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10 Al'though it is widely knowmn to use pure or
concentrated oxygen in the conbustion of any type of
fuel in many industries (glass, netallurgy, etc.) this
is not used at all in the field of energy production
using steamboilers for two nmain reasons: on the one
15 hand, for an econom c reason (cost of oxygen as an

oxi dant PR@@SQ%G@HEWCB@H%&?@% éﬁggtﬁ IfiRkuRgason

which is the problemof trans etween the

oxygen fl amgangdsBae St RaM e HeNaheekhis &ylgl.eo&;ss for the

conbustiqn with o>l<fygen Jbecones economcally attractive
20 si nc¥HYHSHERe S £ F098i Biacest tapt iFeieaddialy brafgans of
at  nozer aregeusted tdus,CGR qutdicnédr bnet hbatupes, be used

whi ch ¢85 2 JIR-Qr pebkigctive within the environnental
context. This transfer problem stens from an absence

of “ni trogerP*BH | B3t1esBAY ¥R h¥2airust HyPeranet fuels:
obt ai nEkdpps? Xwedmbubtataradf dasel, driduddygeelbei(hgavy fuel
short gf; jand hot é@fida:]%?élas? {};&LEP_.E}%IE_QEQI ned1by thee oxisdizer

conbusti on of fuel r. eat transfer zone |

more rERSY | Qled BBFd PHBT| ob&Rdhedf fix HielR¥epgpt time
reach syalteestdEablP dixr. . 1, 000 KW n2, which neans,

hi,gher tub or atyre ng, . th f or r e

vvlhtgh naterfgéltcgg“?@grr%{{si f)in.. qVlquégegr dglﬁg"f”g Stectp ﬁgﬁng%ure or
this (SCHGEBRTBFSHI gKYIen | dBaltire; tPugk iPBy Sifs aphetype of
sol ut ifoelgdnemanly induectbds (grddsle PaVIeeyel i Bgc.) this
Thi s sql ytj.o [ 0s$Si pl.ace _nitro s
t he %%_%gyﬁﬁ%qeélgagésg&gi ggeg_ﬁancfeélﬁr ig)s(?':%dlu%tlon
cl ose UFANIOHFEEls PBpitRES Sefuthiven. maid arsashns o hilyp one
VDS UMbaafl, orie: agai Rcghvsct heakbame(ddiaseodf oxfpga@hl as an
f1 ame o, Bohe | NEn@PLE MU &I NEGla LV 112493321 reason

rafi'oh TAvVOrVes a ing a nftary

recircul ) . suppleme
ci rcubighdig whewsroblem pingyragis§erripg heat between the
oxygen flame and the steam. However, ¢this type of .

combustion with oxygén becomes economically attraét_iv’e

20 since it makes it péssible to capture easily, and at
mode;fate cost, the CO; contained in the fumes, which is

a major objective within the environmental context.
This transfer problem stems f\rom an absence of nitrogen
ballast present -in the air, the flame obtained by

25 combustion of fuel and oxygen .being shorter and hotter
than a fi_ame obtained by the combustion of fuel and
air. The heat transfer zone is more r_esi:ri.cted and the
local heat flux levels may reach values of 600 to
1(000lkW/m2, which means, higher tube temperatures and

30  therefore problems with materials {corrosion) . |
' In .order to get round this problem of high
localized flux levels, the solution genérally selected
‘is flue gas recycling. This solution makes it possible -
to rép-lac‘e' hi-t—régel_i in the air with a high volume of
© 35 recycled flue gases whi_ch once 'égaih ‘gives the flame -
' chara’ct,ei;isﬁic's_ ~close to those of an -air flame.
Obviously this solution is not the optimum one since’
o this™ f_lp.é ‘gas  recirculation ;»in\r_b'1Ve's' . -adding.  a
éup’plemeiitéry' circuit &nd a bloWér.., It .may also
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present erosion and corrosion problens. In addition,
in the current context .of the. oilfield productlon
the use of liquid fuels and in particular high
viscosity liquid fuels (call ed _heavy 5 residues) is
becom ng increasingly frequent for conbustion in

kaE%Eﬁt EhesoBheshaokothespegsgpbbidpention is to
provi d a process for, the conbustion with ox%gent

