]ha]fmhe%“gtrogqceczgr %e 10, resulting in

the c omﬁiebtwphopmwhlolm extnndstfe)m ngufri gankOyndémivancd mgund the
the ef %dlféb@%cﬁénl@fo ﬁéﬁ?fu%[‘ %}P%S%ﬁ@s&ftﬂ%oﬁgﬁtg%%ét%gpﬁ%tp'e due to heat

snoke from roducé

enbodi %ﬁﬂ%te%fr% e pPlacdie tanky¥nsite ﬁumgx/ gherfaelrio srmgine

and desgd fubPEbatihf e¥@ ﬂn@ntbe@ BRRES &l @Elﬁﬂl b\YhérHﬁfaneatmg groove is
skllleﬁ)élnthe art 't i.n

ertbod EHES iy AUt U T GO DR 96 CDRINERAS b ESTifRy aea
sprit bdtwehethe culbative mnktane tectoplesupblywtipeh i s defi ned

in the ﬁé ﬁ]fepﬁeaﬁﬂg étpstnelat A a?ﬁ%lec? Eht cﬁal% gl merélﬁ]théﬁlgaﬂﬁlg groove is

heati n gui | he conp
mai n h%mnﬁcrhgl periral blrape rﬁlg)rraa it e of the colémkwem @ﬁjap@:,nt to the

for medeBaLWeaR (©UNBEIR HARRRLT &‘)‘ﬁe&t?\/eQaﬁK £cﬁ£ce§i t@%h@éngme and the
t he engi ne and an. exhaust pip and heat ed

exhaustieh3Rply ppg Bdtd i Flt?rﬁptfﬁ]eShla% ﬁlepg tha?rﬁalrél lfeatétlg groove.

suppl yTRe feel hetfing Bq@sinends cﬂzﬁﬁiﬁﬁi & fluied 2 Tvalideeia gk inSin heating part
wound ct ve t lltggkh t f uel

d |
passestERPOUEHITHE LB st fOE plogk ARER pes R et Soduction
conducbledk,fwhich ddherecciolaheppenvert itk callpctee thok s snrface of the

the f uc,e(lllegﬁ’vet tlafﬂf %}géeTt?to v\%g]‘l}éﬁ&%aﬁ OWQ? g&ft B@th%%h@c%@ tank and a

as claimed 1n c
f or nedsifipstface of Be colledtive éartkfadnaﬁentd@ |ﬂtee1@tvr3t/eart w@e&ngh

maxi m gepara&RBhagtior Aledlbatwagik theme ¢hd1 86 _;%pty Bige@RKosed out of
and th uel sup(igly pipe. [3] The fuel hea

equi pnBRNCYNEAIPYFed in claim 2, wherein the heat| ng
gr oov eThesfufeDhermdg bqtulpmsmu walaisba peclhihom whdréinstie @Rdheilk

h [ 1 K h h
second R RS sPIEE Filke bk e XOENR B bRRs tofen a bon
engi negndenitt drel dreiédrmed hirgin piifhen fist hmu pehdugtiethgroove and a
spiral se%gﬁpﬁea@l:&ﬂﬂlcﬁa? 2BLd fha(l) Qn/gg:h'tﬂegf fﬁ%ﬂ; pléﬁ]:xpﬂggd out of

fuel heating equip rrent as c inc erel
t he maihg hR¥EE SHEOYSAP inseiied-her i ncl udes a first heat

conducth®mePhQéikg a@pResOEANEMBE & 162 UekdréiR 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 heat



[7]

[8]

bl ock, which adhere to an upger part of the collective
tank, a side surface of the collective tank adjacent

W@ poovhg21upper part, a lower part of the col | ecPC/ERR@EK07464

and a side surface of the collective tank adjacent to
the I ower part to guide high tenperature heat of the
col | ec¢dndactic@ntdotknim théeecbbi@ hes ipplayiopicpeerexposed out

of the t] .gr oove, uel, heating .equi

e of aThehe| RRrERRY Emelib e bifiet HECIT BV RasR e ROFRing
conductquopmdyit deither sncdwilep b edeheatinghgnrsicmed oh égtexhaust pipe, and
conduc,| tﬂ&&]ﬁ

for rred&% %gc}hgh I'n a&{:ﬁafglé e}%aﬁﬁ%gt&ggn d%%gﬂmo%?/ tgﬁ SXh‘auSt
a secopigic pedinte Hhishdhe Bwl HIObYRIPE Ftipsajist ok %@t thgefpel passing
suppl ythphue@ tﬁ‘é(ﬁl@ﬁﬁg)pwl &fs prigahaahl fibnds @RMRuES into the main
i nserted. % uel Reatlng equi pnent as clained in
clalnwa?a &in the main heati ng part further

i ncl udese fuef heasihg h@apmbmtsaslcmﬂnedn ircdyied 7 anltbréinSkecpehkeating groove
heat in ove ted to each

ot her ]tsﬁé#%%egﬁiﬁg élrfﬂ Shy emog%thte © agl%g? g%ect t he

col l ective tank, the fuel supply pi pe wound around the
collective tank, the first heat conduction block and

t he second heat conduction block fromcold outside
environnent while defining the collective tank, the

fuel supply pipe wound around the collective tank, the
first heat conduction block and the second heat

conduction bl ock therein, and wherein an adi abatic

menber including rock wool is filled between the first
heat conduction bl ock and the first heat insulation

cover and between the second heatconducti on bl ock and

t he second heat insulation cover. [7] The fuel heating
equi pnent as clained in claim?7, wherein the fue

heati ng equi pnent further includes a preheating part
formed on the exhaust pipe, and the preheating part

has a preheating groove, which is fornmed al ong the

exhaust pipe and into which the fuel supply pipe is

i nserted, such that the fuel passing through the fue
supply pipe is preheated and then is introduced into

the main heating part. [8] The fuel heating equi pnent

as clainmed in claim7, wherein the preheating groove

is formed in a spiral shape al ong the exhaust pipe.



