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SYSTEM AND METHOD FOR THE TREATMENT OF DI ESEL EXHAUST
PARTI CULATE MATTER CROSS REFERENCE TO RELATED
WORBBNEATI ONS [ 0001] This application clains tPEr/US2008/006659
benefit of U S. Provisional Application Nos.
60/ 940, 123, filed on May 25, 2007 and 61/015,875 filed
on Decenber 2 1, 2007 and 61/015, 883 fil ed on Decenber
21, 200 ons
ar . oo E s CooE) The
present disclosure enerall rel
af ter-treat nent deV| ces for d| esel and natural -gas
engi nes. CHOSSREFERENCEYTORELATEECAPPLICATIONS:
relates to the aggloneration, retention and
incineration of particulate matter in a conposite wire

oo ofgfit! eTniCaBuEafEh, WBROSHE BEABHTORP, Y., Provisiona

rly re i ner et ation roug

ApplidatiomtNed.| B(OVQKOO%Sfﬂéd drM\HﬁDLZGT | 2007 %@BB1/015 875 filed on
Particul ate traps fro exhaust of _di esel en i nes

Dacambgre &di vé@0 1 ard a@&/@dﬁzﬁﬁ% fled aneDesembesr 21, 2007. The
I
RIS R 0203 pOPISATHE SRRty BT oy refgronce
appl ication. The retrofittiFIBLDX di esel engines with
o dnBbef ;Fw%a%ﬁ%%qsntah%%a#ﬁ?égE'ﬁé&daa;ypael@r”%ﬂﬁéfe Sr-treatment
def Ckoragicdl | a grﬂf rdtfifal Rkt bﬁgln%ts? bt dspfgﬁ?ffzc‘égﬂ Yhe present

er USEPA re ations “such as PM 10 an
disxﬂemdarréiate@atotthe Lﬂ@l@neraim cratenaiohiambinﬂirgeration of particulate
rticul ate reduction that ch 90% t0 95%/1?
v e BATPOSYE (Wike RN ¢ Pragent disclasyre also more

patrrésmé n%‘ﬂﬂat@srt@ |ﬁ@iﬁerélﬁfnt theotgh ?éliab?é’éhd entrohed bf&ﬁs@és
to co ust the accunul at ed partl culate matter and

bring the device back to the original conditions.
Regeneration is the pr sting the

accunul ated soot and b?ﬁﬁgimﬁpﬁ?m ceram c or

W r §0008), Partidigater Itwp’$a|fromntﬂ1et iexhaust sfadiesahadrigines have

soot | gadi ng cle, and so on. [0004] Conmonl
regaived ydde @cgepéacgrﬁnq\gre qsq@éorgzghgglg{q pmégs%rﬁ compliance with

various governmental regulations for on-road diesel engine application. The
retrofitting of diesel engines with particulate traps is also recognized for
improvement of ambient air quality with regard to particulate matter as well as
fine particulate matter currently under USEPA regulations such as PM 10 and
PM 2.5 standards. Particulate traps can achieve high particulate reduction that
can reach 90% to 95%. Conventional particulate traps (e.g., wall-through traps
and wire-mesh particulate traps) must be treated to combust the accumulated
particulate matter and bring the device back to the original conditions.
Regeneration is the process of combusting the accumulated soot and brings the
filter, ceramic or wire-mesh, to the original condition to start another soot loading
cycle, and so on.

[0004] Commonly assigned U.S. Patent No. 7,266,943 describes an
alternative to the regeneration process referred to as an incineration process.

U.S. Patent No. 7,266,943 is incorporated by reference as if fully set forth herein.
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alternative to the regeneration process referred to as
an incineration process. U S Patent No. 7,266,943 is
w0 pwengorat ed by reference as if fully set forediI/Uus2008/006659
herei n. Whil e the teachings of U S. Patent No.
7,266, 943 have proven to be successful for the
i ncineration of particulate matter, a need for
WERSIANGTAPEPUESTPAIGT NG 266 TS proVdHSRe successiul
foratigl mciexatien ofparticylates matlesr gdesidzor apgitiorepatimprovement in
th$art|culates that are filtered on a retaining screen
HEMANS soot cake. The retaining screen is connected
to a pul sed DC power supply, and the power supply is
engaged when certain soot cake density (build-up) is
reached as manifested by SUMMABYt rical resistance

bet he Ar e

Cor S880SL)° A S, 74 o] B RRIEERD, fguRtstes, anc
rele¥sest Iaﬁgé g&babggbnaé@aéb Partihidatesniiegi ae fvlteedmsnha retaining

nmedi a, i nt e%(r ating catal yzed screens ahe

SCIaRN &Q)f@iﬁélat@%q eredhe ISRHRINGRA PR '%Pome?@ to’ pulsed DC
\,
oo AT AL ey bUPRICE Y PReBFRER ol Bobt cdklcnsity

(build-gpPrie teach8A64s Imamlfm«ad i mn thaelestddaheesistance sbetween the
defined as a sl ow process for the oxidatio

retaiNingc FEEPb ANhrAhsURRIRAND BENINIedsSfee): eni¥% Jpgorporating a
co?ﬁk}@H i d%i l%)@ﬂé‘t‘?&n e]ﬁtélyt‘!ﬁ HYEROSH the dﬁrﬁﬁoﬁﬁshnr@&ﬂb@h media,

to ensure high particulat’e reduction efficiency
orrWMtbgrajlr@(cdmlymd Bemenissaligad o dhei aampagiteuytire mesh, some

PG ﬁrSquaﬁl dég ?Q?E‘lﬁj’é gao mem bllﬁmﬁﬁreaqgﬁﬁﬁtc&desgagelsnlhated and
BI%%H@H%Hé’rﬂth@ﬁeé@ﬁ)r%&ﬂbré’@?ﬂs tliggéreldr ocess where

accunul ated soot on a filtration media is burned
and [0906$ua|ln9mawm @sedsod th@fﬁln&'@ﬁeﬁﬂégrﬁs a S|0W process for

a?ﬁéfir?s %C} %@ 54;3%98{ ?’&Cg %eet%%g%géelfp'géﬁﬁélem[ 986 khould be

m@frftalﬁbﬁnbnam?b redrhpbsite nwird1omheshr mduia i tociemsuee i igh oparticulate
aggl oner ated particul ate Q%%Ae,rs fromd|

haust .

oA Clion Fdiane. TR rasiag adaion e Wagy ML ERDaYSt gases.
arﬁg%h%ﬁgﬁg%??ﬁgéﬁb% éﬁ&é‘ég&éﬁaﬁﬁg@?&?gﬁrf’eﬁ? was found in the
exHeist egases. daegﬁhermnheecﬂmemtmer atanak hisd at precess where all

acpclﬂrﬁglgted sgot on a filtration media is burned and is usually associated with a
significant temperature rise that reaches 700°C or higher.

[0007] The present disclosure relates to an effective, efficient and
reliable method for the incineration of agglomerated particulate matters from
diesel exhaust. An incinerator design relies on trapping agglomerated soot
substances on a retaining screen such as Dutch-weave screen, thus forming a
cake on the upstream side. The Dutch-screen is attached to a pulsed DC power
supply while the mating screen is grounded. The gap between the two screens is
maintained constant by inserting ceramic-base separator in the form of a thread
or a net. The space in the gap is maintained at the lowest practical size. Gap

spacing in the order of approximately 0.010 to approximately 0.025 inches (0.25
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supply while the mating screen is grounded. The gap
bet ween the two screens i s naintai ned constant by

WO p®ensi7myy cer am c- base separator in the formPET/EHS2008/006659
thread or a net. The space in the gap is naintained at
the | owest practical size. Gap spacing in the order of
approximately 0.010 to approximately 0.025 inches

to @S@fﬁﬁrﬂé_@s é@si’rﬂgle! witdegapai the ¥l rﬂng?é bethd preféffadIsince the

_range being p erred Since the size parti cul ates )
sizepobpartictiates 40dxe incinerdtaskis. redusedbAneembinasipnmfiprdsed direct

diregt current fr a 12v: 48v 0 ' r
ol ot SR80 B B R LB Pl P 2R 15,2 mocerate
arBSAUST NDS MRAH axmaest tmperaleeGbae 2801C,ass well as base-metal
base-nmetal catal yst enbedded in the incinerator ga

cajalyst fasopedded bia dhe etcinasatas gaR Mt foNS dét .beAgeffective in

bR Eh 5 TR ST Gah e 0% R0 70 ange, e

intingfdhalpeScars Gk ccatiorstadr and nsooteiratineratess qlédkipedHowever,

_herein, is still a nmuch sl ower process than .

ingiggeationaas gRtinad hereids i sl _ﬁomaﬁb;Si%W%'bP@qeéﬁﬁla?atfeg%”efat'on-

A Bl RBSaep[p‘fSQilab[b {é?ﬁ;r)ér%%ﬂéeﬁéé 'ifBbQéﬁ%@ldiHctrh%’ indfifération by-
e maxi num'tocal” tenperature at the I ncinerator

preduesn ahBuhehmexiesurh losabienyrera@0eGt thkiiscinerator saraeny (Dutch-
ue to | ow soot |

e A e TS NEPhSIREH0 5 oSt 3] e o
a f i 89p&de H‘@ah@éﬁa&%ﬁ,ﬂﬂ@t&@détf&ﬂﬁdﬁé 884 %Ex'hallst &8 eooling of

e cake size is re ed as a result of soo
thexietr tgemeratelefreineiotinecation. €3nee e cake sizssist iggluced as a result

i nciperatQr increases.pronpti,n h I [ .
of Gl \PrdAtiroptan elac or Fevs@fise relbes (s rydRgfelor increases
prdffitig’ Ble BlEeNE Poet. sUsPad Aeptian drraner eoof ldyee builds up
present disclosure is the Integration of oxidation

again &0anew eyeléhe particul ate converter. This is

achi by A ' reci - t.ed ,

ST ARGBE AN LR BN EEIRL 98168 miogration of
oXigglion Satdlystcrwigh tont partculate veapererouldist He cwmhieved by
~of the device to allow for high inpin%e nt aqd ,
inCRtRaraing oh RecisimeRl eaigds BCiele Mol (ypstream side of the

c%@ééi‘t’é@ﬁr@%%h $hé&ia: SIBR sBrder 85%aIrR fehHfraSEaRRIM the core of

ver, can produce certaln sparks or hot spots under
theedévite teraiove fophight impingendint iames inteiactioo dugtweegninecexhaust

o SR et Bl TR e b e, noyever, can
pioRilicBEcalRih 'dpfdrky Brirbtt 5ot drRidfegetain engine operating conditions
which could ignite the soot nested inside the composite wire mesh. Although
such an event is a low-probability event, it can be destructive to the wire mesh
media. Therefore, a Dutch stainless-steel screen, employed as a spark-arrestor,
is wrapped around the precious metal screen to prevent the possibility of igniting
soot.

[0009] Due to employment of precious-metal catalysts, some SO is
converted to sulfate (particulate), and portion of nitrogen monoxide (NO) are
converted to nitrogen dioxides (NO,). Sulfate and NO. are not desirable

pollutants. However, due to system arrangement, low exhaust velocity coupled
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medi a. Therefore, a Dutch stainl ess-steel screen,

enpl oyed as a spark-arrestor, is wapped around the
W@e@siisarss netal screen to prevent the possi bi | PEHUSF008/006659

igniting soot. [0009] Due to enpl oynent of

preci ous-netal catalysts, some SO2 is converted to

sul fate (particulate), and portion of nitrogen

wﬁﬁjggﬁg gcfeéj( g%c% aﬂ8ﬂlvi%rrtrﬁgh trQsﬂ Eé’q %Pﬁiedéﬁh&mzéases to

are not desi ra utan S.
inteloaetweith nested soey(aesiimaiedanmgavmage 1Qﬁ\mmdrsatrsen from a ceramic

walElT s oAt st aPhe B8 HiRlseeesvtgal rediction af sfates to
suﬁ@?ﬁ%%&é’?&":.o%)le%élﬂéﬁaﬁi%nt@f SRe agRt 1P thd bHﬁ_ﬁr>dshétW|fré Phésh, and

a ceramc wa hrough particul ate trap) he net
virtddlengplétiony of N4 ta N@Jcandomtr@gesuﬂ'hatMthlota:ad:tiQn between NO;

aril S3 4R thS e sty S b, e SBE B Phtalieiee0s gut of NO:
rediAgdn VNDB(O&Qﬁ‘JctnEﬁ G\Nﬁ‘ibﬁ hisi gdtRigeti eNrddshveem 990 ddpsbndent on

soot in the wire nesh can also result in the total
tempieeatare. o hefned edigct isf amappravsd Q‘mﬁi@quh'eN@k of vadesiraife sulfate

ar}\gjh_ﬁ&pigfﬁu&g)&id%ﬁégﬂé[o% r?@cc{?dtjng (oh %rgrfég’ggggptasggct the present

tehéhviRgs Qroviakesi spdtem Jot fiaé &:(ﬂl@dtl@thtamw&nmdemﬂo@he of particulate
pol lution. According to one particular aspect, the

m@m@smcle@amh«wt o9i diesal epginem fbhe ystarp| ingludesna diesel

oEHEIUTEC) RPNy BT 8 oaes

thdll’twelngoaAhl exXhaaise patimegtenels f(dREhe hjwsei ger@lrhmmrbngh the DPC.