I|qU|dInfué@§l i'ng & hi g vi SEEEFRy, CRELS

U&Qdfhéldlqpﬁé&ﬁﬁﬂibmJ ecgeprnosticiofg aidehgerfuelsorand in
uni f

' fl | :
oﬁ’?‘g'gﬁcfl?gﬁe 09 g%ﬁ%)légg'gj@gct fﬁu%%a%u%l%Onngiig@a heavy

resent 1nvention
i$eB®dpEQWIdela p rkeecessist rfcor annbaeﬁuuglwnthfrﬁg@ﬁﬂt(ﬁ for

gF E#SI§T bB§Yé99 a high viscosity, making it
5

avolrd flue gas recirculation while
u5|ng @bﬁv@@ﬂﬁ@ﬁmOfrﬁh%w@%@%ﬁnWV@ﬁV?HFéo%bﬂécFPV@rOVlde

the plfél@é‘ééd o][fdlfl ahes éana:seiaﬁemmpr okb@gﬁor‘@ﬁlstllﬁjhld
of a_liqui uel by nat e as

cERBUSti JF TN, alﬁt&ﬁ}cﬁlﬁﬁgséﬁyvlaﬁﬁﬁzfﬁ@? s U uded in
IBteahedboinéﬁsth@rdduﬁmn§| a@n Zongemn mbna1zmmhfqrmn and

.|ﬁ? %%L?gggganﬁﬁagesgg%gﬁ?gr A on?%$%§1r§?$%%ﬁ Ei%ﬁ -

in, mhlehotperorobpe¢¢s<aiomﬁzatp@ﬁsenhe ingeidiénelis to

??o@1dé5 aVi (§¥§§/fgr ] &QX%Qéhn%&?ﬁen b&edlquld-

ream of f broug t I nto contact w
sfﬁ@éﬁyoﬁamyaﬁzqnblghuwaS§ﬁﬁytY41Wqﬁeaﬁw&%sPPéﬁlble Lo

29981daﬁﬂiﬁ%ygéﬁa&%élgéﬁlb%1bw‘MﬁfiblDb@nbh%onventlonal
UStI?n 30 zone in the formof at |least two jets:

WaFﬁﬁé? Bne first jet, called. the primary oxidizing
jet, 1wWjient ahireacbt ectinee at Qﬂ‘iezefﬂnvehtn']ahd rdlgglessoto a

as to bri.n Qut a f| c S Lhe of
pPﬁaﬁ%?é 58%1§B F8WP§§ %RIS |%g? g%‘dﬁg?ggnE§f?ﬁa

Canpmxygqyaﬂedfgs$ parﬁlotemhestuen,zone in which the
liguid fuel is injected into the combustion ‘zone in
atomized form, the fuel belng atomized by bringing a.

'stream of fuel into contact with a stream of atomlzlng

' £luid, and in which:

- prior to its atomization, the liquid fuel has a

 viscosity . of at least 30x107°° m%/s,

- the stream of fuel is brought. into contact with

the st'ream.of atomizing fluid only in the combustion -

zone, and _ o -
- oxygenated gas. is injected into the combustlon
zone in the form of at least two jets:
' . at least one flrst_jet, called the prlmary.
B oXidizing jet, injected mnear to the atomlzed_
liqaid- fuel so as to  bring about - a first
'incomplete combustioh,. the producte coming from .
thls first combustlon still comprlslng at 1east '
part of the fuel _ o - '
‘at” least one second jet, :called—the gecondary
OdelZlﬂg jet injected at a distance'lz'from'the

_atomlzed fuel whlch is greater than the distance. 11




at| east one second jet, called the secondary
oxidizing jet, injected at a distance. 12 fromthe
atom zed fuel; which is greater than the distance 11 -

3 between the atom zed fuel ;and the primary

oxidizing jet, so . as to enter into conbustion with

that pgetyabnt he ddiel swlhehekls pf@éﬁnt an@ t hendr oguGimiry
comng framthe first conmbustion. Qther fe tu%ﬁs and

advantﬁﬁégléﬁnﬁhéanvéﬁtP&ntQMﬁqteﬁeé§W€ Oy Wi Eh
readi nghtibe Eﬁeﬂi‘ﬂ OangtheieE@fellpt whtichAni empedisrant i -the
the inventio Lven n exanpl e
|IIustP5988CE§ Froure irgm ¥Q% P{rQQ Céﬁé@%ﬁéﬁ#c Vi ew

of a bGther fbeaturﬁ$rnanﬁwenﬁwﬁgtﬁHeSpr@Ee§§“30@é¥@ﬁﬁﬁ}0n
tgihhe | él&‘é‘&lé on-a yr}lfréﬂtvenbhon k@sa%gre ¢16d at e:%m%vﬁng

process stion of a nmeans
oﬂeﬁﬁrlﬁkyeénaﬁéde@§§dﬂﬁe§tc@ﬁbﬁ§ﬁléﬁV?@ﬁéoq ﬁ%Mﬂ%ﬂ?n by

tt&s}lz | & QUi f-UekniicS nighj @ﬁ&ﬁgléntﬂﬁd&mswonf@mﬁe 1
5 atom zed form. the fuyel bejng at

