Hot Gas Filtration System and Process for Regenerating said System The present invention relates to a
hot gas filtration system comprising a filter vessel, a tubesheet separating the interior of said filter vessel
into a raw gas section and a clean gas section, said filter vessel comprising at its raw gas section a raw
gas inlet and at its clean gas section a clean gas outlet, and a plurality of filter elements having a raw gas
portion and a clean gas end. Said filter elements are connected to the tubesheet with their clean ends and
extend with thelF P& PEFASHIMY THY PaRN§aB rE@Rm e tRe HRBALRBNSaRRIR SIS Re hot gas
filtration system furthermore comprises a blowback arrangement for regenerating the filter elements. The
invention furthermore relates to a process for regenerating such a hot gas filtration system. Typically, a
raw gas stream to be filtered by the hot gas filtration system enters the filter vessel via said raw gas inlet,
passes throufeshigssintanyeotifindietiéesadats Wekleaohtiatieartytemmesearipingear iliegas stream are
collected on thadiskqapshERcephaangWHaanREIPBS Sfithafiierlements aGleanaasexits the filter
elements at ttheir cledandglas ends, en;(ers intoom%clean gs section, andt atcleangqas str(taam is discharged
from the vessS&l Vill'Said i8arrgas Gutfét: EAdm tifie 0 time the ConthRiNanfa c &84 &l the upstream
side of the filterei@n ey argratmty eldaheyefroattigrachitrabagisgastiotstndenphatalityyéild blowback
arrangementyif} 2 KSHERRS MUKhB'GESS ghb S Stiarhe copiaRiRasts A esaliesied apddischarged from

the raw gas section of the filter vessel. The long-term performance of the hot gas filtration system crucially
depends on fHE SABRRGLTRLR BiqHy ey itith B RICE S R P A I & H &P Reii%¥nts may be
hindered by fgampticipos ndgdeobeogtanseaitis bétive émtén®updte@nvessdhcBseofi@idgesent filter
elements incifigaiigr NG disth GLIRHUIR B ARRE Qi K emERnfoRof A koD systems of
the afore-described (tg;pe often require huge dimensions. A filter vessel may very well have a diameter of
about 4 m, a'AEigRE HEPSIRMEHPand accommodate 1000 filter elements or more. Typically, filter
elements are made of a ceramic material and have a length of about 1.5 to 2.5 m and an outer diameter
of about 60 lternati i Such filter ts may have
an even gre;[%glé I@ﬁ/g%t# hﬁ&%ﬁ)ﬂ%&ﬁﬁ%ﬁ%ﬁéﬁ%ﬂ? (%%1%%[ ertén%%%gﬁgﬁa {ﬁg fﬁ%r%%g ments may
have a weigHt/BR#RIHRKF D0 metric tons. In the hot gas filtration system according to US patent
5,143,530, the particulate matter is deposited on the exterior (upstream) surface of a plurality of filter
candle type filter. elements. The plurality of filter elements is divided into a number of groups of filter
clements, ThOBIATV G BN G HeR b o ar DAoL o AR o LSEAPEce itate
chambers whit$ falteriry ¢isrel compaithicatioasvinles clasgegdkroutbtsadringreligyrefditi@ratien process, a
cleaning gaspulse pNEeduesshiniaa@ bliawhaskaswpily ng aad spibinte RumkesPbelearing gas
streams corresponding to the numbe%ggfygg%l%gs of filter elements and filtrate chambers. US patent

5,752,999 sudyRLee Y 1558 At QRS i BRHLST 6/ TR Re MBI A58 55 Paw gas is fed
into the interitdreofifitie etameids, ot tiedt garicgksienusttentos prisethndleergagsectiooumutates within

the filter e|er%e&te%ﬁf&@QYr@é(ﬁ‘iqg‘Siébﬁaf@éﬁaHBHw%@ri%%él%Q@éiﬁ%ﬁé&&?&%ﬁ@@@w between

adjacent filter elements. In order to regenerate the filter elements, a pulse of clean gas is injected to
discharge the accumulated particulate matter from within the filter elements. The plurality of filter
elements is divicledimtoteetieral tireps Giriltenetecnbatse @ achigrayptedny siceoofintedéited in a plenum
chamber. elements are removed therefrom by a blowback gas pulse generated by said
blowback arrangement in a regeneration process. The detached contaminants
are collected and discharged from the raw gas section of the filter vessel. The
long-term performance of the hot gas filtration system crucially depends on the
effectiveness of the regeneration process. Regeneration of the filter elements
may be hindered by formation of bridges of contaminants between the upstream
surfaces of adjacent filter elements increasing the risk of failure or breakage of

the filter elements.