and at ast one can ocated i n 0
A s ridainn Sarbma oG ASRSadcBeInecR ?uq@ttﬁ?tsugﬁt least one

)Jh%e exﬁ fﬁ%%e%% Ié’?hﬂﬁaé@%ﬁﬂﬁéﬂc}ﬁho( BPexhausPesffetdiure. A

st one exhaust cooling device
feedbaclocodtd! fspstenhe:ootmtsr ekh@mstegammempeeatpee%mﬁed go factors

f eedback contr system I exha
inglBARGT Brensuee slion AShET MBS 0C: Temharall s Hiladt of e PPC and
erdfin@sPmhe DPC, tenperature ahead of the DPC and

engi ne RPM [0010] According to another particul ar

aspd6010] he Ancosding toeanainegPastienlnti@saerkthsdrissenteachings

prgogi n§ g?ét!gﬁg (ﬁfNBaFﬁdlr?éﬂJtaﬁbﬁ d'fﬁﬁrﬁé.néfé (R ts)g@é’r?%xﬂéust of a

es providi
digs&isehgipar t ¢l aiethc@riveludes ﬁr@ﬁ@m@ea/ldh@sel ;bmtnsulage converter

(DPnCd) hawlns6}':18E1oSgl(ra\gCa‘rjlnnddla%3 Iela%(t:%tngdcalmr(]jlé I?gcatgg in tﬁe housmg Diesel
engine exhaust is routed along an exhaust path extending from the diesel engine
through the DPC and treated with a diesel oxidation catalyst (DOC) disposed in
the exhaust path. Exhaust gas temperatures are controlled with a feedback
control system through selective control of an exhaust cooling device as a
function of pressure drop across the DPC, temperature ahead of the DPC and
engine RPM. According to another particular aspect, the present teachings
provide a diesel particulate converter for the incineration of particulate matters
from diesel engine exhaust, the diesel particulate converter defines an exhaust
path extending from the diesel engine through the DPC and includes a housing,

at least one candle located in the housing, and an electrical incineration system
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engi ne exhaust is routed al ong an exhaust path
extending fromthe diesel engine through the DPC and

wWQ e@atsxd7mi th a di esel oxidation catal yst (DOQCT/US2008/006659
di sposed in the exhaust path. Exhaust gas tenperatures
are controlled with a feedback control system through
sel ective control of an exhaust cooling device as a

' 0 r r ;
o540 SRR o953 pulghd b SEEBG B fineraing
sopatblientédwitip et candie. present teachi ngs provide a

di esel particul ate converber for the inci ng{}éat' n

\ ! f .
par tIPEUT bt e AREPEING 1PrIRIAPE SANIGHR ABPRG tFlf"g?ﬁ'gt teachings
prdlifee rr‘@ﬁ%di %‘Fleﬁcgri%@%@il'hb%ti&%f Pﬁﬁicﬁl&t@mtopéﬁgn exhaust

extending from esel engine rough the DPC a
ofiandiesdesnginbo Uhenmetiad irchisdeopeovidingdlaediesebpadiculate igenverter

sjing, and an.electrigcal incineratjon syste ed.
O iohAghac ity 36 abasi o Saptles e 3fd T BaDFGsing and
roﬁﬁ’rﬁoglid%év%fr@d@@xﬁaeét él@h?e&i esthabéthpaht Bgepaing Fom the diesel
[O 1] According to another particul ar aspect, the
er}gimmmugbébaim@g- p%gglod@ratae@@Mds epliestedtwithig|the at least one
i nci negation,of £ ate. . n t. ;
ool cobRe i RooRRl' SRRl o el Yy 37 oREVLA inBineration
sydieah dllediacliycedrfeRte® Ry aputsed PR b@;y;blﬂg a housi ng

and at | east one candle located in the housing and
routi ng di esel engi ne exhaust al ong an exhaust path

ext endi ng 1! BRIEPDASEHPTION OF THE BRAWRGSTC

Aggl oner at ed SO0 edwthint east one
candioed2fhe Tagod@nengs ddssritsdd herdimaire éoreitlestratiarhpamposes only
el ectrical incineration system ?I ectrically. connect.ed

and age mot Jeigngsreto Kmiping. Sepiee ﬁﬂ%@éﬁﬁﬁ*ﬂb&s St In any way.
DRAW NGS [ 0012] The draw ngs described herein are for
illustration purposes only and are not intended to
| i mipootB sdogel dé at loagjudinahsediandl osaw ef ianparticul@lg.converter

fohaile, dapAEEas YT PERCERE, HBaerS: e fissobrendhe dexhaust in
aRrbAndd Wit IR ppéSeritr RACHIrRBE the Nstirteulatd@vatedter illustrated to

accordance with the present teachings, the particulate
inclodleex siegle candler ated to i nclude a single candle.

E ﬂg]]ﬂoagﬁ g'_ ﬁg}ﬁﬁ? &?Er%%gisse%‘fiawgpéilewv{a?(\é{nté%ﬁa AL QRS 2-2 of Fig.

1.

[0015] Fig. 3 is a detailed cross-sectional viéw of a portion of an
incinerator, of the particulate converter of the present teachings.

[0016] Fig. 4 is a schematic illustration of a control arrangement for a
DC power supply system of the particulate converter of the present teachings.

[0017] Fig. 5 is a schematic illustration of the pulsed DC power supply
operating cycle for a particulate converter of the present teachings including a
plurality of candles.

[0018] Fig. 6 is a longitudinal sectional view similar to Fig. 1 illustrating
a particulate converter in accordance with the present teachings, including a

plurality of candles.
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[0015] Fig. 3 is a detailed cross-sectional view of a
portion of an incinerator, of the particulate

w@owsaesy’es of the present teachings. [0016] FiRBCT/US1088/606659
schematic illustration of a control arrangenent for a
DC power supply systemof the particulate converter of
the present teachings. [0017] Fig. 5 is a schematic

il i og; of Y I hd - -
201 PR 8 RS NL PR o R RIUAOT-7 o Fig
6.teachings including a plurality of candles. [0018]

poacm.n o 3 ; )
Fi 0108207 ECaB /iy schmate. vanEo HEBaURo; fe *Brobabity o

en%l‘égflgaﬁ ﬁ‘{@ﬁ%’&tﬁlgag ggﬁt%gﬁd&%rlﬁl:cf%m?m Afesel BAGME dlkbrating cycle.
cro808tLti bigl OSvisew tsahemadibo%gstra@om ishowing bpigal gresults of

. 6 . 10020 ' of t [ [ [
e dPBoab D oBrC SRS AT PR b 1 i over
tinqiéj_ri ng _typi cal diesel engine operating cycle. [0021]
Fig. 9 is a schematic illustration show ng typical
resP022bf Figi Heiwaiwhematzobusisgiion pl aprrxhaust after treatment

/B4 SR80 S5, e BTGB! STOMER 810En L clRR Sporarvel
assbtRited WRtAtdTBSE| sigte@m for a di esel engine, the system

showi ng a diesel particulate operatively associated
wi th di esel engine. DESCRI PTI ON OF VARI QUS FEATURES

[0023] The fo ' iU il r |

in nature andb%@)@,ﬂmg edhﬂgoH%mFtEp?}h%REfsgggn?ry

dl-zc[DOSB] g, Tﬁmpfdllﬁaﬂirhgmlesonpbim'es merelyhexardplagy in nature and is

under st ood t hat t h he d i '
a0 ! bRASRE e 0 SR 3f " B be
urRfrs oA thd ﬁrgﬁ@?]odtlxtTﬂ% RERIHJR | UhrepbrRiing SBRGEALS numerals

te
. e?<anpl es, wh ] cating enbodi ments of the present
indicatd diker er coreesponeliniedrtsy andr fratuesef The| desgriptiopnand any

sl RSPl S MRBA G, b bbot 1 A6 PPestn Hiftosure, are
infIFRRY R Huipbsed Beilitkaheon IopR} HheRrk hdldhtendeerntddimit the scope

excl ude ot her enbodi nents having additional , .
of the present disclosure. Moreover, recitation of multiple embodiments having
stated features is not intended to exclude other embodiments having additional
features, or other embodiments incorporating different combinations of the stated
features.

[0024] With general reference to the drawings wherein reference
numerals designate identical or corresponding parts throughout several views,
diesel particulate converter (DPC) of the system and constructed in accordance
with the present teachings is illustrated and generally identified at reference
character 10. The particulate converter 10 of the present teachings may be
utilized for internal combustion engines having appreciable amount of submicron
or nano-size particles such as diesel engines, compressed or liquid natural gas
engines. The particulate converter 10 may include at least one candle 12. Fig.
1, for example, illustrates a particulate converter 10 having a single candle 12.

Fig. 6 illustrates a particulate converter 10 with a plurality of candles 12.
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features, or other enbodi ments incorporating different

conbi nations of the stated features. [0024] Wth
w@ewensd77s ef erence to the draw ngs wherei n ref BECEOSM08/006659

nuneral s designate identical or corresponding parts

t hroughout several views, diesel particulate converter

(DPC) of the system and constructed in accordance with

t he ppr b teachings is illustrated and generally

identified at reference character 10. The particul ate

con\[6625:} 1Witﬁ pahEuareséerencedohtiggd and Fige 2itthei cantlle 12 of

.nt e co i.on engines aV| ng reci
the B SafRoN0dF SHENE: Srouripdip 2 TRLSE AA8nd generally
m&Y ﬁﬁ%rnﬁlﬂ?%%@éte mbéﬁﬁﬁé’ thabétQB' iflsidatddralof @96 candle defined
engi nes. "The particul ate converter 10 may include at

byl teagtarcmmbanase Ingofariag.the presentdeaeings are icoscewess it will be

un%egs%éb Ifi'%ltﬂ\b? ed:atl zg m%owgﬂx 8?@%?%&9 Clgr\mtﬁtﬂjtﬁe housing

14péﬂercair1vteym@ﬁapt@rtﬁbees<téra ot dlasiise pesaiedherein.

particular reference to Fig. 1 and Fig. 2, the candle
12 dPORGE pAig.i tthafetéat@énth@r candleg! 2 Opsralivelympsosipted with a

pO%&oéwﬁ;&gexhause s?gfé?ﬁ 4y il a @}515'1 i Ixi %+<9r?§5fa %ﬁgDOC) in

I ’ncom 0 I nside core of e can
theyexhdust apatienbeAs 26howns dhar caredle he2 pmage iricorparaite nipge DOC.

are concerned, it will be understood that the h
Addilonalimdin cegio 4 mavcanare Gy SR B SRk aset oTden 20, a

oﬁﬁe[?%I nh%ogﬁ%m gglol | ia?dﬁi Qﬁtaﬁ@tanoblé%'h’f&aﬁnéi%%?étbp%dl The

['ustrates the candl e
DOfelisatcoageraties omitlat enginet exhapstwiempargiuse ]FB’QfIIEISe to generate

N Bt O AP 8 A S 8 bortr 22
théﬂﬁ@ih@r’étéF %abh@S e trAddbbi eard lon, thichg@pstadiihhSidbZofe retaining

general Iy i"'ncl ude a spark-arrest screen 20, a
sareem42t e wire nesh aggl onerator 22 and an el ectri cal

I NCi or .24. Th I.S..C t'v i

B8] 1 18 DT [l SR W, FAGUEE member 26
dd¥dind anh iaeke p.xm ipBedmd mArowiettdte Rampeshdustiiom ardisel engine,

aggl oner at or the incinerator g?]p 45 and 't

h
foe gkamme ¢ hselnj@giqceam e sandige 12 a@uﬂmmew@gﬁqu@ 28 in the
di ne% nléé]rof%‘?ov(? A dandiBY 2 Rl USIE a8s SGARMANIY at M ctributor 32.

The flow distributor 32 may be mounted within member 26 and operate to
radially direct the flow of raw exhaust uniformly. The flow distributor 32 may
have a generally conical or cylindrical shape.

[0028] Tubular member 26 may be perforated along a substantial
portion of its length to facilitate exhaust to flow in the radial direction. This
arrangement allows for the reduction of exhaust flow velocity which can be
adjusted through proper selection of the effective perforated candle length.