' b¥PAGhng ‘& str e &G et itnt o tORt af mf?h §¥§F?5an1
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ofimpl ekt hgg Ehai plrocaaasis i emcmhrdtmg ptéothé¢ oimtention.
atom zation 1ig SGQsi f

| east géxlﬁhge st %ﬁeréf ?Zgﬁ¥%f% % ngcggs oF
btbaghCOmhuatmgntaef mﬂthllqhedst¢@§&1obyatﬁﬁﬁﬂﬁngOf an

.- fbﬂ geﬁgkgd p%%glnto Ust-LRRLEPAen aRdnz, OXygenatith the

15

'secondarP OXI 'zing je i ] ec &d At a
_fvgﬁcohety of at least 30x10 n1/s,
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gas'Ts In e combusfion “zonée in .the form .
of iguidledsicl wos] eith?eCZB%d Aftpeale ofemoussiofet Zone  1n

catbﬁﬂzéae HRIrin{TBI fhe OXLENZI NG 4@t atomieat gﬁ/ nsamflgong a
about. a 1 .S

t he atom ze uid fuel so as,to brin
i ﬁEBﬁﬁW“ePé %Ht?&ugﬂté’n CHHEPr Jibict s csﬁ?ﬁa‘“f BE matapiging
ffIﬁidCOﬁhﬁSihOﬁhS&hll conpr|3|ng at least 30 part of

the fuel asgi%p%ieg&gﬁgxé calle gqﬁbg fuei has a
rstance 12 :

- the stream of fuel is brought into contact with

‘the stream of atomizing fluid only in the combustion

zone,  and _
| - oxygenated gas'is injected into the combustion:
zone in the form of at least two jets:
at least one first jet, called the primary
oxidizing jet,. injected' near to the atomized
liguid fuel so as to bring about a first
incomplete 'combuetion, the products coming  from
this first combustion wstill comprising at least . .
‘part of the fuel, | ' o
~at least one second jet, called the secondary
ox1dlzlng jet injeeﬁed at a distance 12‘from the
atomized fuel whlch is greater than the dlstance 1,
between ~ the atomlzed - fuel and the primary
" oxidizing jet, so as to_enter'into combustion with
:that part of the fuel which is present in’ the
products comlng from the first combustion.

The invention relates to the combustlon. of high

j VlSCOSlty fuels, called heavy 're51dues ,:At; amblent'




at.o'rri zed fuel which is greater than the dist ahce 11
bet ween the atom zed fuel and the primry 35 oxidizing

- jet, so as to enter into conbustiion with that part of

the fuel which is present in'sthe products
coming.from the first conbustion. The inventions
r eJcatpegatarehe Cloedesttilondel dighsotigcost t wlhweks,sclid,

called .. heavy- i .. AL_anbj _ A,
e 0 SOy, A Dhgiadig, o Jeue

asdxneat ed®y s, 100 férgbhaveita Liesstsi 690ol0at MéAst and

8Qx10Q+6 S f \, At to AH13Ps S, t
s%& Elﬁlmwﬁtleg;@ﬂr%gf%ggb?@ataﬁaelaésa{ﬁz0200x1&30(6) ?er?gS( T%}gégd ml,ls
medtcens kg t Babedhe3 e@SsEAshave haveV I8 eesthsi thathadfill

Wiglll owakhew themet anhecikaieched knbaraeburner.

- Accordi n%gtr?liit he pr ocesgﬁof the inventjpon, ., combusti.on
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‘hégked fafeilds

i nvol vé&§ §Hi d fel tPRat BRAESe &2bni 28§  pHierte™
| ic®mbereduc iind1iveiso at NE quarb fsislon hzanenusthéd Gatomi zed
techni que f.or atom zjng .l iquid fuels I ; [N

LRETDF 5P 4t Sr itk it e ot hd " e
f telchniiqie dont agtomi thng dtavach fofelat obd zWwaglf kajogn in
Thipg ; g_@&e@ Zl g aﬁlldu"c%ﬁg%t%ﬁ iqﬁlﬂgbsﬁel@lg]tirr@ﬂg he. fldh Qv Neiel

f 1 ui Steam alr _or oxyg préferably cansists

ofint3 SPRHRCTA Filtdt sEdmEcd. PRatthWiGinthe fpPdLessThis

ohitbRgzihgvent Lo i sakhabe t Reiddeli Eridrel tStoul £b1lowing
prior .to _being.-brought into caqntact. Wtbga/t'he . of
DEQHSERgSFRAMd, 2 iard £XVeBos ity HIELET ARlts P AR S

nBteampr af diakity exdsentenslt HOxhird 0P/ sheaptoeems mdr eche
preferably at_|east 2 0x10- 6. o/ Si the |j.quj

fﬁrelf‘re}lglaénelr%l I%f;ll astol 98% _ a%ggﬁﬁ(ﬁrgnﬁletlen%gl?’gtlgf e, Jlt)fq{l‘%lgs,‘to
pbefisgatiinougddt ednkn wormwct owlithudfhe | etoMazdng fluid,