3 In addition, the use of the inner surface of the filter candles instead of the outer surface for collecting the
contaminants comprised in the raw gas the availablefiltering (upstream) surface and, consequently, the
filtration capacity of the system is substantially decreased. Therefore, the regeneration process has to be
performed more frequently. According to US patent application 2002/0014156 Al, the filter elements of a
hot gas filtration system are provided at their clean gas ends with so-called safety fuses which provide
additional safé®y #reddE FIYIAREREDPOHEAHE FIRSFERIASNRS PHETIRPAtIHS S8 HIfifPer comprises
a clean gas gigles withieeclossse eleiyeatynibr feive af adinetslyoparnerontiol glreignt vhich blocks the

clean gas outlgt o{ H—:- vessel automaticall A baclfflushipsg as(g)ulse is fed into the clean gas
. abDOUt. r‘]a ﬁn(i.ﬁccommoﬁ % {ter elemen more. . .
section of the Interior of the Tilter vessel. This tiltration system makes use of high speed valves having

very short switching times of about several 10 msec. The flow-dynamic control element inevitably

presents a natjgralie, resistanae dadhardowefclzan@asmid tabiesh ehde areseriHigueation resides in
providing a hot gas filtratign_system with improved hlowhack characteristics and having a more simple
structure, and %(ﬁf)tvvls l%ntéi)n% acﬁhﬁp% ar r%%%%nog%fgeégétg. (iﬁ%uc%%gcrpc'i? t it%rrré%%\ﬁ%%’v%n%ion is solved by

a hot gas filtralien egstentaovay dirgnedstadfme thheSntdridtaf elditentessay typucaliy eved in the inventive
hot gas filtratieR R RMEO A QHIRMAYINHEFLshaPRcREGBICr ik Bltahyasretiigmost often

divided into a raw gas section and a clean gas section by one tubesheet which accommodates the filter
elements. ACCERAMYIIMA% PRYSHHYRIEHTH ety SititePBRments is arranged in two or more

groups of two or more filter elements which are connected to a common tubesheet. Furthermore, within

the clean gagseUanPHIREARISHER U ME MGl KeaRR) VO SHMAN: BISNYBEHaME S ALpiRIQvided and

accommodate 4 the clean gas ends of the two or more groups of filter elements. Typically, the plenum
chambers ar@gﬁ%dﬁggwtwtaﬁégﬁeeégerior (upstream) surface of a plurality of filter

candle type filter elements. The plurality of filter elements is divided into a num-
ber of groups of filter elements. The clean gas ends of the filter elements of each
group are connected to separate filtrate chambers which are in fluid communica-
tion with a clean gas outlet. During the regeneration process, a cleaning gas
pulse is introduced into a blowback supply line and split into a number of clean-
ing gas streams corresponding to the number of groups of filter elements and fil-

trate chambers.

US patent 5,752,999 suggests a hot gas filtration system where, in contrast to
US patent 5,143,530, raw gas is fed into the interior of filter candles, so that
particulate matter comprised in the raw gas accumulates within the filter ele-
ments, thereby avoiding the formation of bridges of particulate contaminants
between adjacent filter elements. In order to regenerate the filter elements, a
pulse of clean gas is injected to discharge the accumulated particulate matter
from within the filter elements. The plurality of filter elements is divided into se-
veral groups of filter elements, each group being accommodated in a plenum

chamber.

Since the plenum chamber accommodates the whole of the filter elements, such

concept significantly increases the manufacturing costs.



The plenum chambers comprise a gas exchange opening which provides a direct fluid communication of
the interior of each plenum chamber with the clean gas section of the interior of the filter vessel. During
normal filtration operation of the filtration system clean gas is discharged to the clean gas section of the
vessel via the gas exchange opening. Typically the gas exchange opening will be arranged in a central
portion of the plenum chamber. The inventive hot gas filtration system further includes a blowback