[0029] As perhaps most particularly shown in the sectional view of Fig.
2 of a candle 12, the diesel oxidation catalyst may be an integral component of
the candle 12 and may be constructed of one or more layers of filtration screen
18. One suitable filtration screen 18 is well known in the art as a Dutch-screen.
Other screens may be used, however. Throughout the remainder of this
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defining an intake port 28 and an outlet 30. Raw
exhaust froma diesel engine, for exanple, is

WO paosashI¢ed to the candl e 12 t hrough the i nt akBCPpUR1002@6659
in the direction of arrow A. The candle 12 may be
associated with a flow distributor 32. The flow
di stributor 32 may be nounted w thin nenber 26 and

de%EﬁPor 1 ftQNu[lhe ﬂﬂdérgﬂobﬁcf%att My |ré’ﬂé’réﬁce" Y utBAEreen may be

uni ow di stributor 32 may have a
subpstiterted Mytmohmlec abrennmglnnat&nabbnhowha;ibe qroweitBin thebseepe of the

y be perforated along a substanti al
prﬁ?ﬁnqe%ﬂc%'f‘g?t s length to facilitate exhaust to flow in

t he (oadop! ¢héeﬁédlﬁlnlayﬂ?s sofaDucroesmieh aBl may frivludér@penings
reduct| on of exhaust flow velocity which can be

sizat] tetistit shpbbyild propea sHniEmMoandicreale aftpabrquseflow path to

a5 S B O e BB R T the g 12
Wﬁul@aadyen&ambetrhef dighislly atispledadnagatsalmay t.'fay ubedanm certain
i ntegral conponent of the candle 12 and may

engedimaris dedayeriseofdruiebrecreay anay ticlude 2 wrag%:r&ﬁ screen
181%?}% ar étbabl@@f ! étfrﬂ}rh OR) el‘?mgﬁ ‘é"?ﬁéntkgﬂﬁm exchange

-'SCT een. er scr
betwedn thewzses. anfhcamghlctmte!srm ltm‘rat:ne@ar chrb screen may also have

W%ﬁ?f éggﬁsw’iclgﬂp%é B 'ﬁta§g,3|élgﬂ ﬁﬁ%ﬂg gg éyﬁo; eqjganyf‘ﬁematively, the

pr@&'&%‘s ﬁfétﬁﬁ'?:‘a‘i‘éigﬂatc%h' Po e E dndﬁ@&aﬁ‘rtb M rPh@teﬂlft,e screen by

scope O e present teachi The radi al
electyaplating. [Dhecbat:abﬂedn DL&chrayreent:I18d§1&Ipbvi|fnlggtl@n&eiﬁ a diesel

o>gggqt{clmm6%t§ )ﬁ? oldpwgyﬂr ﬁlsdp;e@gg%%@‘fﬁﬁ%% sczalrrﬁ(‘:il c%n%le construction.

FlHrE): i@@@i‘éﬁrﬂfrﬁy%é‘%ﬁwtéﬁédortﬁéiﬁéﬂ of @hAnifasture@nin istichhe way so
candi e 12. \Wil e’ any nunber of radially di sposed

ag m/@efmmayngbkwugdnesh mateixt ai n enbodi ments, the |ayers

o 1~ TRl 1, ot PSSR Ao wirs
oraﬁﬁaﬁ‘é@ hﬁ\fw RIVIRS a‘d@i@dgéﬁﬁan@mﬁlenm(ﬂlmm catalyﬁlesre:m:tion and

t he screen. e screen nmay_al so have wash ?t su as
e'ﬁl@ﬂﬁ&ﬁ’apeféowqeﬁy GlResieal RGOS e ansiciads af meta 8 S°ceramic

st%éﬁt{ Qg&d(\fﬁé qlé *iﬁ E:ﬁﬁ'r%‘éﬁh @'ch‘éﬁh@s@%r &80aR€ inch or more.

|rec metalT1c screen
Settecnalpsiati figy cﬂmnedﬁ @oyzed éxharist Sovedrom dutthderbio laminar
functions as adflesel oxi dati on wever

cordiensgranbandan ceneiorsane aehaEoLindet deari between the

exhaust and catalyst sites. On the other hand, the rigid wire mesh matrix
increases turbulences and add localized turbulences. This may increase catalytic
activities, reduce amount of precious metal loading and improve catalytic
performance.

[0032] The catalyzed screen 18 may advantageously provide cost
reduction through the elimination of hardware and the resolution of space
constraints on some applications. The screen 18 further provides HC and CO
reductions, as well as moderate conversion of NO to NO,, dependent on exhaust
temperature. Most undesirable impact of integrating the screen relates to the

lowering of exhaust temperatures to guard against spontaneous ignition of soot
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Further, the screen may be sintered, brazed or
manuf actured in such a way so as to define a rigid
wWowee/15853h matri x. [ 0031] Construction of DOC PEDES2008/006659
rigid wire mesh matrix (knitted wires or shaved wires)
provi des added enhancenent to the catalytic reaction
and enhanced perfornmances. C assical DOC are
in Clﬁeséér‘rm&‘e\ﬁh% [Biets! %ffsEﬁL s% 8 catdiMc fa'cﬂ\//‘{tles However,
annel s that can reac annel s per square I nch
reducingpeakSeoipesatirés siaeexteod tod alumﬂlbtymf nhe catadydiaust

fl bul | d
1 oWobBA ¢ Hhcatithe 12, may raRliEy gheRBE a pfPLFagiataver in
thé '“F@rnﬁ%hﬁH%te@H@d?aié acysdn 20! The l@férmwl&b@re@ﬁlﬁﬁ’ay b@ﬁhserted

wre mesh matri x i ncreases turbul ences and
aflemctﬁia Padch-seingneri8eto fonCoN@g Anspadksarresios! grhecspark arrest

o e AR Bl A AT 29 7 screen 20

méapbel é’élé@ie@lctbet%\/elﬁnd@}éf)éﬁmg@tt@gﬂmlmize SessbulRI-geind torturous
reducti on throu the elimnation of hardware and the

flqweﬁatmmroﬂneopuw@eofcw@ltr}gapﬁt@yohog shetsagpneraled diggn catalytic

cree f r
oo FE8 fiaL bLERARAIRAEE i S CRAEHEESN S o oot
betWeeNhaéSpre‘cﬁm‘semtaw screl¥hs18 ik the abhmcsutpawtreahesh or wire-
integrating the screen relates to the '

\er. f N
me&fh agglorm%r@&érr%% Upsybstanigdly dedues e pg%%ﬁrlé/ﬂ%osfgot self-ignition.
The ?ght;:%%n@fwﬁé’ 6&n I dl‘éaé‘éilrﬁa)mbﬁé‘/v'tﬁ rkJdfrestor 20. In this

I'Veness o cata ytic act ties vvever
regarycthegcaretd 12eimphrdeisua dsirdagdiak {ayed inHbe Farmbofi theywire-mesh
of the caésl ysts. [0033] The candle 12 may
QHRMEr¥RAPFY i ncl ude a second radial layer in the form

°f 0384 e ARl 8LRJRCHOCMagLaddiiBnaM} GhcTBEE 24 reGh@estreen 36
may be inhserted after the tch-screen 18 to function

radially pgsiticnest ogtsider themﬁegpaslk needia 2. sIh@eQiOQOd Fajeaie22 may

ol rB5E SRR s thlindle! RSE Wby Wikl oo nfliPcomprise a

plmﬁumaﬁn@@ﬂtw@wpbd arBupgdhé ebhipozite vﬁuke}mmt ﬂzf dJnet demultiple
pur pose of cooling off any hot spots generated fro

wiagsaaie: accapiakle dhe. saraen fagnayt dlovs paslemeiaded paricles to pass
f
B Syl 4154198 oy MIARCNSiNES Pecol appea n e

inGinevatoerdsh aggl onerator 22, to substanti aI l'y reduce

the &%Sé%i]bl I'II'rEey ge]:ndsig Ot1 2S%£y dd&lonally include a ceramic-based
separator 40 followed by a Dutch-screen 42. The incinerator 24 may be defined
by the ground screen 36, the separator 40 and the Dutch-screen 42. A base-
metal catalyst 44 may be embedded also inside the incinerator 24. The function
of the ceramic separator 40 is to provide electrical isolation between the
outermost Dutch-screen 42 and the ground screen 40 through the establishment
of a fixed gap 45. The ceramic separator 40 may be employed in the form of a
ceramic thread or ceramic net, and should provide a wide opening area to allow

for the build-up of a soot-cake in the incinerator gap 45. The incinerator gap 45

'may be defined as the radial distance between screen 36 and screen 42.
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The conposite wire nmesh nedia 22 may follow the
spark-arrestor 20. In this regard, the candle 12

WO pBasEI3s a third radial |layer in the form of BEEUS2008/006659
wi re-nmesh aggl onerator 22. [0034] The candle 12 nay
additionally include a ground screen 36 radially
positioned outside the wire nesh nedia 22. The ground

SCfEGGS@]z MYedgbbnss g n‘%%lr QBeﬁH‘a J6e é@éct@&a!@b% a$ gmall as

ground screen 36 may co se ap aln 0x40 nesh
possibipdd thisoegdrd, the sorgllest sizevib dleutueelsby aranufaiuting dimensional

oBeER Pl EGuR: BeR ST RBOHE sRE oRGHE H TRt Gab Yk may
DB P 01 OB (PSSR AEICOTORToe! depRooad b uees
shfauﬁ tlgraiﬁalbe\gel pﬁcmaméaat%@gatﬁiafam@ actpaved. 0W¥“19 an increased
02 sig8: a8l P tgiatRG S arB.r e TR ATSkTEpel §p2 inches

(0 Bt} be IdAYeE MaS e abcdiRable ihastnebpblicatiorsy st 44 may

be enbedded al so i nside the inci nerator 24. The

f und®0P3Al of ThﬁeDté@haﬁ'ﬁfeeﬁéﬁ?aWcﬁe selected ¢p B%@ls(ﬂ'éa” openings.
I
Inghfsckégcr Eethég QB§ %Eﬁ%nﬁsggg&ﬁél O§§ hrrmcroﬂS cH)enlngs for

effestiad lcapturiny obégglofmefathcg aam@&s dhe foeniagi cab@aAgglomerated
40 may be enlpl oyed in the formof, a ceram

so0k PARIGEHEV0IAAR TearBihe provrsie s Rsiaazanay Maye sizes
upfNdra¥ di ofod Hﬁcr%%?'c?r I%E%é} T%e%@%rg%ab&tidést 88n be captured easily

I NCI ner at or gap I ncl ner ator gap may be
orddifié nexbtrean fede aofi e ddchiscecdret Fmeaaate@t ¢eais Jdempaastrate the

screen . 42.[0036] The size of 4
bulgrug 1Al gSedf 5RKES EREMNIaSVEl %F’rg lﬁnq'k%%g? Slieg build-up is
sgr!s‘?eé TRIJURH loW eRhhdstl §83 hambdiesRNtHeafHcindragbr. On and off-road
I mensional tol erances which could result in electric

ergline ppetating eycles remiltingringeriasisaxhaupt veloggisssambe selected to

0. 01 inch .
ol APBATEARHRETS ARGPAlGE Ty S8 B eRPEn in re
intiReRRB egaqﬁ fthlhlee nedjotifyclotated tigap Maietairipg nat rrtmlmum cake

desirable, size up to _approximately 0.02 | Sh
th(o@ngmlldhen@@@ desifable agitdphalins ap as(\{{};% resu tlng in high soot

R BB, 2 "o oo i Tegacs, the
operfi0088] MAD theagpobrakatoanyindés o dulldsumpiégrogs inatepth until
the soot cake fills the incinerator gap. Although soot deposits are not totally
uniform, soot cake density increases with increase in soot build-up. Once soot
cake touches the ground screen 36, electrical resistance between the two mating
screens is established. Dependent on soot packing density, electrical resistance
is lowered as soot electrical contacts between the two mating screens increases.
For example, a resistance of one or two Ohms is reached on a candle 12
eighteen inches long and three inches incinerator diameter. Further, measured
electrical resistance for the same soot cake was found to decrease substantially
as the exhaust temperature increases, thus increasing electrical current leading

to faster incineration. The wire mesh agglomerator 22, the incinerator gap and
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effective capturing of agglonerated particles and
form ng a cake. Aggl onerated soot particles mgrating

- WO p@Ri153785 conposite wire nmesh nmedia 22 may havRCHUS®88/006659

upwards of 100 microns or larger. These |arge
particles can be captured easily on the upstream side
of the Dutch-screen. Repeated tests denonstrate the

th@%'t% SQ&%@QM ?Wdr&l%cm %fiﬁ\éeg @%éﬁnﬁéd‘ for soot collection

t hi up I's assiste rough |
haevﬂgaaldnnggmldmmtmel es in the incinerator. On and

oxndD8381 o1 B P dEaliibir ¥ s RubSTHolhian gt His o5t cake is
thé SPpHEATGh Of eﬂé@tln@alepawefi 1§ QR lDthfwoédiféénSd?M tHealgPolitl screen
the i nci nerator gap he majority of the tine.