_ghﬁgéf gCLli QR LS ORI 1 LRl IRA QU KTy A Cﬂf&f&ﬁrah}{ﬁelfy at

op contai i g% the continuously heated fuel.
b5 dPdifh 95°Bf oo RERECTHODY f 6 UseAst

i Bokhe *prwgess @G diRg 1Qqutille fuvenibogenBially solid

-t t ~of_ the heating I, 1S dj.ust .t hat .
RE GUEM B Vi SBETS U1 cdt 180,ROCBORBPLY (BYICRe i

25

30
' . droplets is obtained. This parti’C_ular profile, 'combinéd

35

poodess ts aticiefmd. ithi sThisi nbiuefaction is normally
carried out in a circuit in a Joop containing the_'
continuously heated fuel. The heated fuel is then drawn
off from the loop for use in the process-'_according to-
the invention. The t_:emperature_'of the heating loop is

_adjusted so that the desired_ vigecogity (at least

" 30x10°¢ m?/s) for the process is attained. This minimum

viscosity of the liquid :fuel at the rﬁpfﬁent it is

~atomized guarantees that a particular profile for the

- with other features of the process, produces a cooler,

longer, more uniform oxygen ‘_flame than in the prior -

"art. ACcordingr- to the preferred mode, the fuel has a .

viscosity of between 80x10°° m?/s and 200x107° w’/s. In

order for the liquid fuel to wremain injectable, it is

. preferable that its viséosity Be at most 200x10°° m?/s.

‘A  second ‘essential f,eature .of - the process of the

‘-invention' is that the stream of fuel ~should be brought
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viscosity of the liquid fuel at the moment it is. 30
.atom zed guarantees that a particular profile for the

droplets is obtained. This particular profile,
conbined wth other featureesqf t he process, produces
a cooler, |onger, nore uniformoxygen flame than in

thedy 'éHnta%rtt wiRGL Al NG At hse FHt%n@fiﬁ% nodeid tdely in

fuel has a 35 viscosity of between 80x10 n?2/s and
2001 BRRESLon EonGr defH8r fhelS| iR AR G Prevent

: rerrw Fidy eglidbtBe atomszmgeffeuaal gridnatptdmsixing before

cosity be at st 200 . _A second
L e 1D ke bracEoubBrtiRE TPRcans ITIF | LoPS
tkrdt kb:fueq@rrgeatrhef fluedl ahbuddothbz bngudhtidntimtcomertact
the ‘E‘l‘i:%ﬁ&@l?{% aék%ﬂfd NG kLuid Qo Yih N enh€ombustion

CO usti on zone IS Inportant to prevent t he

f @é#ﬂean@fﬁhead{dorﬁ%end?@fﬂlllﬂ dirfdﬁﬁﬂtmc&nis@ Rf detorlace in

tRheM.car echal e@éﬁ%ﬁ&lt&qa@f@nba&wa?gone oHee k@RS of

5 of bringing the fuel and atom zing

dinto,
cGAPAERCNEARIGR SIGHI IRy RSUIEPSERES %%ﬁ%ﬁlﬁ@ €o be

- CoMitas hiedn coaeietst bf srild vzariegbeaihrg Jurqiﬁrc‘stm tamdethe

l.ace in he conbustiqn flane d {8|98§es % he

‘th
L@%ﬁ L6119 nﬁ}%ﬁ%ﬁpﬁ%lgﬁagﬁab?lng‘?ﬁls SPsénce o

anWEX|MQbEOem@biangomm@ Addndondivstls tof heldaderiarpd and

. tlﬂﬁel ' SH{:grf ut(,au gndeﬁ%ﬁﬂgﬁmtﬂeng atbiig E&I)_fjl gg?ﬁad(’fto be
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coaxli al ner' tube ena
| Bgdiltergel to%@f@@mé‘rfedtlaedeq% ofit dhqsetwo tubes

eee@&gma the jgf omzidg féyhguteide debheeredre placed
Pre erab? e end of these_two tubes

Q€ n.
{ RECEbRBLAER SR 2dh eSPPAcBYZ S UBSER uggrn e heir
Saﬁﬁt@banaxmerpendlcular to thelr central axis.. -

. Accor di a preferred thod Strea of.
atom ohgorfifa HEe % fPRErate e
_ZetpmeﬁengMQ@uM@éh@aee ff Jan rheeﬂkﬁ%rb&eWGﬂghhelOwer,

1§@$ y Wei ght™ | owe
| %E@?g}:aﬁfl f'i%' 1R, h'trrPar?Sér‘?é‘tf%wf eatur %fOftHé“estream

venfion “rélateés to 'the 1njection of oxygenated gas.