arrangement!EctApHIRg e éi5ar afd PfoVBACRYARCBIRE Hore HHER PAERIRR KIFAPREERT e ¢4t ¥ach group of
filter elementsurfaceauiiebntaiblgwhackgampipats ciraptasktbiththgaawexpiangeapaaing af-a plenum
chamber, ang trqrg t;{owq%:k nqéag srtireaem isddeg\r/ltg(r_:‘e(elJ ta ttlhe gasd ﬁ%%%ﬂ eaoge[ein(gi % éhg g%gﬁ]ective
plenum chamber and distributed wi 6{He’pﬁenu Chamber to the variods titer elements of Said group of
filter elements. SUhs TN dseteasest thBgRIQEN INGSARIBNSIAGRE REGEPRS MG dPaPRIdividual group or
several groupsra{dilter sementeatning the continued operation of the hot gas filtration system. The
design of the outlet opening of the blowback pipes, i.e., their free cross-sectional area as compared to the
free cross-sectional area of the gas exchange opening of a plenum chamber according to the present
invention, allégcoudieotiakie murfit e picptitue 2 09X 41 56MJ jdhpuites. eTtmentisgasAfittedtion system

according to {3 pigseRhRYSRIiALAINMSfaryery iiah cleanipasiaiisiien 3o Rieyidara nigh flexibility
with respect to the cleaning intensities which may be varied over a wide range %F:\%ustm the blowback

gas pressure VS ALY T AU HRPL RIS AR St Bl prakkant AleReH 1 E18ss-sectional
area of the bloetack badijiipeiameysttstduaboat dhiprovemard eriigafreetieo setbeatodrmlrarea of the gas

exchange opgaing of f0¢-RIGEHM GNAMREL MR R ESHRARNE AR R T HIB ARAUEIAL(Q. even more

preferably to about 20 % to about 40 c/o. According to another preferred embodiment of the present
invention, saRPS Sl sRER AU Hisal ¥ posicheakiasBlR s pp&edadsst thRinlet opening
of said plenutnebriabhgaOpsianally ebauirtesbvdttitecrilpperessl .of hefgaawxeasgaopening. In an

alternative preferred emppiMent e NIRWEICK PIBS 5P RIS RURME Akl Aigl sgteags into the inlet
opening of the plenum chamber.
ral 10 msec. The flow-dynamic control element inevitably presents a noticeable

resistance to the flow of clean gas.

The object of the present invention resides in providing a hot gas filtration sys-
tem with improved blowback characteristics and having a more simple structure,

and allows manufacturing at reasonable costs.

The object of the present invention is solved by a hot gas filtration system ac-

cording to claim 1.

The interior of a filter vessel typically used in the inventive hot gas filtration sys-
tem is of a roughly cylindrical shape. The interior of the filter vessel is most often
divided into a raw gas section and a clean gas section by one tubesheet which

accommodates the filter elements.

According to the present invention, the plurality of filter elements is arranged in
two or more groups of two or more filter elements which are connected to a
common tubesheet. Furthermore, within the clean gas section of the interior of

the filter vessel, two or more plenum chambers are provided and accommodate



In both alternative arrangements of the outlet of the blowback gas pipe with repect to the gas exchange
opening of a plenum chamber, the space provided bgween the outlet of said blowback gas pipe and the
gas exchange opening is large enough to let clean gas pass through during normal filtration operation of
the system without substantially hindering gas flow. The plenum chambers used to incorporate or
accommodate the clean gas ends of a group of filter elements may have various configurations.
According to R$idea&RRfRESRE the At ¥haIAseprREpPhal Bl EirtemeEisnilyBisdbn e plane which is
in parallel to thenibeshaabswface sliypisady, thagraupspiddter elements accommodated by the plenum
chambers are then arranged in circular areas of the tubesheet. According to a further preferred
embodiment, the plenum chamber has a non-circular configuration in a plane which is in parallel to the
surface of thd GUReshEBICRAFIPERSHSPEKI AfafedPEiaNeciAROEroRS et BNtNcRYMiddeatdAIT6E R

configurationflyRictbrATesRaNER & ahe W@ 560B1HPf A&HHe chiaiseentigeratiararmiiie plenum

chamber allow connecti g a Iargoer umb% of filter elements to the ﬁupesheet. The filtratign capacity of the
. . section of t Interior._o Oth% |\/Fer vess]el. Lllrlrm norm |Itr€1t|on ]pgeratlon [o) t?e .