leagingttai siow ot mombuaimaﬂ@stmwekeu@ggdacﬂedt ugingibashiRC and AC

o BB 28 AC M RSRER S e it TRdhiinda sl continuing

thé akgineeatidr yRscéss. bubWdvolagd twal dvend Ntodept Bifgotivd with small
t he soot cake fills the incinerator g{a Al t hough soot

ingiepisder gaps anthtempeeatuiesuAvenPRD°Gobt PUEIREY @oRsiig o have the
Solélgcﬁéé Sf'éf%% ﬁ&ﬁépﬁég&? n' {b\Pa8Y lgt':', lé:ﬁgﬁﬁ??l?;qé%ds&‘??nost mobile

ouc roun screen 3

ap”pﬂieéﬁdmchlbﬁd\/&fthé Hevélopnettiof puisedepawer supply. Higher power
establ i shed. Dependent on soot packing density
sugplicVelags 1 a6repie ALNoUIll vellage 18 SyCess |39 vafts could be

de%%tcﬁfé énB%%SEhtﬂﬁﬁgtﬁw bERiddiGpRET eens i ncreases. For
exanpl e,

a resistance of one or two Chns i s reached on
a cd004e] 12 Figgyhteeand nchélsistratey ammihehrpartlcuuhesconverter 10
i nci.nerator di ane urth su I .ri cal .
ACcREIB8 dcBer iesPRL NG ot o PETRUEQ 70 Tige- 8 and 7 differs
frd?ﬁ%@??@wééﬂgzto@%hﬁéb Bén%;odlﬁ\%n?’bvaHéér beARRY alpiirdlity of candles
| NnCcr eases us increasing electfiical current | eadi'ng
12.0 kiket eafeiancenchatdcters Mave vieen rsen igglanaie a?elﬁh'afzzelements

oB5phnER 1A inetiE. HUCRAEHBEEY BAAGuRHE BEPedér 9 may incuce
thhe/tavdles hendt Wabbée entetdtodd, HEWSLr, Aated greater or lesser number
contributor in assisti ngtal nci neration of the soot cake

oficandirs dgpnay &e vilized withisy iecstoRsoRkbihe gragant teachings.  The

B GE G5 3R L8, ML 0 A0 B BchbPBnes, s
asiﬂléséfgmtors Ulppbyhativds AGdwaarihe applicatidre. nor e

effective in |n|t| ting and continuing the
i ncithFlgctie, PAVBRESYPPNOW vol t age was found to be

ef f qebla§ WidnEPld Figs. 3 and 4, the power supply for the particulate
converter 10 may be a DC power supply 16. The DC power supply 16 may be
12V up to 48V DC power. The DC power supply 16 may be is fed to a chopper
50. The chopper 50 may be a variable frequency and duty cycle chopper 50
having an output that is fed to a high current output 52. The chopper frequency
and duty cycle is tuned to the soot makeup in terms of dry vs. wet soot. The
high current output 52 may be electrically communicated to the incinerator
Dutch-screen 42.
[0042] The particulate converter 10 may additionally include a passive
control system or arrangement 60 for controlling the application of electric power
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i nci nerator gaps and tenperatures over 2000C. A

primary goal is to have the source of electric power
wha®edsom 12V- 48V DC, commonly used on nost noRECT/ES2008/006659

applications. This led to the devel opnent of

pul sed- power supply. Hi gher power supply voltage is

acceptabl e, although voltage in excess of 60 volts

est h; i
forggtb%uﬁ’er%ﬁoﬁ [%%icb\éﬁggrﬁrarg%n%’rﬂl 1?3@6 aﬁecltgtﬁ% t%oenrtrOI logic for

coptingously anendoringr ther eléctacaloresistance abmqsrehrenmcinerator 24,

WhEE e dicindier diavarn iy oibe angiiesq flefic ffut Hcbrporating a

rediSGACBAhahbNErdar B Wodl id B00foHrRs MBS béZengdddtkin series with the
ref erence characters have been used to deno e simlar

inGineratort csrcmttQm@quwalenépaa@wamf@odAsTMmetmasy be powered by

120706 it oS priaY SebShmHisEal Be VP <mgf e berdhyidxiately 0.1
wdtRss Meastireieltf of VsitRfe labro®y the WNdihezesr B4 Neprddemts the

scope of the present teachings. The nunber of candles
incingrater gesigtajiceasHiah iiscinesater Yajtagearrgerefesds| high incinerator

ol t _
BB e P BRI o SERBLA B3 3 rcinertor
24Tdrops @léw dHpastiet@rnaingd4/alué be eptabtished tineghbla, thddigh-current

particul ate converter 10 may be a DC power suppl \/é& ) )

ouipie R mRvde H@ﬁﬁf@d i@ Wgﬁethfz'vclﬂ?rgt@r@\/ 'ﬁésﬁé power is
f

apfid drcPolfFentaon! ARt oREpBl & t0 ARG o ushed to

the:ynﬁmerraltmp%nnﬁﬂeMmgnt@easomLﬁaket Thegtowsr $epply cyales may last

forcy ire SELEGIE e BrARPT, o dhenaReoTh BRGGRUGR gy De small
foMRixafifté, appfoXir@itelgus! Aiihuted! Pt 1 dBRelRfon of the cycle, the
el'ectrically communicated to the incinerator

elanitical- easistence 2f heoirrinaratorpas tis ceasurashagein @ndiovhen it is

N I e

orElugil b6t IBAMEIhERItet R &BFrabsed by Thereagbtinahe electrical resistance
arrangement 16 may include control |ogic for

of é@mqmwamrﬁ%@hpve)ﬂhe\y\rfeﬁeola e | é‘atyprC@é ragigignee is 0.510 1.0
orﬁ}@r ﬁlﬁoﬁ@ﬁ g#c{:ﬁ{rgglr\&ﬁq;alge is M@ﬁ@naé}ﬂ dr{‘ﬁ{éqﬁ{cﬁ{é?étd?%‘ﬁ‘?face area.

_ er el ectric ci i ncor por at’1 ng
Larrgélmeaie"ast haverowr theésHdo \latué@&ndhmenwsbe It should be

note ?hgzﬁotlhcle go%?gél?g |swmtal?ntgpned all the time, only a small depth resulting in
open circuit threshold is incinerated.

[0043] The electric power supply may be upgraded for multiple candles
applications, which is typical for large diesel engines. Fig.5 illustrates the power
cycle for a multiple-candle particulate converter 10 (e.g., as shown in Figs. 6 and
7). The power supply may engage the candles 12 in sequence for a
predetermined time (e.g., 10 minutes), then measure the electrical resistance at
one candle 12 and proceed as to whether a new power cycle wili start or not.

C. Incineration Process and Operation

[0044] The incineration process as defined herein is a slow process in

which soot collected and stored on both the composite wire mesh 22, inside the
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incinerator circuit or equival ent passive nethod. This
circuit may be powered by 12V DC and t he power

W@ wgasqirs on may be very small (e.g., approxi ne€EU§2008/106659
watts). Measurenent of voltage across the incinerator
24 represents the incinerator resistance. Hi gh
i nci nerator voltage represents high incinerator

inéiﬁ@fa‘ibtagﬁﬁ ANEnY 'di?tﬁéeﬁéﬁree\/mesﬂdérdﬁ tﬁé q6tdi mﬁ§|screen 42 may be
resi stance across the incinerator 24 drops below a

omieel@tterInarmlassaaub@tame@stra@mhsﬁ‘&b anded#3! a het ggothermal heat

odfetied: AT OxABY o2t S Bfupd AENEF chfalRBBEes. ofpore are

fo@f eftiraént@thaP BbAMIDTRE %Mhé%ub@eé@ OR MRS iMEideR@ionysioedss. These
to the incinerator 24 incinerating the soot cake. The

elemesis Joaylinclugdel ¢ moderals: exbaust tarepe@teese )t paaeration of

ﬁ@{.@@g@syﬁﬁ @E}r% Oéf%@@i&}n%h @%’s’e@HeX@ c{%glygteinstﬁglihcinerator

g nahdisd)opulekdt DE eylliary tgtaverl efHeg Io©ahbm&t$orstoinme efated four
the incinerator 24 is neasured again and, when it

elg@ienis My esplithute fed skatistiaaliv hlgihefmb"ﬁbs\@ra@yewag efficient
inOR8tifor ?ﬂ?h@%’?léfl andin g?’c%ﬁléTatngtngcléso%?tcﬂésel engines. The net

i NCl nerated as expresse se I n e el ec rical
effexsiist acltievinly ahbalamlenbea/t/enn 2bllabtede ankeindmerated ¢oot. Both

value. A typical resist 0.51t0.1.0 . .
conditRasy Af f eYetave TRt o dan; o aé%%%f)ﬁa\é%tsogﬂn%ﬂeefaﬂon are not

dﬁ@gﬁfnfw beUibYesi @ﬁ‘hat‘—t%%gﬁre%b!hf?éa% Gg%ﬁﬁma@ay@ dntoyed in

d val ues and vice versa. It shoul e noted
varioais syseemedhat:e\mon mqimxdmaﬂ.fa@rdelamentaem iemperaturgsas low as

e T -
toUpsIy° @%nﬁ;ﬂétéﬂHdﬁé?bﬁoﬁ@@b@én@ﬂ@hé@fﬂﬁﬂo@@ﬁ NObiagll the presence

typi cal for large diesel engines. 5 1llustrates
oft basgowaal eatalysts. orVVaemﬁ&hqylséiQfaﬁaragUf?ér apRIigaghe350°C there is

con )
o SRS 955 e PR AL 55 f ol epopver i
a@opiRRaler o nedHis e éffective 10 redueires fuelt Ipenaltyeammw/ levels,
the electrical resistance at one candle 12 an

d
egfimaied le@ 18k an AeMEepBRRICAIPESNANING Teryent grhagst 1 te@‘PefatureS
rqa%gﬂ%é“d gpm%rgmeqq,qlggoerau on [0044] The

eration process as defined herein is a slow
pr oCRgmEIS] N thhﬂugmtne etddtmpeWearsdlppt)omay providse suffieient heat
co osi.te wre nes gethzlncmqirator

%16 HECHsSR e devoPXDRESY PRI SolGeh Approximately

16@‘5C)p‘?ender the incineration very slow and inefficient. Such extensive engine
operating conditions, for example 30 to 50 hours, have low probability of
occurrences. In real life, lack of effective incineration due to extensive low
exhaust temperatures can result in an increase of back-pressure across the
candle. If such conditions are prolonged further, large soot particles on the
incinerator are released automatically through the incinerator Dutch-screen to
the atmosphere relieving some of the excessive back-pressure. Such released
particles are large in size and are outside the definition of PM 10 and PM 2.5, as
such they do not constitute particulate pollution by definition. Further, the

particulate converter will not interfere with engine operation in such low-
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oxi di zed to harm ess substances, mainly CO2 and H20O
The exot hernmal heat generated from oxidation of soot

WO 2008i153172d Wit h the exhaust gases. There are POUDS2008/006659
el ements that contribute to the success of the
i ncineration process. These el enents may include: 1)
noder at e exhaust tenperatures; 2) generation of

ilit& n egpligy e -
S, BoknSuntadle IFIGLEZED 087 cash, DSt anicult

filteation nedia. pover . The conbi nation of the stated four
or oRO0NG] 1 op BRRCHAG 8raliel PRSI, B b strdFosite wire mesn

mEdiEEst aghlellts e RICRRE AR izaqu* BfgHoin cbrapalisem e Wal-through
The net effect is achieving a bal ance between

trapsl | Ebisedendears nbendngaet &fo@xcessive @bn@rmMabnengine operating

B T N p——
perfoatnahBe whes estimp&echivitt scarapid erapysp | Cyregctionsv & nousal back-

systens that do not include all four elenents. At
pregsiier ateiracsonyplishadaonoeoendinaclaasting i isnincsgased|agwk exhaust

te’%@%f%,[”é}o%%h S)PPeL 44l At tenperatures close to

ete 1ncineratton is acconplished through
NC2 [0047] he Itpwitl benaeticed thas ¢hereleztric powky sbasumbion in the form
exhaust_ t enper at urrfs .;1 ls_roach 350 Cthere is no need
[

of fRiiseY i n L eralviivalyi nhedlgSods aRdr st presgace of O and
N@E"‘ﬁrrg‘?‘,&%@q e iﬁcFHéIrS I pathani® effidiét. I Howb{ECt &igBtric heat
uci ng fue t I I t

t
ifre penalty to low | evels, estimted a
logses¥may dmmermpphtaradi tweuglavi ngxhaesgiudiow evotingt effect and 2)

t enper at .eadi 50C at th ter. inlet. ,
g 08] She duge e aF e, S oL FSSRFRCE el bigher, the
re8Wtihy ChiBBlrichafreh0 iSTROW! @hdd ihNEirmefrindration e siBWed down. By
exhalst tenperatures (e.g., approximtely 10000,

meRitating the iNciopraleaBieaircalr (esistancamn iangentiryaus basis, pulsed

Such _ext ensi,ve Iys rati g QL . .
ooB o BEBRb LR VRGBSR ECRL L¥rglh s roachea. s
linSIEsC BldRNCASpolvdr reddisumgtdn taalerpfloef feaal iwith an estimated fuel

incineration due to extensive | ow exhaust tenperatures

pesaltyr @§upbobh @ % nity em98t oMObHR k ApPHERIIANS- alYRRNY ke exhaust
fifRikfred fe31F 067 &) 878 O HEiREI BSSKE BHRLERE e, whin i
typichbimtinost Inyobile apghicatiens, nsoote vaidatiobutvith- BiCcén sufficient to
cofgﬁgugfé&giﬁé‘;@ gc[g%h%\f{l@a gt.ggg gﬁthgfjt %hheengég oF Slectrical power assist.
NO, from diesel engine is normally about 10% of total NOx. The addition of
certain DOC'’s can increase NO, ratio to 30-50% dependent on temperature.
This is typical provided that such temperatures 300-375°C are encountered 10-
20% of the time. At driving cycles below 300°C, electric power supply will assist
with the incineration as the need arise automatically.