'Tﬁé faeier should be injected into the conbustion zone

in a stpgedthird essential feature of the invention
relates to the injection of oxygenated gas. The latter
.ghould be injected into the combustion zone in a staged
manner. Thus, the oxygenated gas is divided into

several Jjets iInjected at’ wvarious places 1in the

 combustion chamber. A first primary jet 1is injected

30

. near -to the atomized 1liquid fuel. “Near to” is

- understood to mean that this primary jet is as near as

'possible to the 'liquid fuel. It may be injected at

zero distance or not from - the place at. which the

: _atomlzed fuel is 1njected This primary jet makes it
- possible to produce a first 4incomplete dJombustion.
* This incomplete combustion is due to the injection of a
35

sub- stelchlometrlc - quantity of prlmary ‘oxygen . with
_respect to the quantlty of fuel 1nject:ed " The products
coming ‘from this first combus_tlon conseqﬁently still

'_comprlise' at least. part of the fuel. ' The - process

' .ra'ecorrd‘in_g. to - the invention. ‘may_ employ s‘everal primary
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25 nenner. Thus, the oxygenated gas is di vi ded into

several jets injected at various places in the
conmbustion chanber. A first primary jet is i.njected

near to the atom zed liquid fuel. "Near to" is
understood to nean that this primary jet is as near as
3@x@@§%hm§3jétsheailQﬁh@sEU%hlddrﬁHYebe bejegt ediscted

ORI AR S W

'posS|bh35tdhpmuﬂucemglémestatmoompleme coribasyi onets are

TSR eLDSETY chepepUBeLon Lt i 0 okbpat €54 o icea

primary, oxygen.

wiftlel .respect to the quantity of fuel injected.” The

produchs é%%@ﬂ&lfféHntr%éliédSttﬁ@”b@%EbﬁHary jet, is
consequently still”™ conprjse at |east part of. the

f 480 SCFRE ﬁrto@es%lsm dtng-Rer t he Bﬁ%ﬁ?i‘foﬁhﬁﬁy that of
eﬁaboypa_sew@fﬁl jRtl NBrym- the axbaiizedg Jiefsid aflelhesthis

ts . ted t th d f
P REPRPETed 13 quitP iRl Sha, BOPR Phte T4t 1 Sotpieed OfEne
'ﬂpmensnuanloﬁ thhefpﬁﬁnaﬁwghmmmgan@-thﬁ%ﬁﬁﬂdﬂﬂ%ﬁ of the
d!fﬂ:égblt':to%lfs%g]@narv{ %g?r%dpfbﬁaﬂfo%%ed ThEUQpuarkity of

secon ed secondarg ; i-njected at
asepsndﬁea pxaanateds gpeatBr eERgR (Hhareforet HPrresponds

- PEbMite | odpiiddie abpm ged | igu@rfueloxyfeinted gas

secondary jet nmakes it possible to co ete the 10
coRBESEEEN o?otheaﬁuelC}enﬁhﬁﬁﬁﬁ'lntPng pr oitesthr  of

tBQOLEhﬁéheﬁQﬂbUSbkggemtbdt heapr i mEmh j etespBlte | to  the

t d t .
H§$8%6¥g §§§ na§%q£g§¥2 Egﬁ%$s fg%ggé gﬁcordlng to
pthﬂ'arwwytgemat gaygasmpl oy ectestkrsdl asetondbrdi oigliging
@g I an, S cl;}]e% s101 ghi QEeLh! Q:l:@ﬁ:ye&?é@t ehoRagn¥ thace at

spect quantity of fuel | nJ ect ed. The
pwbéebs ‘tdecoplPhyzed fued | hWentiiGrtathy SRpPéy different

sgygtahcagcondahy %éb@hdh@g dﬁﬂdﬁziﬁgeﬁéﬁg ahnﬁ@cted at
equal d-|stancefromthe g Pgﬁ’t whi ch t he agg #eel is
fﬁ@l ey ailnj Eet@hcort ’é‘i’mdF PePertC® P i YEankeSPoTHE
seapadaey, 0xd«h zprefretblyi njasteitbutdd regularly around
the atomized fuel. Preferably, the quantity of oxygen
injected into the combustion = zone by the primary
oxidizing jet represents at most 30%, preferably at
mogt 15%, of the total guantity of oxygen injected into
the combustion zone. ' ' _ ' _
According to the invention, oxygenated ~gas 1is

understood  to mean .a gas contalnlng at least 80’-by

~volume of oxygermn. Preferably, the oxygenated gas

employed in the- process has an oxygen concentratlon ot
at least 95% by volume.
The various features of the process accordlng to

the invention, and in partlcular observance -of a

IV1so081ty greater than 30%x107° n1/s for the liguid fuel,

leads to. the staged combustion of an atomlzed fluid of
which the dispersion of droplets has the follow1ng
characteristics: . ' |