filtration system is thereby maximized. Ore preferably, the configuration of a segment of a circle and
the approximi@teatioiarsyatantoleiigueaton distheursed imtbeatitser grsspediivelgf Hre desighe@d without

acute anglesyyuhigh ciatgs epeRg. dstibuiipRal dhe blonbiag Gas oM ol ehdgediter element

of a group of filter elements. Instead, the corners of the plenum chamber may be chamfered or truncated.
The side wall8 8f & BIEAM PP PIREEY R GOARTBYroup of filter elements may be oriented at a right

angle with respect to the surface of the tubesheet surface. The plenum chamber may be covered by a flat

or dome-shapgd 10PWall NG BABHRFLHIH I33 &G HARTR CREINEI: B REMERIPLHIAN IGLERT. A an

alternative, the plenum chamber as a whole may be designed dome-shaped and incorporate the gas

exchange op&NIHY F#IPRRERMGBRIBIVIRAo SRR HRING FFD R AIEEAHEREE, He PRINEAATthamber
may be desigjredproa fisgergdrmecanical form and incorporate the gas exchange opening in a central

portion thereof. The gas exchange opening may also have different configurations. The free

cross-sectional area parallel to the tubesheet surface typically will be circular.
The outlet of a blowback gas pipe is directed to the gas exchange opening of a

plenum chamber, and the blowback gas stream is delivered to the gas exchange
opening of the respective plenum chamber and distributed within the plenum

chamber to the various filter elements of said group of filter elements.

The filtration system of the present invention allows regeneration of an individual
group or several groups of filter elements during the continued operation of the

hot gas filtration system.

The design of the outlet opening of the blowback pipes, i.e., their free cross-sec-
tional area as compared to the free cross-sectional area of the gas exchange
opening of a plenum chamber according to the present invention, allows use of

large confined jet pulses instead of sonic jet pulses.

The hot gas filtration system according to the present invention allows for very
high cleaning intensities and provides a high flexibility with respect to the clean-
ing intensities which may be varied over a wide range by adjusting the blowback

gas pressure.



In its simplest design, the gas exchange opening is about tubular. It may be formed as an integral part of
the top wall of the plenum chamber. Alternatively, it can be arranged at the upper end of a tubular
structure extending from a central part of the top wall of the plenum chamber into the clean gas section of
the filter vessel. According to a further alternative, the gas exchange opening may be designed with a
tapered form, the larger cross-sectional area being exposed to the clean gas section of the filter vessel.
The relation SFAMEHRR & GsBISERMBALABROAMRRUARH D IEIHAIE IR ISR tHRLESR TPt free
cross-section@lctiiaaphibe gathexsibangeiopasippatine leeliv/hemitheblowbackrpipe widtlet is
positioned. In,¢ase ihe blowback pine guyliet s pasitioned somanhalabovadng HpRergng of the gas 7
exchange opening than the free cross-sectiohal area orthe I%ppe?en ot the gas echang’e opening is the
basis for caldiiRithpréferpeledatageurhe WoRRRRELAGePIET 1A piRfRiRBLY Retah@s tiltration system
includes blowepek amesuwhitsballow to individually connect the blowback gas pipes to the blowback gas
reservoir. Preferred blowback valves have a nominal diameter in relation to the inner diameter of the
blowback gas pipes of from about 0.8 to about 1.1, more preferably of from about 0.9 to 1.1. Furthermore,

preferably thédslowlbzakagasqiipy wikfesradeesehsctivdeint of Bl bessovahves tawirspahoopleting time of
about 400 mgee QnBRswFARIEISIRFRDY S5 aRBHELAR MRk BRdesSpbianaVsT tHiRiBigbpeneed valves

with opening times of several 10 msec are not necessary for a successful operation of the inventive
filtration syst&M. OF 8 SR AMY AP ERFRBH2L NS RRE BERB OSSPSR the VAR 83Fom a
completely closgthiga opemitetely open state. In order to increase the safety of the operation of the
inventive hot gas filtration system, it is advisable to provide each filter element with a safety fuse.
Typically, the safety fuses will be connected to the clean gas ends of the filter elements. Preferably, the
safety fuses HPePArPASGRATSARIAT IGth R AREP &K n{BRtS! NURATHIRE fo' S et SHARRHIRIN, the
preferred blowaokierkaagamaintistpeeieiabby eeisigngdio pravige phises«rf blowback gas to the plenum
chambers. More preferably, the jet pulses provided by the blowback arrangement are directed to the gas
exchange openings of the plenum chambers such that a volume of clean gas of the clean gas section is

sucked into the pAEh @t AaHSR B RE BRIV AERNFaS WiRk 4h s hitwviiRfeadsdtbre WHE e pulses are
preferably delveres areyaoB-anifgetdpdariieithegar prehantr oneRiRgs Rl gievdrause-chambers.

ween the outlet of said blowback gas pipe and the gas exchange opening is large
enough to let clean gas pass through during normal filtration operation of the

system without substantially hindering gas flow.

The plenum chambers used to incorporate or accommodate the clean gas ends of

a group of filter elements may have various configurations.