[0048] The base-metal catalysts are employed in the form of wires or
screens and can employ single elements such as iron, copper, vanadium,
calcium, magnesium, or a combination thereof. The catalysts can be in the form
of wound wires, or in the form of screen wrapped upstream of the ceramic wire

or net (not shown). In selecting a base-metal catalyst, it can be oxidized rapidly
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particles are large in size and are outside the

definition of PM 10 and PM 2.5, as such they do not
W@wst53708 e particul ate pollution by definiti oPCT/US2008/006659

Further, the particul ate converter will not interfere

wi th engi ne operation in such | owprobability events,

or cause a plug-up as is the case wth nost

in Raichi Speratifg fédvﬁrbﬂ?ﬂé?ﬂ TReidtord, Qﬂéﬁt]wlcihésﬁ’%ftthé%éiégst screen

storage capacity of the conposnte wire nmesh nedi a
shasuld/vblel very stalli tmk&epatr@r tatal incineyajorhpgap thickness small. This

arlsnto -1 traps. Jhi s, render
cri trera ers, m&t |I9 K aﬁsﬁy&?ﬁg Bgn@o% p(gﬁfglrit{)]lynagout ©.005 inches
(0 qmo i EISKkneH4C Bade-Rsta tatapsts Hrk Rdfeetive MVIRRENinE soot ignition
| oads, |ess severe on engine performance when conpar ed

temperatoesategs greasly. extendiegttheiange ohelfelivenasineration.

Pgiiggégldar ﬁgﬂiﬁﬁggltbgrg%ﬂ gdbg?:ucrﬁg rea(f:E—‘:?gw'ggtﬂ)tlllustrated is an

aftér featinedd &ysteim WO fovea et fgtdmtn tbestalation with the present
power consunption in the formo ul sed DC i s used

teashings| JOBEYBIEMAA0 ISEROWRABSTANVE heASHosEAg aitly a gjesel engme
1B G GENCIG2 5, O BRI BB Buany comprise o

dlasml@lmgtrm“ alvibg higly bxRausttbaperaturewrafdes.i ng ef fect and
2 ocal jti

25113030 e Eiesel cRGi0g] SHTRUShARGY (b THEEicRrfp 176 system 100
thﬂt@@e% cg)oﬁH 103, | ¥R, %rﬂ dddi 'Hﬂ pip& 1 ﬁidyoﬁe'diamgned to

nmoni tori ng the 1 ncinerator electrical
linmie dhe traaxienam '@mmnaﬂwmotm aragitermediatedeydwerdnithis regard, an

orF AR TSR o PG RS T e 9Ll B84 15T A Bmatey
4d0© (yqbyekgmdleevel Wi th an esti mted fuel penal ty of
about 0.1 % in nost nobile applications. Wen the

exhd 0661} emEé\ng& that experiesod adpam%emgdﬁaatuqnﬂm@n such as
bl PO Sts f ngiBolier R, PR R Y i fherma

iné®iat i mumgs}e%a% e@mh@malm:hamzelr $00imay bbquovided foeederaging of
of electri ower assist. NO2 from di esel engin

enﬁ@pﬁhltwpawme flysgustions: alSudbxa stailizefdcan JAe d?ronstf' ucted from

S0 Pl BiERaRn R P a5 Wige ioh thoma

inéhial haglrcbertrma:tahtgttorleweepfbs%ﬁe drep andgoodrtherred! Q@qductlwty to
20% of the ti cl es bel ow

reduee itempe m?lggmtsgnﬁ,, N?rqigg j\wires can exc:r%\%(r)mgce:’ heat quickly with
the exhaust gases two ways heating and cooling. As a result, fluctuation and
transient exhaust temperature peaks and lows are leveled and averaged. This
results in more desirable exhaust temperature profiles for incineration since peak
temperatures could lead to uncontrolled incineration and low temperatures do
not provide incineration. The thermal stabilizer 104 will be understood to be
conventional insofar as not otherwise described herein.

[0052] The system 100 may include at least one cooling device
selected from a group including a blower for injection of ambient air into the

‘exhaust, a pump for injection of water into the exhaust, and an exhaust/outside

air heat exchanger operating with a modulated air fan. In this regard, a blower
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with the incineration as the need arise automatically.
[ 0048] The base-netal catalysts are enployed in the
WO 200si18¥775 res or screens and can enpl oy si nglBCT/US2008/006659
el ements such as iron, copper, vanadi um calcium
magnesi um or a conbi nation thereof The catal ysts can

belntheformof wound wi res, in the form of
1 W%Q%duﬁﬁr é@é\”b@tfsd&@oé g'ﬁ‘ir‘?aﬁ‘éé@ d¥'a 'Mdsel oxidation
not s I'n selécting a base- catal yst, 1t

cawysﬂo‘d)beuemmeamOﬂlnyam be wontrofied én armpasnei disaussad below to
re or.e i ckn

MBI O sept eterlcie e dnyp e RRbYR Hiks BRI HuET 8N Yo avoid

spoRtEEHRES iridiMération hi Brigilyt &heOBlowde0s Rl abei §ct|vated by an
catal yst to be nmpbst preferably about 0.005 inches (0

eleatyonia controk masisile BRSeasraeaded axhan atsooh buildfupeeyelods deSIred

e B LGRS BE I L R SRR ned B3 bl convo

madilei 185 49 al faAcHhempressude agreus thk dieselrgarfibulate converter 110
illustrated is an after treatnent system 100 for a

angl ar étake iermeeratucopistheanvereniif. t he present

accdDPETy Y BlsRR oPRgingsn A0 SRBRAACHIR Tps having hioh

teﬁ%r@'@)’e b@xhﬁusﬁnﬁrdm@@ triamtwhayi paupleciulveitt yhlgblypracsee diesel
di esel engi ne_havi ng hi gh exhaust

oWegfqr] egata[y§b5@0§)e§@p dngyvide é(hfélgbf Mhetet lé(ee continuous but
lnifggﬁt?%ﬂ i g?aﬁd}? t@fﬁrﬁﬁ% tdé’r%‘r’rgtbx?daﬁfbw bﬁ&l)@t@%an provide

e radi ant coo ing plpé 103 may be desi gred
NOI 1o NCDZle:onmmsmmndffamch;ataﬁr%%oataaxlnmsirheﬁmemwres Of 150° to

1%0&50@%@3;03@35 S rrBRpe S PR h a4 Cncipttton. v

Iﬁauitqgﬁ*iﬂergtnugéé‘etﬁet&ﬂive?éﬁ@ﬁrlé i§iferfahd ARG iikdiheration rate
operation, such as nobile applications, can

is mgbeporEX®Salwe1mmmra§Dab¢an Jead Hava ridjoni &hcelirgties efficiency.

t I h
SHHCAERUENPE T -
endutEt thalt | suB - cSiieetion éﬁl@hﬂdc?lzﬁlﬁd ahe hssosatedr batleobressure are
fromsintered knitted nmetallic wre havi ng sufficien

tglmedt@t eptuLEECANGHODS dPHANJINGS PR atiRg g transient Ls well as
Stggﬁg‘ég@ o%lt{o%sl ower pressure drop and good ther nal

|ty 0 feduce tenperature fluctuations.

Kni t [o%4)i r % descrvedathgesystam 400 chay indlutie tehéeedback control
s;ségr?wr?cgr aqi%ggm el Mues%t Igarl] tgrr}\%e(?gt%lrés? g Tﬁs fedback control
system may include closed loop control logic based on maintaining the back
pressure at an optimum level at a given engine RPM and a converter inlet
temperature. In this regard, the feedback control system may control exhaust
gas temperatures based on factors including pressure drop across the DPC,
temperature ahead of the DPC and engine RPM. The feedback control system
may be operative to monitor exhaust temperature and provide cooling in
response to predetermined conditions. The measured pressure drop at a given
engine operation conditions such as temperature ahead of the converter and
engine RPM need to be correlated to specific pressure drop and compared

against reference pressure drop data. Such reference pressure drop data may
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transi ent exhaust tenperature peaks and |ows are
| evel ed and averaged. This results in nore desirable
w@00805177% enperat ure profiles for incinerati onPGI/H8MW08/006659
peak tenperatures could | ead to uncontroll ed
incineration and | ow tenperatures do not provide
i ncineration. The thermal stabilizer 104 will be
belPRVIGE PR at IBoRKE RIBE Bt icRPRlin tRpERliuRs A% AighR WFR's. For
descri bed herein. [0052] The system 100 nmay incl ude at
eviabsionoperposes; the dpecifio preseerteedrdn istcamgpaseg to the equivalent
incl udjn bl ower for .i.njection of anbient air into
prefe Al ot SREg P act | on of vt er i nto the

exhgpess] andpimExhebiverter cehdirions fard Slse@ B o0t reduction
operating with a nodul ated air fan. In this regard

offitieney EU8! regeanatip qupsey gromj wbichlomasx be estatiRhed through
by S, R e P B Aol B may o

adeeptablé oF véxdraple, hjgbtiero ot colelt fuidisuchias dbidwak errtvedter may
above threshol d values and to avoi d spontaneous

be gHfeatvant i Aiernatively| pxhausl/aisiger aif grategxahanger iqharating with
B T % GO0 Sy BB ol B Lt Reg erecve
t he [0D68Er The EQU HO6GCatEy operxelty ¢tdrdrall thet biomier 105 for the

B e 5 B oM 18 T4 il oy b
gerRRRahYe8p8hsd i tagé}'@&@{ rRil %%B_res[s(?@és]'rh\?@ﬁ?es@u?é@é measured

engi nes are charac I ze asln vi ng hi ght enperature
aczatsm asdiepebpaitieslaté aonwagar dd0phed differertiayiprgssureisgmsor 109.

ik e GENES A ot B BB o Bl soui

thEPackpreRkare BENGWER tIAr € tAGetahal #ie giesan ﬁal‘twﬂilaié converter
NO to NO2 conversion efficienCy of 25% at exhaust

is t allgweach teragcuptulao spet. 1 7Bhis. is Saeaprerlisheds bynlimiting incineration .

ffi.ciency. ca i eqpat 8 J i i )

SRS PR ARSI R BB A, ine Yok grossure i

highér tHeh tHe targeipressure] indirerhtighds allbweesantiethe back pressure
Incineration can lead to a drop.in collegtion

regphes it dgraetipackirsegsuTe; by SIQRRING dbp £oPBNg MBQtigre Fluctuation in
cc{FEéggt%dt B?Q(SEH&'U{é Bonh ??ﬂdéﬁ?éd*b'aeﬁ rﬁgé?ﬂg@%ﬁ % 9@32%% is allowed.