- ‘the mean droplet size is greater than 100 pm,




| an- equal di'stance fromthe pl ace at- which the. ‘fuel is

" injected, are-preferably distributed regularly around

10

15

“the atomized fuel. Preferably, the quantity of oxygen

injected into the conbustian'y zone by the primary 25
oxidizing jet represents at nost 30% preferably at

Mpste £15 %01 9f phbRekat @boqaaataw @k, oxygen injected

into the_combustion, zone to th ven
‘oxygenat ed'€ gg L3 Aol {ﬁ%ePgt& é#%&% g §ﬁ éroﬁlets

coifit aile ndiapelrsash &&%IgwsSﬁhEMRﬂHanﬁRmmv@En.law The

| Prﬁﬁ %E%Bh)émﬂt he pxygenaled g_:’:\(%r%erml gyed in 4t Gispersion

rocess nas an oxygen conce tration Of
95%ewe\$@ngmg Hie fardioien feailf ednofspanre pﬁb@e@obable

aGGALARNG £t erdﬂneeﬂ@v\%mthoe BlthdrrPaftdL48Al than D) is
ohservance of VISCOSIty greater than 30x10-6

nPFEipsH. tr%cwmﬁ%ef&a theadotid A SiSdgeda®: by the
cgahusiving ebranlatom zed fluid of which the .
di spersion of droplets has the fz}lomﬁng

- characteristics: the =000l hze is greater.
than .100 m 7 preferﬂEFQ bé@ﬁ g 0 and 300 ,.im

and - the dispersion of the dlaneter of the droplets _
ovhtbhe o sperishoméshl ansmeber Rgsha- Reaml cautaw dileneter
dLstributio functlon of adis erS|on

(llg'pr ggélﬁ’ﬁ yat cgnﬁ’ \71f e)éi& nt™ |d?1 slgace thgh%r ok()ialb fgsion
. papbeetef. droplets with a dianeter greater than D) is
deflne C B t'ﬂh £
fol ovmgl,rl]fggf %r%%l%t%% 59&,% Rgrmﬂ V\EQ?% o
t Ard meedP i mnereet h ﬁ@’lﬁn @mﬂierlfdl 5 ePr1@§ art it

gensraLlyaconsideneqd) KHH%rEléWté@%&%ffésb@nobtalned and

-paranmeter. ThiS conbjnation produces a |on _
'uﬁh?ﬁ?ﬁ?r%ndmﬂ§9%n BkygdPFiidte t nbR i Y as
_aféc1f&ulé£ﬁ@maﬁh£§eauyﬁﬁg ééﬁﬁeﬁﬁﬁﬁndlomaﬁéww&ﬂéo be

obt ai ngd_and therefore makes Jd' B9ssi Bl gnt 2RV AL iiSes
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gas
it possible to reduce atomizing fluld consumptlon (as

much as -50%) .

. Finally, the process according to the invéntion
has the advantage of enabling fuel to be injécted at a
lower temperature than in ‘the prior art.

The process according to the invention is

particularly suited to its implementation in a steam

Figure ~ 1 illustrates a type of burner for _

- implementing the process according to the invention..

The atomized‘liquid fuel injectof of this burner_has a

‘cylindrically - shaped  spray ,héad 3 in which six

~cylindrical fuel injection nozzles. 1 are arranged, each

-placed _coaxially"in a chindrical nozzle 2 for

.injECting[atOmizing fluid. All- the nozzles,emefge oh

:rthe front surface of the spray head 3 in the combustion «

zone.’ . The perlphery' of the front surface, on which

-'nozzles 1, 2 emerge has a frustoconical Shape and the

' DOZZleS _1,.-2' emerge perpendlcular ‘to thlS lsurface '




~recircul ation while using conventional materials. The

process according to the invention also makes it
possible to reduce atom zing fluid consunption (as 20
much as -50% . Finally, the pgrqcess according to the
invention has the advantage of enabling fuel to be

| Riegled jaf ahdrQwRNre eRRer et difn IJT ' tdie prﬂtm"l and.

art. The proc ccording to the inve t|on i's
p O FES) y gﬁ?f@d to |Fg Iﬁﬁ%ﬁ@nfﬁF%&ﬁ i°n aas?eaflxed

bmquamsElagmr efAom | kst rcaatrasra btypelofd bpragr Hemd 3 and

| IBLSPEALLAG (15D 8080, AGEOT 01 B! QS okUEN |k ended

atom e uel Tnjector of this burner has a
Baea@wamd@rubnlkynghaﬁéﬂ dppagnhdact3 iswpERYchtBex 1iquid

be!ﬁdré&&l E%%lz'%becfl@ﬂan%¥|@ﬁelrﬁﬁﬁﬂﬁﬁiaﬂgei, The
each placed coaxially in a“cylindrical nozzle 2 for

i FUERErngLlaPoRPsi KYTERUFUPAR Of heXKHE22l RIBREPHE on
the frOnh i&@&@'@&y@ﬁ@»i&ﬁ@%tﬁ&a@thﬂ%Uﬂmg of a tube 4

o eh TATHE 5o ot 48" ek O PUSEGEOREc e SEray

10 shapd 3apddt béacrdzzbesidllyg eneugé pbipehdadul ar to

i5
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this surfage. seco%dalger%@ o N9LGlRe 00§ il 8E o