According to a first alternative, the plenum chamber may have a circular configu-
ration in a plane which is in parallel to the tubesheet surface. Typically, the
groups of filter elements accommodated by the plenum chambers are then ar-

ranged in circular areas of the tubesheet.

According to a further preferred embodiment, the plenum chamber has a non-
circular configuration in a plane which is in parallel to the surface of the tube-
sheet, e.g., an approximated triangular cross-sectional configuration, or a confi-
guration which corresponds to about a segment of a circle. These configurations
of the plenum chamber allow connecting a larger number of filter elements to the

tubesheet. The filtration capacity of the filtration system is thereby maximized.



8 gas from the blowback gas reservoir via the blowback gas pipes into the plenum chamber of at least
one group of filter elements. Preferably, the non-sonig jet pulses are delivered to the gas exchange
opening of a plenum chamber such that it sucks in clean gas from the clean gas section into the plenum
chamber. It is furthermore preferred that the jet pulses are provided to a fraction of groups of filter
elements during continued filtration operation of the remainder of the groups of filter elements. The
foregoing and/'BEREI SEERIY; dhfueritfHRlien et saeireatted of teaiie dBAtARVENIBIERH be more
fully understasiddepnaithe foldpiitioslesarptifisrinraanendion wipdbevdriningsiasidrexamipies. In the
drawings: F'%‘{ﬁegclﬁé"%% J1B show tw; d,g%gnt embodmgtr}}gu fan inyentive kl%cg(asglltratlon system in a

. . S, wnicp raci S an even 10N o W S
schematic representatlon(‘,}J Elgures Aan SHOW two embodiments of a pcienum cliamber for an

inventive hots§Egafittatiath of therfilie pelepenivl artretpphidier ElgmestsAlasieaB tHguwera Figure 5

ners of the plenum chamber may be chamfered or truncated.

The side walls of a plenum chamber placed around a group of filter elements
may be oriented at a right angle with respect to the surface of the tubesheet sur-
face. The plenum chamber may be covered by a flat or dome-shaped top wall in-

corporating the gas exchange opening in a central portion thereof.

As an alternative, the plenum chamber as a whole may be designed dome-

shaped and incorporate the gas exchange opening in a central portion thereof.

According to a further alternative, the plenum chamber may be designed in a ta-
pered or conical form and incorporate the gas exchange opening in a central por-

tion thereof.

The gas exchange opening may also have different configurations. The free

cross-sectional area parallel to the tubesheet surface typically will be circular.

In its simplest design, the gas exchange opening is about tubular. It may be

formed as an integral part of the top wall of the plenum chamber. Alternatively,
it can be arranged at the upper end of a tubular structure extending from a cen-
tral part of the top wall of the plenum chamber into the clean gas section of the

filter vessel.

According to a further alternative, the gas exchange opening may be designed
with a tapered form, the larger cross-sectional area being exposed to the clean
gas section of the filter vessel. The relation of the free cross-sectional areas has
then to be calculated on the basis of the free cross-sectional area of the gas ex-
change opening at the level where the blowback pipe outlet is positioned. In case

the blowback pipe outlet is positioned somewhat above the upper end of the gas



show two further embodiments of a plenum chamber for an inventive hot gas filtration system in a
perspective and a top view; shows schematically a testing environment for evaluating the regeneration
characteristics of the inventive hot gas filtration system; shows a diagram of obtainable pressure
differentials at a group of filter elements for a first set of testing conditions compared with a prior art
device; and 9 Figure 6shows a diagram of obtainable pressure differentials at agroup of filter elements
for a second S&tEINES MRS RBKUIIGAS BB HBare@SPrAt Y AFcacvidBerigare $Adsplotls 83t gas

filtration systertA&haecopdingdashrepresentdnvamitaieempesisearfitigevessel 12 which is of a
substantially cylindrical shape. The interior of the filter vessel 12 is divided into a raw gas section 14 and a
clean gas section 16 by a tubesheet 18. The filter vessel 12 comprises in its raw gas section 14 a raw gas
inlet 20 whicH ¢ iplfyierebrAFRAMMEAISRNWItNA P TalRrEed Betues THreNSYRIPBT |NsHEAS the filter vessel