S00 ectron efficiency a associ ate _

Inba ekayp rstiehua €oatrel procdssi isesimilar tpai tmenmostadiadndied fimgtion in a
engi nes operating at transient as well as steady-state

NQZSHg SYSHE:

[0057] The subject control function is accomplished by allowing
incineration to take place or curbing/limiting incineration to the minimum. This is
achieved by cooling the exhaust gases to the lowest level for soot accumulation.
Alternatively, the exhaust gases temperatures are allowed to increase to provide
maximum incineration. An effective, simple method is to inject outside air with
the blower 105 into the exhaust ahead of the DOC 107. The injected air can be
modulated for maximum effectiveness. Where a thermal stabilizer is used,
blower response time becomes less critical since exhaust temperatures
fluctuations are reduced. The amount of injected air is a small fraction of the

exhaust air, typically less than 10%, for example.
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[0054] As described, the system 100 may include a

f eedback control systemfor the control of exhaust gas
W@ 209pasyriur es. The feedback control system mayPETUB2008006659

cl osed | oop control |ogic based on nmaintaining the

back pressure at an optinmum |l evel at a given engi ne

RPM and a converter inlet tenperature. In this regard,

: gmbsﬁﬁac*h%gﬂg@%nw@@ﬁﬂ Rolud %‘a!féig 83RAETbr OfGasuring the

eratiures actors 1 ncluding pressure drop
exhaust erhperabif€, aheag exfather BPEhd40 tof endiereDiPe amakimum exhaust

ine RPM The feedback | e |
teBPRrAIS el ATHoANGEE CRAEAICE 1GRILIP: GrEoahg! Fresedea cortain
thr‘é%ﬁbld"%a/bf‘tﬁéiscﬂﬁﬂé fes @t I BABHAIONEH thehsdtetibh ONA. thikegard, the

measured pressure drop at a given engi ne operation
temprditurenghead h ohs theenpemvartare iah&eniisred handoppsppared to a

and engi n PM need, t Q corr t L
préee e e e B i Sigahatvihs BeBRRELq . a terperature
seREBP 58 aposiiGiied EhetBaCmtake S6lthe IDRC d1@ imMyrbeponse to a
provided in a | ook-up table at certain tenperatures .
pradetesmifiask iMeMempewmtusy aWhen dhepexhaist dempggature is high, the

orRRE Bl o LIS Reda IR Blh IS BRI Lequivalont
to CQM¢ehtrelled ORsljérierationy. e Vbhsrd suchbasinpeoature edonditions  arise,
ef fici enc&@and reasonabl e pressure

dr op, ich. be. . ..
regatdiass ehibe baftoRIRSSHED BFIRFS téémﬁrﬂgf)ﬂémlm%%nIgX} & injection
c | ;of, exhgu ' :
o i PENAR e PALBLES ()0 SHpEmaE TN e oxnaus
tempenatues threghole aridatof the. collvieetendtliOvielrgached.

mod JOBE8Y o 1h SactaiRH: BP0k s BRTPbVEST HpYopPerate to
prolRicC¥haEfe 'iﬁciﬁbf&'{oﬁe fb‘?/CHd/rﬁtolr%goPﬁéssW@ &od hefossayhe DPC,

operate to control 1 bl ower or the introduction
monhitoring i tegipsirature sigepbralead of ther APGi gRdl engine RPM.  The

repibath GRMALAVpRE Uy, Copt, i SRPEMESFsufh ghor at a given

erftfih® Bpetatih@ Tohdiidint Akdcdinspareniv ao ttareshbld kigte  Threshold data
Ifferential pressure sensor 109. The dies

el
mpsirhe daken &osbiey lnakep ReLOTSPAME. ¢ 1 {Natregalb hgetpedback
ahove, ul. t i
quﬂfogefoysigrgl, Iﬁd héﬁggg%hogggﬁﬁétﬁﬁgxbgﬁ% rc{bgﬁﬁ‘? Sﬁ&ﬁctlon when a
mahltemRd specifie cpresbates droptis Ddlow aspmcetermined espapjfic pressure
limting incineration through activation of .cooli

driggg@ndarhema BeRierashiamperalyeds have L “é‘"T‘L“

threshold to maintain converter optimal performances.

ertligtemperature

[0060] In various examples the present teachings provide a DPC that
is a passive device free of active components, sensors and electrical
components. Total system operation may be completely independent from
engine operation. The system may have very high agglomeration efficiency for
submicron and non-particles reaching 95 to 99%. The majority of these
agglomerated particles are incinerated to harmless byproduct. As is the case
with comparable devices in this field, some particles escape to the tail pipe. Such
paﬂicles are large in size and do not constitute particulate pollution in cases
where their size exceeds 10 microns for PM 10 standards and where their size
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hi gher than the target pressure, incineration is

al lowed until the back pressure reaches the target
whawk/1m7essur e by stopping the cooling node. PCT/US2008/006659

Fluctuation in correl ated back pressure fromtargeted

back pressure up to 10-20%is allowed. In a way, such

a control process is simlar to a thernostat control

extcHBES 205 ridréhd sH PRO2SY StiBard9ORS la FéxuIS YRE &Dnverter has two
control function is acconplished by allow ng

setsh@f nearticulate tredualien gfticienciesc umeaswyedi (hasedgon total escaped
incineration to the.mni mym This is _achieve .

pafi PR e LS ieliel (eathid e JieH o weighp.
accyoub#f i oTheAylstsmaideselived heeeifXXRay Mirtlisrsesmprise an exhaust
tenperatures are allowed to increase to provide

gagebecirgriatinni (RGR) isystemfluigly cgannestingi exlasishdeardag ite DPC to

i B P e el R I o T8 185 g DPC 10
EGR®Bystdradviiereinmthed auhaedti g injened in thhengine aihaitaké has been
stabilizer is used, blower response tine becones |ess

supeppledapndi ﬁt@t@&qiﬁi%ﬁleﬁéﬁﬁeﬁfata@yeféigitw@cPGEW%SA%@Q such a
ced a t Wa) e b ol .
Syf[" fegﬁt'?oﬁe%% f hg})ex éﬁ&idrgléﬁﬁtet gﬁaﬂ@e@éss Mwasr}/ SigY, provides
superioeperfplraahoe venTbempaséd ho High-pesssune IEGER satanyg since the
feature f%(rg;éreasuri n%the exhaust tenperature, ahe %of
lowrRseppizer B oSEHEN ProWEeRasPRNIG ARHLSHORRAIEG: & JPE gasses
betbre? e & TF tﬁ?eérféihégaiPmkE! Hhideeanhet te<ae8dmplished with
certarn threshold I'evel that could result in
higmpoessuse | systémsi AdeaEGR. syistemhimayr bgasuhstantally similar to the

RSB 8h 5abentaDl ot NG BEr T ¥ afd. 7280 005

is FcHNBbraidy bh detRBRES RS ﬁm¥ aet RIFRERETC € sensor 108
positioned in the intake of the DPC 110 in response to

a pr[0862Er niMbite i specificenparaplase. hayrn bega edaserfted in the

oA SRR 4 3o 8o e, R gt b Wbse s

in( grliarel hat varioul ehangesethayedananateoapd @heivakande may be

tengsrature conditions arise, regardless qgf the ba*:li1
sybstiydad onelesrants faerash véihost depgrting, oL fheasrope of the present

chENEEH BRI SR80S GG Ty Fand mating o
fettures helethexite add/dr fuhetiarenvetmesn varbussexaraplesdnay be expressly
cq[ggggg aéclagri] Or? rg{natslootnﬁattgnee fsﬁﬁlggaﬁ\kthceo%trtr \9vlou d Sétp%rr%élraa% from the
present teachings that features, elements and/or functions of one example may
be incorporated into another example as appropriate, unless described
otherwise above. Moreover, many modifications may be made to adapt a
particular situation or material to the present teachings without departing from
the essential scope thereof. Therefore, it may be intended that the present
teachings not be limited to the particular examples illustrated by the drawings
and described in the specification as the best mode of presently contemplated
for carrying out the present teachings but that the scope of the present
disclosure will include any embodiments following within the foregoing

description and any appended claims.
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provi de effective incineration by nonitoring pressure
drop across the DPC, nonitoring tenperature signal
w@b@adssfs t he DPC and engi ne RPM The feedbackPCDns2008/006659
system may conpute the specific pressure drop at a
gi ven engi ne operating condition and conpare it to
threshol d data. Threshold data may be taken from a
| ookup table, for exanple.cl Qgi s regard, the
feedback control systemi s operatlve to control an
exhaust cooling function when a nonitored specific
pre re drop is. bel ow a predeterm ned specific
pr e@ﬁ?‘s‘s&l%‘%’ (iﬁd when a nonitored tenperature is
1.2POVe sgs e 6t l‘?{e”bélﬁéétlbﬁrﬁ?ﬁf HciHetafibn %wrﬁbdlé’te matter to clean
mai ntal n converter optimal performances. [0060] In
exhausbofsa dmebeaglneh&q)swemcoreawnggs pr OVI de a DPC

that isgs ssive d VI ce I,

sensor & PRGBS TR YalIE AR R at least one
opergindfidtaredm hemiikd;y | ndependent from engine
operation. The system may have very high aggl oneration

ef fici érdi?selmldﬁjmﬁ eatalyshORd in Pig exibaust padAchi ng 95
999 |
f’:\?e oo |g$8faéd'lo% é%aarq%ttgc?&ﬁ\)gpr it gﬁégrfﬂ eﬁnep%{ohln% eéf exhaust

temptelfatgﬁérmf(ﬁbl e devices in this field, sone particl es
escape to the tail pipe. Such Flartlcl es are |arge
si ze aAdegdbagk C@BH@l ﬁYSI?E‘ fparthe qansitioning ad; tM 'of exhaust
t r
o ERIRNEs 0, 8 HaBE g M I DAS! thdfure ahea:

ofH’%DﬁC&hﬁ!r@t‘g’ld@Rm.a result, the converter has two
sets of particulate reduction efficiencies, nmeasured
(based on total escaped particles) and recogni zed

oeff "ﬁ?ee%?]yteﬁFSPéIHfrﬁg Witeinahe&apdld inclRfesiei ght) .

[ 0061 e systens déscribed herein may further
conpati lsashonexiirstisadighéayes ofr wire aneeh, apERXIMAtRlKRM.2 inches to

sl e S R F 88| W DSeh b wre mesn

g@{@,@,@%tog;aén(j romthe DPC to EGR system V\,her ein the

exhaust gas injected in the englane air intake has
subcaidpast end relaynascrean fadial iggired RAFoHRGthe \%te”Of of the

whE oL EulpRitielt Ok FaRBr QB i aGF et soot

perfor mance when conpared to hi gh-pressure EGR systems

since the | ow pressure EGR S}/sterﬂ rovi des. c da
Band Lh@cewteRy Af clai® Jaswberein the candle includes 39 wire mesh

agglomerator and a plurality of retaining screens, and further wherein the DOC

cooperatives with engine exhaust temperature profiles to generate sufficient NO>
for soot incineration on the composite wire mesh agglomerator and the retaining

screens.
4, The system of claim 3, wherein the DOC is constructed of a sintered wire

mesh matrix to provide low pressure drop, high mixing and turbulent conditions

in the exhaust allowing for low precious metal loadings.
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before injection in the engine air intake, which

cannot be acconplished with high-pressure systens. The
WESRSAyFrEm may be substantially simlar to theCERR008/006659

system described in U S. Patent No. 7,266,943. U. S

Patent No. 7,266,943 is incorporated by reference as

if fully set forth herein. [0062] Wile specific

5, eXanfLs é\gmf PRI 8S GFHEH tr{é EBﬁup%Eﬁé'vf/w&fi\ﬁéQi‘ aggtbmerator

illustra dr aw ngs, It be under st ood
artdﬁﬂfteeraalrilmga(SCrerertsheoaperaﬁmad) pramdeua deregnbed fanpobt collection

h I and e@ iZ?l ence may be substituted for elenents
atvfﬂg’ 0P "GPIROUY " Weparting from the scope of the

present teachings as defined in the clains.

Furthernore, the m xing and matching of features,
6.el erdhe systany of claimct, |where:u@ttlveéeedkmqko@@tmlawplem igpperative

o] oHEbre, St Effpede e o % npRfidey boflto . nffhanee to

prébé@rﬁwﬂﬂi@b@ﬁdﬁ@hgmﬁé %y@f&h%r’tﬁéﬂ@dnﬁ;ﬂ%u@é atnleast one cooling
exanp g;g be incorporated i nto anot her exanple as
dexigsr @@lep fromhaeggguge@@luﬂw@da Glowerfosdnigsdor of ambient air into

SR Y I 5 R P PR Coton s and o

exhaastibugiderair hedt edetmaiderruperatimg with aesmeimlated aircfape
thereof. Therefore, it may be intended that the
present teachings not be limted to the particul ar

7. exa"ﬁ#e?%y% drliSof R qyghbﬁepr&%ﬂﬁ?@"éj tﬁéﬁﬁél' Bebilizer in the

‘the specr’fication as th pr esent
extansepaihatochk fapvatedahgadgfdoe DOE tprredam tereaeratuw below 400

but t t he scope of th resent closure.wl |
dqg{eg%g‘@tl%m? a@ﬁ“dﬁ el?éﬁttée&ﬂp u&vvFYle \%ﬁ INFNERaNQTy egoi ng
description and any appended clains. CLAIMS Wat is

claimed is: 1. A systemfor the collection and
8.i nci e ayyistemoof plaimi Zulwheseimtherthegnal stabilizenaeempgses wire

s, Feig ol o5V BRI AR ar SRy ana o

perffsdbigpe candl e located in the housing; a diesel
oxi dation catalyst (DOC) in the exhaust path; at | east
one exhaust cooling device for the control of exhaust

9. The system of claim 8, wherein the wire mesh is a rigid wire mesh matrix.

10. The system of claim 1, wherein the candle includes:

at least one first radial layer including the DOC;

at least one second radial layer defining a spark arrest screen;

at least one third radial layer defining a composite wire mesh
agglomerator; and

at least one retaining screen radially configured around the exterior of the

wire mesh agglomerator for the trapping of agglomerated soot.
11.  The system of claim 6, wherein the feedback control system is operative

to provide effective incineration by monitoring pressure drop signal across the
DPC, monitoring temperature signal ahead of the DPC and engine RPM,
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tenperature; and a feedback control systemfor the

condi ti oning and control of exhaust gas tenperatures
wWha®8ds3om pressure drop across the DPC, tenperBCT/D82008/006659

ahead of the DPC and engine RPM 2 . The system of

claim11, wherein the candl e includes: at |east one

first radial |layer of wire nesh, approximtely 0.2

' igen! i geting condition and

CORFITRR b SRRIRILIESEIY dfop ot ReqUEn cndile SpeRamg o
cohgeingahe speciicrpragssier dop tpatbreﬂ%ojd gate.i gured around

the exterior of the wire nmesh aggl onerator for

trappi ng and retention of agglonerated soot. 3 . The

125y StTHE 8fstehAbitihimVdakkérein fite ¢esubaeki cortisl aystermiis @perative
mesh aggl omerator and a plurality of retainin