“the fuel and. atom zi SI X Ori are
fﬁxéete@uﬁaﬁgpanﬂafmmwwrﬁ@Qx#ﬁ¢¥¥Qﬁ0£hﬁhgpﬁayaweéﬁ%ﬁ

a@qthggubgagt@ﬁttﬁéogagécﬁegaher The nozzl es are
“extended 5 rearwards by condui ts desi ned to sup ﬂ é?ﬁ at

the |igqutd® PGEFraﬁ&CQPQEFiuﬁ&YBPEI& &cFﬁESnék
2a EeeonBudier aalcgo 1hag>Lhy e€rbypeneotenxygenf the spray

0B85 5 PRBE GFafeher COF cATEr LRAR: the di ametor of

the spray 10 head 3 and pl aced coaxially around this

- hgagdypr,gt WO secondary oxygen injectors 5 placed at a

The injector of figure 1 was employed for the
combustion of a liquid fuel with the " following
characterlstlcs

- nature of the fuel: liquid heavy fuel oil,

- viscosity: 40x10°° m*/s at 100°C.
_ ~ After heating to 90°C in order to obtain a
viscosity of 50x10™® m®/s, the fuel was injected with a

flow rate of 179 kg/h at an injection wvelocity of

40 m/s. The atomizing fluid was steam having an

~injection velocity of 200 m/s and an injection flow

rate representing 6% by weight of the fuel flow rate,
_namely 10.74 kg/h. o
The oxygenated gas - used 5for combugtion had an

oxygen concentration greater than 99% by volume. The

oxygenated gas was injected with an overall flow rate
_of 405 Nw’/h and the distribution between the different

iﬁjectors wasgs as follows: _
- S% in. the primary injector 4;
- 33%‘in the:sebondary injectors 5,
- 62% in the secondary injectors 6.
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first di'st a'nAce 12 fromthe centre of the spray head 3,
either side of the said head, - two other secondary

~ oxygen injectors 6 placed at 15 a second di starnce 12

(>12) fromthe centre of the spray head 3 either side
of the said head. EXAMPLE The injector of figure 1

was enmgpiheyed,fpr tde E;Qgﬁﬁa‘olzstteﬁrefseatbl He heet flux
Wt h t e "follow n characteristics: %ture of .th ion
f U/ o (ﬁﬂ%P%%%V?gfu BY oiimP em?ﬂ%&ﬁ%ltﬁ 150X 12818
n%!r@c@tssloaﬁtﬁ\f ﬁcee};heat ity tioe 98€skanceddro t chebnaise of
25 VISC Sity I
niE AR VP LuRPY S8l b, NSl xR RGP D . 6

vede@metsy of Aongn sthEheXataeCmSm ngeddhyi dowés Fesam unit

ha \Hr%sg)%ndl' Nj €6t bonymelochiyeef, 200 Hé§ta'é§’cc@1@mger, of

i njecti rate representlng 6% by wei ght of

f trédte flqcmilferrat eIt whl hahel po2eTryYE k@hﬁt A&t eéﬂ was

- Jasiysed f ohacerbust kae hadsaancexygen thecendsatioh the

g eater than 99% by volune. The oxygenated gas was

"¢dféd. with an overall flow rate of 405 NnB/h and
the distribution between the different 35 injectors-
was as follows: - 5%in the primary injector. 4.,

.33-..in the secondary injectors 5, 62%in the

secondary injectors 6. The curve of figure 2
represents the heat flux (kWnR) obtained by °

inplementing this conbustion process, with respect to

the distance to the nose of the injector. (1 unit
along the, x-axis representing 0.6 5 netres). Al ong
the x-axis, each 0.6 nmetre unit corresponds to a water
heater, or heat exchanger, of the boiler. It will be
observed that heat transfer was unlforn1mhatever t he
di stance to the .nose of the burner.
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'10 - 10 CLAIM5 1. Process for the conbustion of a

liquid fuel by nmeans of an oxygenated gas in a .-
conbustion zone, in which the liquid fuel is |njected
into the combustion 5 zone_ipyatonmi zed form the fue
being atom zed by bringing a streamof fuel into
contact wiith a streamof apamuzing fluid,

characterlzed in that: - prior to its atom.zatipon
| lqui d PEOERSRast & FHhecoSPRHUSEIGR [Odast %ﬂ dg ﬁ’é?g by