12 comprisep ARk GasveYtehi2R WGhds iﬁdmi@l@mmﬁwmg@@iﬂﬁbwmbs&l%@ 96}%§Q6ﬂ0n 16. The
tubesheet 18 2 elndigg(g)(ver the Whole CLos rrec} gpal area of the fllter vessel 12 (g%%rlses a plurality of

openings (no'i Showh T detil) Each's |éan ORISR A R SRR AP Y F&8pectively. The

filter element® 28latioptisthe dhewn g@@@td@ﬁ tel Bl oaheghoponipe28f fh@mleawgésfémﬂs 26 are

connected tojifs ubashastd B WRELRRy Hertal LasuPedops 28 extend from the tubesheet 18 downwards
into a raw gas section 14 of the filter vessel 12. Similarly, the filter elements 25 have clean gas ends 27

which are accommodated in the tubesheet 18 and raw gas portions 29 extending into the raw gas section
14 of the filteFwebseht2e, preferably the blowback gas pipe valves are selected from blow-

back valves having an opening time of about 400 msec or less, more preferably
of about 200 msec or less. However, ultra-high speed valves with opening times
of several 10 msec are not necessary for a successful operation of the inventive
filtration system. The opening time characterizes the time period needed to bring

the valve from a completely closed in a completely open state.

In order to increase the safety of the operation of the inventive hot gas filtration
system, it is advisable to provide each filter element with a safety fuse. Typically,
the safety fuses will be connected to the clean gas ends of the filter elements.

Preferably, the safety fuses are arranged coaxially with the filter elements.

According to the present invention, the preferred blowback arrangement is pre-

ferably designed to provide pulses of blowback gas to the plenum chambers.

More preferably, the jet pulses provided by the blowback arrangement are direct-
ed to the gas exchange openings of the plenum chambers such that a volume of
clean gas of the clean gas section is sucked into the plenum chamber by the
blowback gas stream. As mentioned before, the jet pulses are preferably deliver-
ed as a non-sonic jet pulses to the gas exchange openings of the plenum cham-

bers.

The invention furthermore relates to a process for regenerating a hot gas filtra-

tion system, the process comprising providing a non-sonic jet pulse of blowback



The plurality of filter elements 24, 25 is subdivided into a plurality of groups (in Figure 1A, the group of
filter elements 24 is shown and designated with refergnce numeral 30, the group of filter elements 25 is
referenced with reference numeral 32). In the lower portion of the filter vessel 12, a conically shaped
portion 34 is provided which closes the lower end of filter vessel 12 and comprises an outlet 35 for
particulate contaminant matter. 10 On top of the tubesheet 18, two plenum chambers 36, 38 are mounted
each of whicH2EOTNMBERCYRRCEI88h 'S8 ¥RHSVEE 1T RIPBRATtS195 SRt dREME38ENd 32,
respectively. dRaargsitedl aosiisopktbediap avall et eraighenum chamber 36, 38, a tubular extension 40,
42 is mounted the upper end of which provides a gas exchange opening 44 and 46, respectively. Raw
gas entering the raw gas inlet 20 of the filter vessel 12 is filtered by the plurality of filter elements 24, 25
and penetratBeefierébh the peroesrifricturelsfsmeadsliverigcioctbmentsexghanggianebpe Ghtaminants
comprised indhgdiayDasaie e nRYLthioMdhegas srdhaidn thenntrdriihpdikecalpments 24, 25
clean gas is tccurpulating; Whigh Is discharged via the clean gas ends 26 and 27, respectively, into the
plenum cham er2' 36 3h , re?srpectively. The filter elements may be made of a sintered ceramic
material or of metal. From the plenum chambers 36, 38 the clean gas exits into the clean gas section 16

via the gas exCRangeeRABIOS AL AR HRai e Re GIsRN Ha5P66HRY 16 dhelfandas v discharged via
the clean gas outlet 22 from the filter vessel 12. Depending on the amount of contaminants contained in

the raw gas RUMHES ARMGEESHEI99, SRBUHMETEIEHENRE 2RHAT Y Wkl (B VEYENAr 488d more or less

frequently in grdepsmfditterelthreasaataminants attached to the upstream surface of the filter elements 24,
25 and avoid building of bridges of contaminant material between adjacent filter elements 24 and 25,
respectively. For detaching a contaminant material adhering to the upstream surface of the filter elements

24 and 25, a HISVIBRICHIPAE RIERE 56RE ProRIRPAIAIER CoRieSEs 28I HMRES PidheRoir 52 which
holds, for exaelenashéba bighheresscedunhyabaddr sseodlfitond bar fdievhgndzackiariangement 50

comprises blgxﬁﬁ%tp‘;ﬁqﬁ@iﬁ?\%ﬁg\i@% %%8%@%%&;%@ the blowback gas reservoir 52 via blowback gas

valves 58, 60. These b are separately operable and independent of each other, so
that high pressure gas from the gas reservoir 52 may be delivered via the blowback gas pipes 54 and 56,
respectively, yakbeipallgigands 62, 64 of the