. )l ur g :
to sontrehan exhaustugadiieg funetien in rarpopee ted peasitangeaf et frllowing
Coﬁagfpﬂg, exhaust tenperature profiles to generate

I'Clent NO2 for soot incineration on the conposite

Wi I quhigrs a agohitored agescific) hrebsunee deomiis doelowe thes prddetermined
The systemof claim3, wherein the DOC is constructed
spefifis RIPRsWEeoRi A8desh matri x to provide | ow pressure

r ORM‘%{H %hﬁ?mhg% gérmPHHtmél %qhbSQé‘%é'&ngﬁ?rﬁ%i?ﬁs temperature

exhau OwW preci ous net al

thresdokistem of claim 2, wherein the conposite wire nesh
aggl onerat or and the retaining screens cooperate to
provi de a deep bed for soot collection having |ong

14 eSigRN s b{FR -of?claﬁﬁﬁ,smte?é\’hof‘hec bﬁhl@uiate%kﬁ’g\?;r@rt iBea passive

feedback’control systemis operative to noni _ o
dezideaireé of actiee aboporemds psensode, aubelecyic pompopentseint proximity
predet.erm ned conditions, the systemfurther

to @R N9'8P RFNAHSI YR8 Mone cool i ng” devi ce sel ected from a

group including a blower for injection of anbient air
into the exhaust path; a punp for injection of water
14.nt oThensyatamawt cleinnl, wherein epgratien; Qfuthe gystem ihcmpletely

.excha 7 ratin j_th a nodul ated air fan. 7 . The
In ?/%c%%c%gﬁgrogﬁ%nﬁlr{ﬁ g?%\d?{“ﬁg'r conprising a thernmal

stabilizer in the exhaust path to be | ocated ahead of

the DOC to reduce .tenperatur ef_‘ bel ow 400 . L
15. The system of claim 1, wherein the system has very high agglomeration
efficiency for submicron and nano-particles resulting in particles escaping from
the system to be large in size such that they do not constitute particulate
pollution in cases where their size exceeds 10 microns for PM 10 standards and

where their size exceeds 2.5 microns for PM 2.5 standards.

16. The system of claim 1, further comprising an exhaust gas re-circulation
(EGR) system, fluidly connecting exhaust leaving the particulate converter to the
diesel engine and a valve to selectively divert exhaust gas from the particulate
converter to EGR system wherein the exhaust gas injected in the engine air
intake has been sub-cooled and substantially cleaned of any fugitive

contaminants.
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degrees Cel sius and increase the frequency of NO2
incineration. 8. The systemof claim7, wherein the

W@ b@sired775t abi | i zer conprises wire nesh havi ngP¢ii/gz008/006659
thermal conductivity, high thermal inertia and high
perneability. 9. The systemof claim@8, wherein the
wre nmesh is arigid wire nmesh matrix. 10. The system

f ' i h liga u : i
17!, 4 et ECRIR, 8Ny Rl 088 ek tticionecontacs
ansiguighdesidenae tinzgy to alewifar thp coneasion0friNOR tod¥2and GO2, thus

|, east e third radial |ayer, defjning a conposite wire
re%@ﬂgz&ﬁ&g%?ﬂf’eﬁy %Bréﬁryqﬁégéfééne retaining screen
radially configured around the exterior of the wire

mesh aggl onmerator for the trappi ng of ag?l oner at ed
18s00tA methot NQstireinefationaeinp@ticulaée enattemis cleanmxhaust of a

. cont S ' Lve to provide effective

di srégiehg‘rna’?‘@%%h%%fgmfsﬁ%&pressure drop signal across

t he debidingpai diesenpattuRgeadsrverier (DECRahadiigod Hdusing and at
DPC and engi ne RPM conputing the specific pressure

leasit neagangligicaated impyinmnepEngi i ng condition and
ot TOULEY el S0 eXnBSCaNG 4K BRnadsf B SRkfiding from the

diespiienginessdegh tiee DPG;ati ve to control an exhaust
cooli ng. function in response | east on

. to . at e of the
f ol IERALRG WendieprbARgingHRaY sy %rdé%s%pcaeﬁ?aw catalyst (DOC)
didESoUhand eXPalist psthounthe predeterm ned specific

ressure drop; and when a nonitored tenperature is
abowentioding edbaestrigasdtarepgraturesr withhaetdeaslback 1gontTdiesystem
systemof.claim1 wherein the particulate converter
il ek Sl " eangrstiadiDl AHipS A8 Shcondr pressure
dré 2eRsss thendPe! ?é‘théFat@%ﬁé@d‘bﬁtHenDP@éhmehgir{eORﬁ’M.
engl ne exhaust system 14. The system of claim1,

wherei n operation of the systemis conpletely

1$j. ndeﬁ?en%%%o& B?E(]a?rﬂg{ &%URRSF ééhﬁﬂsing trapping of agglomerated soot

within the candle.

20. The method of claim 19, further comprising generating sufficient NO» with
the DOC in cooperation with engine exhaust temperature profiles to incinerate

the agglomerated soot.

21. The method of claim 18, wherein the controlling exhaust gas
temperatures with the feedback control system includes monitoring exhaust

temperature and providing cooling in response to predetermined conditions.

22. The method of claim 18, further comprising providing a cooling device
selected from a group including a blower for injection of ambient air into the
exhaust path, a pump for injection of water into the exhaust path, and an
exhaust/outside air heat exchanger operating with a modulated air fan.
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15 . The systemof claim1, wherein the system has
very high aggl oneration efficiency for subm cron and
WO2008A53r3 i cl es resulting in particles escapi nBCE/D82008/006659
the systemto be large in size such that they do not
constitute particulate pollution in cases where their
si ze exceeds 10 mcrons for PM 10 standards and where
23 he'T"heS' ARARIE CRA'S cHaif wsrome&ﬂh RiY2. on¥oleR! 8Rhaust gas
. The systemof claim1l, further conprisingan
te@paaaigte;;a\gth theifeedback mn(rat;aystaystuenhudes uin@injtoring pressure

g SEFE PR B CE KR s RnbelRuB dn ] B ey B aponitoring

er@taRPM gas fromthe particulate converter to EGR
system wherei n the exhaust gas injected in the engine
air intake has been sub- cooled and substantially

cle d 9i t 7. t
240) S YW Rlai, of DlANE 590 AePER, Qndlisohtumiey ERdlst gas
tempetatates it fheglfemﬂﬂclkeoomrbll system aldindes eomputing a specific
conversion of NO2 to N2 and CO2, thus reduci ng NOx

prasswei YAPHE A Qiveniengipe opsrating cepditigngRdhsampariRgpthe specific
pré?sglr@‘%fr?b't8'ihr‘é§h8l%lr&ét‘éu' ate matter to cl ean exhaust of
a di ese

engi ne, the nethod conprising: providing a
di esel particul ate converter (DPC) having a housing
and | east one candl e | cat din t

: h i ng.;
25rout metled QhgiGRiMexidusWhergAg ¢ : &m@&‘%a%ha”ﬂ gas
tef et WlﬂP%éW%&'b‘é%ﬁ'c@rﬂ%ln§y§teﬁp%%]uéé‘§ &Drft}ollmg exhaust

eating the diesel engine exhaust wth a diesel
cookngl ani reap@raﬂeiltq' prege) drdipspelovdai predatermimed spephichpressure
and cantrol xhaust rature
arpE anraeR e Pe PEOyE tonre e LBl tleShpiay
an exhaust cooling device as a function of pressure
drop across the DPC, tenperature ahead of the DPC and
26engi The RrEhod of claien 481 fsthesrcammprising Providinghathermal stabilizer

in Qﬁﬁ‘gﬁ(@%’ugg p%ﬁtﬁ%ﬂﬁg?hcgf dth§ 5'(?&":‘1 ar%gﬂcé h?e rréttgl 6%% iol? qhe exhaust

argeineradserd fredfiehey enNOmcmdratibme DOC i n cooperat i on

wi th engi ne exhaust tenperature profiles to incinerate
27. The method of claim 27, further comprising defining a wire mesh
agglomerator with at least one radial layer of wire mesh of the candle.

28. The method of claim 27, further comprising trapping and retaining
agglomerated soot with at least one retaining screen, the at least one retaining

screen radially surrounding the wire mesh agglomerator.

29. A diesel particulate converter (DPC) for the collection and incineration of
particulate matters from diesel engine exhaust, the DPC comprising:

an exhaust path extending from the diesel engine through the DPC;

a housing;

at least one candle located in the housing; and
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the aggl onerated soot. 2 1. The nmethod of claim18 ,
wherein the controlling exhaust gas tenperatures wth
W@ b@sfigsgdhack control system includes nonitoriPQGr/US2008/006659
exhaust tenperature and providing cooling in response
to predeterm ned conditions. 22. The nethod of claim
18, further conprising providing a cooling device
sel F OIN: @ i i W ATRr=Yal gy
o e BocticifiRtibRHBr 20501 REb8 CIpANEAIY Bbn84EAULR pulsed
powgrestippbnforfiinciaematingraont chibeard avithtin pae handled an
exhaust/out si de air heat exchanger operating with a
nodul ated air fan.23. The nmethod of claim 18, wherein
3d. he aRNDIPY bi BRI g Ysih&RSorhBARNIAG A Hie8s| vkitiAtibMeatalyst (DOC)
feedback control system i ncludes nonitoring pressure
in theopxbaustgmthhe DPC, nonitoring tenperature ahead of
the DPC and nonitoring engine RPM 24. The net hod of
claim 23, wherein the controlling exhaust gas
31 ENPRHEDPCE 2f Wdith B0ewhersinark DOC! isdorysicesd bhal sidesed wire
conputing a specific pressure drop at_a given engi ne -
megfe matringodquadidei low BrassespEn. iygh H@lxg'@g@nﬂitgrbu ent conditions

in B BRHA G LRI 10 RE BRI el R, T ©

tenperatures with the feedback control systemincl udes
control i ng exhaust cool i_n%i n response.to pressure

324r opl MEPEYr af Bria % Mhaiel thgsandic Coplaing plelegrpnarplial layer
PRSI T S P05 s

thicknpss,defming amiadjghgmardtber mal stabilizer in the

exhaust path ahead of the DOC to reduce tenperatures
of the exhaust and increase a frequency of N2

34 NCiNRL ghpen o; ZFlaim! ', "RhBRAN dheCERIcHicAl . inEWer&X®F contains two

conprising defining a wre nesh agglonerator with at
sthiotets steelrRdichl stwens cidially surmesindifg the cempesite xgre mesh
%ﬂe met.hod of claim 27, further conprising trapping
agglMeLti ni ng aggl onerated soot with at |east one

retaining screen, the at |east one retaining screen
radially surrounding the wire nmesh aggl onerator. 2

9. A
34ii esEhe JAPEi eurkeim Bebdewherein Bpe)carsfie HBhebICoBYIISGS a spark
ar"?g& 'sg‘r:éerherc%%'s?rﬂcfgd of multiple layers of heavy-gauge Dutch-screen

provided as an up-stream integral interior component of the candle.

35. The DPC of claim 33, wherein the candle further comprises an oxidation
catalyst in the form of screens as an interior component of the candle following
the spark arrest screen.

36. The DPC of claim d 29, wherein the electrical incinerator comprises:
an inner heavy gauge Dutch-screen electrically grounded;
an outer light-gauge Dutch-screen connected to pulsed power supply;

a base-metal catalyst screen; and
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particulate matters from di esel engi ne exhaust, the

DPC conprising: an exhaust path extending fromthe
waele@sas37ehgi ne t hrough the DPC, a housing; at PEHRES20081@06659

candl e | ocated in the housing; andan el ectri cal

i ncinerator adapted to be electrically connected to a

pul sed power supply for incinerating soot collected

Wi t i BetdiRicCadshrator3fositloifedBerber thé Thadk séﬂé@hhﬁrﬁd the outer
conprising a diesel oxidation catalyst (DOC) in the

scesgmuta ppatide a@ elecml iFation gapi ef appromireatsiv OGO inches to
of a sintered wre nesh matrix to
ap%\() glygaﬁ%# e drop, high m xing and turbul ent
conditions in the exhaust allow ng for |ow precious

metal | oadi ngs. 32. The DPC of claim 29, wherein the
37candihe &M Hinelain BGakirtharcComanising| & RaWeST SeRRJSF tREoviding

pufeF eiEfica BB SRS thfned"SBEE AoosPRAETnERIRaty gap for
indiherdtidn. of cl ai m 29, wherein the el ectrical

i nci nerator contains two stainless steel Dutch screens
radially surroundi ng the conposite wire nesh

Bsaggl'fd?flﬂ*(? of dim Bt Whcre 115¢ YaelRat dﬁﬂ&g@ﬂ' 1 §88cted from

cand her conpri'ses a spark arrest scre
oneoofswoured edresfanmdiflattered bargens. of heavy- gauge

Dut ch-screen provided as an up-stream integral

i nterior conponent of the candle. 35. The DPC of claim

383, Wherepec fo'ﬂ%lalﬁm@ee WHEINE thE WREF SeFedi) defihgatd Plurality of
cat al yst In form O screens as an interior

Orlﬁbmgmdl’fawm ah@laraatﬂredfoVDomm@rtm éml(asaraeglter to retain

acgerBerited ool drtirdefie DoffriolucSt aliien afchdsalpy fogpressure

reﬁ%'ﬁ&%@‘é%@i% KR ¢b Aver ¢|ngrp3@mmusapamn er
|'i ght - gauge Dutch-screen connected to pul sed power

suppl y; a base-net aI catal yst screen; anda ceramc

ep A t S akshitdie f
quUt Zrﬁéglpg@gsq b%f Vi gg \gﬁﬁg rkf‘o“ cﬂ%ﬁ? é?%q?%n gattao ogic for
m@ﬁi@d%m@ maé adlgcical fesistines 60 tlep fmaneratdre klyo0gh2the incineration
nc
pcl)wer lead and vehicle chassis; the passive control logic operative to activate
the incinerator in response to threshold electrical resistance of about one ohm

for duration of approximately 10 minutes.