l@eanicheost BaamBfgdneied i gabkr olight Ict‘ttrﬂaus]fﬂcact zohth in

the .str ato fluid onl An t

%28%b1:e%n%lq%& gé ?e a%n?%cg%Jech r“()§¢éﬂhtlon
cantmstmnn abm91zedtrﬁpfuwwnﬁﬂé aﬁubéasbenmg jetemiged by
| %@‘Thgq[ﬂ ofe g%tre]aﬁlt ’ofc%ldeqd e, Qfdrf@rc% I Zi NGream of

jet, Inj near to the atomzed liquid fuel so as
t etioriiggnabsdid, f FhararkeswBret an EBABasti on, the

products. ﬁ%lxn&d‘ rpd%t@témitéﬁioncom@stwqmat ifidel has a
-conpr|3|n§ a% east Eart of the,fuel, 20 at |east one
aPFed®f

JeERESHE & S8¢4Rdary /8 Soxi di zing jet,

'|njectedtab & tdhesima nefe ﬂ@eirmn1bheughtonm&eddhnﬂact with

heh 18 arealer @tt[aﬁnﬁztﬁe%k%facgnﬂy fiet pRen dditbustion

e
aton1ze el “an ry oxidizing jet, so as

“ embee,i-and conbustion Mﬁth that part of 25 the fuel

whi ch 'Sd%ygéﬂytéd1§£§ RLOGUCH St GRM Dged T @R Qm%bustlon

first conbustion. 2.7 Process according to Claim ~,

cEargcier Fhedfpamt ahtat berEE"tYe ¥€S%atoni zation, the
Ilqw d fuel eltaswassoo\ﬁesw@rgy gletat .cd¥psd BBxl.Qefinary

Process accor
CReiatippy ottty araectdd b8P AL bl Sromized iquid
1 ifqgeld fatel has ao . Vbstongi t mbefutat 4 eaftir80x10iGcomplete

HbUSElOn the products coming from _this first
combustion still comprising at least part of the fuel,

|  at least one second jet, called the secondary
.dxidizing jet, ‘injected at a :distance 1, from the
‘atomized fuel which is greater  than the distance 1
between the atomized fuel and the primary oxidizing

jet, so as to enter into combustion-wi;h that part of

‘the fuel which is present in the products coming from

the first combustion.

2. Process according to Claim 1, Characterizéd in that,
prioxr - to -its‘-atomization, the 1liquid fuel has a

_v150051ty of at least 50107 m/s.

‘3. Process according to Claim 1 or. 2, characterized in
. that, prior to its atomization, the liquid fuel has a
viscosity of.at least 80x107° m®/s. o

35 '

4. Process according  to one ;ﬁf the-preceding-claims,'

' characterized[in that the'atomizing_fluid is steam.

5. Process ‘according to one ‘of the preceding claims,
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.4. Process according' to one of the preceding- clainms,
characterized. in that the atomzing fluid is steam
Process according to one of the preceding clains,
characterized in that the liguid fuel and the

atom zing fluid are deliver by means of two coaxia

. bl f 1
GEPETPEATARES the arer Ruld S I e R, g

ube I'ing the aton12|ng h
flfllludd Mebeielslmawémedme@ns PpEcEYS &OEFdind e Sond e

of }ae R ﬁ_\%%e%'ﬂé%lﬁln@ e 1%%{3.%59@@12&% ive tdettitdreed and
stream of atom zing-fluid ha aflowrate 1%{}%2& to be

wehght on@Er |, tppef e?%ﬂ’]ylrﬂ)%tlkkﬁ/\ela OMi& 1A flow

r a8 s 9k e stream of fuel. 7. Process according to

one of the preceding clainms, characterized in that

the quantity of oxygen. |njected into the conbustion
z@ne byoddes peicraryiiox dizi ogej atf 15he epresestisidatclaims,

21 30 r?Lr efengblon 8t iRStacdhRdh oOfaddifl zix@ﬁ afluid has
qIraRtity 6

oxygen I njected |nto t he combust.i
8a Mlovesstaechb? i by Weiohe SPvEMe @%éﬁ“&%ﬂa‘? sLoier,

2Qghanact eniged e Urainkheresyaendt €degas has an
oxygen concentration of at |east 80% by vol une. 9.
Process according to one of the preceding clains,

.Chﬂfa@f@éégﬁdab&o&HAhglnthOnﬁpkﬁhenhatmmeq@dumﬁt@hﬁimsr

Zihg%alcterlzed in that the quantity of oxygen injected

into the combustion zone by the primary oxidizing jet
represents at most 30%, preferably at most 15% of the

total quantity of oxygen injected into the combustion

zone.,

8. Process accordlng to one of the precedlng claims,
characterized in that the oxygenated gas has an oxygen

.concentration of ‘at least 80% by volume.

9. process according to one of the preceding claims,

characterized in that it is implementation in a- steam

" boiler.