Figures 1A and 1B show two different embodiments of an inventive hot gas fil-

tration system in a schematic representation;

Figures 2A and 2B show two embodiments of a plenum chamber for an inven-

tive hot gas filtration system in perspective and a top view;

Figures 3A and 3B show two further embodiments of a plenum chamber for an
inventive hot gas filtration system in a perspective and a top

view;

Figure 4 shows schematically a testing environment for evaluating
the regeneration characteristics of the inventive hot gas fil-

tration system;

Figure 5 shows a diagram of obtainable pressure differentials at a
group of filter elements for a first set of testing conditions

compared with a prior art device; and



11 blowback gas pipes 54, 56 which are directed to the gas exchange openings 45, 46 of the plenum
chambers 36 and 38, respectively. By operating the glowback gas valves 58 or 60, the groups 30 and 32
of filter elements 24 or 25 may be regenerated independently from one another by a blowback gas pulse
delivered from the gas reservoir 52 via the blowback gas valves 58 and 60 and the blowback pipes 54
and 56. The gas pulses are delivered to the plenum chambers 36 and 38 through their gas exchange
openings 44 284865 The free cro¥iREcHsH RECHARRTRE e RIPssHECHHERGGSAIE 8hd 46 are larger
than the free cross-sectional aregefupeptitet enss&sGarol ki bhevdaack gatipipesrtitan 46,
respectively. The free cross-sectional areg ofi mea our'lt!)ert é)r;%edwei\r}fg% of the blowback pipes 54 and 56
amount, e.g., to about 12 % to o0 %% GFthe free cross séctional area of the gas exchange opening of the
respective plenum chamber. The outlet ends 62, 64 of the blowback gas pipes 54, 56 are not sealed to
the gas exchap@ecopRRIRGR <S4 ABEJHE $SMihaba spdmbedwrRedrthaPtsehendstavind&tiand the
respective gas exchange &enings 4|41%nd 4_6hexist1$ Whi%htallgcw cleqm as ‘o ﬁxit th%PIenym chambers
36, 38 duringcﬂr&r%'&l'?l FAtioN B\ée?aﬁon s\lﬁvshcgntfglfgl l‘]"n?’rLr’]pSé 8 ?EQ%’e'I?verr'Fr?g E SR)eWba&'rdas pulse to the
plenum chantbapB6fahgdiltrrsviesnlthe setivided istetratbdsdsantipinttithnprenleanchasnber 36 or 38
through the gaphsiweenthe Qutlet&pdss2, 64 and the gas exchange openings 44 and 46, respectively,
thereby increasing the gas volume fed into the plenum chamber and subsequently into the group of filter
elements 24 or 25. The present invention need not to make use of sonic or supersonic jet pulses when
delivering the gedifrenvéssdbldX/backpgass ésérvoavbdde sketjzlermsraciaangses nB8 20d:88¢ctut rather large
confined pu'%@%AhfaW&%%WB&@QA%JHHV&?&?M&JQ%&&%H gas sucked in from the clean gas section
16 provide satisfactory regeneration effects. 12 Because of this arrangement, very high cleaning
intensities can be provided, and there is a high flexibility for adjusting the cleaning intensities over a wide
range by modifyieg dbedipohiask gas pressisssel e partiguiste aaundamigantaddheangticiihe filter
elements 24 I%nﬁl_&g g&%ﬁ%@&gﬁgga@ml{qg% eignd 5%0&%(}[8;{ !‘Li%e blowback gas pulses delivered to the
plenum chambers 36 an and subsequently to the interior space of the tubular filter elements 24 and
25. The contaminant material is detached from the upstream surfaces of these filter elements 24 and 25
conveyed by giaviiyéaietie b werceangpbportinpsvibef thasdliicviense bidnvayreraranad by a
closable partg%lfli\Ee outlet 35 (not shown ip detali

comprises ‘a ptlura ity o opemR'gs (not shown in detail) each of which ac-
commodates a filter element 24 and 25, respectively. The filter elements 24
comprise a clean gas end 26 and a raw gas portion 28, the clean gas ends 26 are
connected to the tubesheet 18 whereas the raw gas portions 28 extend from the
tubesheet 18 downwards into a raw gas section 14 of the filter vessel 12. Simi-
larly, the filter elements 25 have clean gas ends 27 which are accommodated in

the tubesheet 18 and raw gas portions 29 extending into the raw gas section 14

of the filter vessel 12.