41. The DPC of claim 29, wherein the electrical incinerator's pulsed power is
in the range of 12 volts to 48 volts DC and applied at frequencies of
approximately 100 Hz to approximately 10,000 Hz, with a low duty cycle of
approximately 10% to approximately 30%.

42. The DPC of claim 30, wherein the DOC generates supplemental NO2 to

assist with incineration of soot nested on the composite wire mesh and the

electrical incinerator.
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37. The DPC of claim 36, further conprising a power
supply for providing pul sed el ectrical power through
W@ e@ppssi7soot across the incinerator gap for PCT/US2008/006659
incineration. 38. The DPC of claim 36, wherein the
base-netal catalyst is selected fromone of wound
wires and flattened screens. 39. The DPC of claim 36,
43Mer DR PIERR ch'f%brd&frhﬁﬁﬁnﬁ]apﬂhéhﬂhl Sﬁlébﬂfzer located in the
openi ngs having a di aneter of cron or less as a
exhalistpathoaheadioh the i) @Cetoatesice amthapist téroperatetesi betoiwed400 °C

and Beeo dBe: eGiieneya 3 AP ep el esaiie RadhoT Ry, stabiizer

coﬁBﬁ‘uQ@@ @ff snﬁie&éﬂ’vﬁ?e meésH Rftrig ARINgShid® PR#HAY Bonductivity, high
control logic for nonitoring the electrical resistance

thesimaltieeitiacntkhighqermaakilgy. t he i nci nerati on power | ead
and vehicle chassis; the passive control |ogic
operative to activate the incinerator in response to

44t hr e IDPE| ectlaihabor ¢§msérae@mpatsu@3@mowpees§mef@thaust gas
duration of approximately 10 mnutes. 4 1. The DPC

regireylationy syglesn dEG R Su@lxe@pnneatmg exhadsthlesving e WOC to the
dl@% ng chea%i'? fnlitgﬁe rtﬁr'&%@hoé ]\‘/&I%e%'ste?eétﬁleﬁ/gdl\fghtealzflg%ﬁﬁgs from the

requenci roxi mat €
Dmnoohe Ry ey vdl*(laréﬁﬂthldzEGW ﬂdswmdsdyeemmyo-cpoleei arid substantially

approx ly 10%to approximately 30% 42. The DPC of
cl%r@qﬁwyﬁm»@ ¢ORBMIPRRSgener at es suppl enent al  NO2

to assist with incineration of soot nested on the

conposite wire nesh and the electrical incinerator. 43.
45The THRCDHIC of diaim 29, whereindhexamgilé somgriaesher mal

st abi | ze | ocat e t he.exhaust path, ahead of X

P AteRSane @ Javet SRHEMG: o Rersh Mo TEN,Agglomerator;

arldicrease the frequency of NO2 incineration; the

thermal stabilizer constructed of sintered wire nmesh

mat rarxelestrioad indingratorgagdially someuanding the wiie gheshaggigmerator.

inertia and high perneability. 44. The DPC of claim

29, further conprising a | ow pressure exhaust gas

48.eCiTiea!IDRC ©F ciaist @9, (8 Edmpebingcaspeack iangsesbraest provided
| eaving the DPC to the di esel engine air intake

ag an ftgarad intgrioecempoapptel theiGanili€ert exhaust gas from
t he

47. The DPC of claim 29, further comprising an oxidation catalyst screen as

an integral interior component of the candle.

48. The DPC of claim 36, wherein the spark-arrest screen is constructed of
multiple layers of Dutch-screen with openings sized to limit soot buildup to a
minimum and tortuous flow path to arrest and cool high-temperature slugs to

prevent self ignition in the candle.

49. The DPC of claim 29, wherein the incinerator comprises:
an inner, ground screen;
an outer screen;

a base-metal catalyst; and
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DPC to the engi ne, wherein the EGR fl ow has been

sub-cool ed and substantially cleaned of any fugitive
w@omwsam’mant s. 45. The DPC of cl aim 29, wher ei PCT/H82008/006659

candl e conprises: at |east one radial |ayer defining a

conposite wire nmesh agglonerator; and an el ectrical

i nci nerator radially surroundi ng the wire nesh

agg'aoggfa?ﬁiersesﬁa@at(&;t%rﬁp&uég behfddn 4fe nﬁr‘\’ért §&een and the outer

conprising a est screen provided as an
sc're&reg)faastabits@mg)a gamiiwrerietwen hihecgaplioperative trhise piETtrically
m 2 further conprising an oxidation catal yst
b”QQPéQ’Y %50 i‘?’?t\%%f o9l interior conponent of the
candl e. 48. The DPC of claim 36, wherein the
spark-arrest screen is constructed of nultiple |ayers
500f (ihecPPSotelaimi 4% whersimiRe serasdict separatar dafines a fixed gap

of 3T Betely S ElrkPL R PeEHfeny o, 02k Bfree =" o

ignition in the candle. 49. The DPC of claim 29,
wherein_the incinerator conprises: an inner, ground
51scr ddie DEC alickaims49, auherein Basize pbthe Jag: inIthetCeramys separator

|IrTﬁFSr &%&sﬁ&ﬁ@rrﬁér‘?rte %%k%tpp%gf%%ﬁ rﬁlﬁ'ﬁéﬁ 5882 gQﬁé inGhé&’ltion, thus

outer Scree
prbhdn@@pawee artargyegagntdpetiee cortral of ot centhustiah tgmperatures
bri dged by a collection of soot. 50 . The DPC of claim
dusigg INFHBLEAPM: he ceramic separator defines a fixed gap
of approximately 0.01 O inches to approxi mately 0.025
inches. 5 1. The DPC of claim49, wherein a size of
52 he Tap DRC o elaier 56) wheegiartheopulsédiposvarngupnly @rovdes pulsed
high tenperatures resulting from soot cake
e"?ﬂﬂ?ﬂ'e‘?‘g{’)‘?rﬁ?m?ﬁﬁ? ﬁ’f%@ﬂapﬂ%r INCIRLANQR: ar r angenent f or
the control of soot combustion tenperatures during
incineration. 52 . The DPC of claim50, wherein the
sq@ul sk pdmeof slappl 49, prvhﬁreuwaﬂweplaa%m@ab@ataly@appﬁméﬁ to reduce

SOO rIgol'\sl on Pempér)é?gregap for incineration.

54. The DPC of claim 49, wherein the outer screen defines a plurality of
openings having a diameter of approximately 70 micron or less that function as
a filter to collect agglomerated soot particulates in the form of a cake.

55. The DPC of claim 54, wherein soot cake combustion by-products are
released outside the candle immediately, within about 0.025 inches
(approximate thickness of the outer screen), thus preventing heat/temperature
build up within the candle and thereby keeping the outer screen cooled during

incineration.
56. The DPC of claim 29, further comprising passive control arrangement for

monitoring electrical resistance of the incinerator and activating the incinerator in

response to predetermined threshold electrical resistance.
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53. The DPC of claim49, wherein the base-netal

catal yst operates to reduce soot ignition tenperature.
W®2008/T5837DPC of cl ai m 49, wherein the outer scPEENS2008/006659

defines a plurality of openings having a dianeter of

approximately 70 mcron or less that function as a

filter to collect agglonerated soot particulates in

st.he fi& BPE 8 n{)%"l’éﬁ% 2. wﬂ_gn%lrpﬁﬁeoéleéir@am|ﬁé\neV§tane's§)stem has

soot cake compustion Dy- products are rel eased outsid
passives bgit o contirdicaishl snonipt imcinesdisuitelectocd reaiskance.

(approxi mate thickness of the outer screen), thus

preventing heat/tenperature build up within the candl e

s@nd THeFY diegRinf 29 Rghéreire ths eoafibsteolipgs nesmaigglomerator
i nci neration. 56. The DPC of claim?29, further

and e delengcrrarscaeparata toproxiden gi@ﬁ@rhect baving en®Fesident time.
electrical resistance of the incinerator and
activating the incinerator in response to

5@r edmiecDPOesk thiirashe] dviereiet the DPC esas veng il . agdiemeration
DPC of cl aim 29, wherein the el ectrical incineration

effigienein fansupmiaOReaNc grBORATHIRE TREYHIBOyIN Rlilgs escaping from
| N t I I e t e T

the %y%@%@&%gg@j& tlﬁgé%% scﬁoczll t?fg& V\}r}eg/gdo Hﬁt [Bhstiute particulate

palggionnarcases vﬂlimretthelrcnuzeaexmdsem ouopasabe P 1prstandards and

a deep bed havin Ion eS| éM %E 53. The DPC of
WREE] me’fgs'z‘@\ﬁé%? Ehe @”ﬁ Qr ‘J§ HgRYAGSH oner at i on
efficiency for subm cron and nano-particles resulting

in particles escaping fromthe systemto be large in
66i z €T DPE haft clairey2@ofurtiter cugmspiising earp&xhiaget gas re-circulation

PR G0, i 20R08aRS sxBRusy RariRadis Bau bRl GhaMer to the
digsel 8|“i§|n§a°:.fmd3 M Falve 36 ytsdtRlely GRertTdndIRE gak f@d)rt’nl the2Sarticulate

furthefF conprising an exhaust gas re-circul ation

C@Wﬂrmtlo EEREGRIsyBtEny wsaiscthierrxhexishoas injeetedripta e air intake
nB§ bgfdeRleAnd SPhsEnteRy EhB i Hvandile ety e

converter to the EGR system wherei n the exhaust gas
injected into the air_intake has been cool ed an

63 ubsthesysteny ot claimedy .ovhaigin theydeen dedhereaits §Hftf'§'er¥§ contacts
afid h]a?é}? rec‘é{(?%rfég eclloaélfgwd'?qr tHE o \/Br*&’? ofl ReR2 and CO2 thus
Cr est e icle

s su Stocontact s and residence tine
reducivg NOx ¢indsstombgrasi ordeofof NO215%. N2 and CO2, thus

62. A method of electrical incineration of particulate matter to clean exhaust of
a diesel engine, the method comprising:

providing a diesel particulate converter (DPC) having a housing and at
least one candle located in the housing;

routing diesel engine exhaust along an exhaust path extending from the
diesel engine through the DPC;

collecting agglomerated soot within the at least one candle; and

incinerating the agglomerated soot with an electrical incineration system

electrically connected to a pulsed power supply.
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reduci ng NOx em ssion by an order of 10-15% 62. A

met hod of electrical incineration of particulate
woreaosas37t®d cl ean exhaust of a diesel engine, tPE/HE1008006659

conprising: providing a diesel particulate converter

(DPC) having a housing and at | east one candl e | ocated

in the housing; routing diesel engine exhaust al ong an

xh t f heynHilst with
O e AR O AN T, (URRL! SSIWIERRT (BARNOank eRiedlst with 2
DOEadispased inathelaxhaastipatici nerati ng t he aggl oner at ed

soot with an electrical incineration system

el ectrically connected to a pul sed power supply. 63.
s4The TR hestnell 6f @laim682, (wer&iar tHeoBPé&dtnané rezddid dncludes an

the exhaust with a DOC di sposed in the exhaust path.
in@nerarore hawingd@rofinngraigroend sgreesi ran uiter sceegt, ankase-metal

| e | ud
co P8l s U e BN EOL BEnb Heifed A8 fer &G ana the
outEr aBtders epRedtalilishirgy td Qapd timehetved ) ethengap spertive to be
and the outer screen for establishi

n
el@ﬁéﬁ@'b/eb'\l@ﬁﬁ by Recqjigstion of é‘ggl%n@f@t%gs‘é@"ect rically
bri dged by a collection of agglonerated soot. 65. The
met hod of claim 64, further conprising provided pul sed
6% ecrid gaéthodwef chimosd, ttaehgaeohgrising ipnevidedopulsed electrical

power across the gap for incineration.
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