The plurality of filter elements 24, 25 is subdivided into a plurality of groups (in
Figure 1A, the group of filter elements 24 is shown and designated with refe-
rence numeral 30, the group of filter elements 25 is referenced with reference

numeral 32).

In the lower portion of the filter vessel 12, a conically shaped portion 34 is pro-
vided which closes the lower end of filter vessel 12 and comprises an outlet 35

for particulate contaminant matter.



Figure 1B shows a hot gas filtration system 10" according to the present invention which corresponds
substantially to the hot gas filtration system shown i frigure 1A. Therefore, like parts are designated with
the same reference numerals. However, in addition to the structural characteristics of the hot gas filtration
system 10 of Figure 1A, the hot gas filtration system 10' comprises a plurality of safety fuses 70 in the
form of tubular ceramic filter elements the porosity of which is larger than the porosity of the filter
elements 24 @RFYS O Heesateepigst d Foture RISLHTEBNEHARAIH SN B RAMPYAEERRED@hNd 27 of the
filter elementaZdranccamrresprect el cRaw gas andernwy thedavngas dulpto? Ginéfikadensel 12 is filtered
by the pIuraIigy ogrfi t%rzelreergegttslv%z}, 25 and penetrates through the porous structure of the tubular filter
elements 24, ?5 whereby CORtamiTants comprised in the raw gas are removed from the gas so that in the
interior of the filter elements 24, 25 clean gas is accumulating which is discharged via the clean gas ends
26 and 27, raspeciiveiv Betaieths elra gasalXxdsdsem dhafitecrientrntse2B & 5imtd e plenum
chambers 36 a?d 38, r%%oectivel , the cclllet n qfas has tg g?sshthlflou h the safety fuses 70. Because of
their larger p8)r(o§ﬂ§’/',otrr'1e safle%y'sfusggnitﬁ 4o ot D stata I)‘?’ Incredse’ i%%spare%asu?é(c r%rf)gew From the
plenum chandpersr&b433antelbletasiorrivrlis into the clean gas section 16 via the gas exchange
openings 44 and 46. From the clean gas section 16, the clean gas is discharged via the clean gas outlet
22 from the filter vessel 12 as is the case for the hot fgas filtration system 10 of Figure 1A. For detaching a
contaminant RAYeIR SO, Yo thRW paf &uqt gﬁ)n%cg‘Sfftlrli‘érfl‘fﬁsrsgle]rr?réﬁtg'?Af‘%f%ﬁ’?gﬁhe blowback
arrangement@0rdippefditdrtetesamts \Rdy 25 drftbpdretratstitoed forhth @ hougagilt@atierotystem 10

above. Blowhack gas i ﬁEEY%YE%%‘&&“&?%@M@Q@b@%&ﬁﬁmmpxgﬁﬁhs%siRi{}?é Ry 56 which are

directed to the gas exchange openings 45 and 46, respectively, of the plenum chambers 36, 38,
respectively. FateabfolATRRKEGE PBALE £8S tRrHIfHIHE S ARde) AIsst?e HHE RIS RS €hitéRhe interior of
_the filtg_r elemenis gés ?5ch_&craumiﬁ@tmilargerqmm_migeof\mlaeusafaaafuges é’ﬁdyag& b]ligh_zd_ganing
e SRR e PLIUR e ARR LRNen Suatst: ML B0 AR A iR bl fo
adjusting the cleaning intensities over a wide range by modifying the blowbac gas pressure exists.
Figure 2A shBlR8n daaird predenef chalriiserd 0oraris MaytiR/onof gastfltration system in a first
exemplary embodiment, the plenum chamber 100 having a cross-sectional configuration when viewed in
parallel to the surface of hetvBeRlssL Adha JigL vesse' kA 2RetRn .ot 2 iES gas section

16 via the gas exchange openings 44 and 46. From the clean gas section 16, the

clean gas is discharged via the clean gas outlet 22 from the filter vessel 12.

Depending on the amount of contaminants contained in the raw gas fed into raw
gas inlet 20, the filter elements 24 and 25 need to be regenerated more or less
frequently in order to remove the contaminants attached to the upstream surface
of the filter elements 24, 25 and avoid building of bridges of contaminant materi-
al between adjacent filter elements 24 and 25, respectively. For detaching a con-
taminant material adhering to the upstream surface of the filter elements 24 and
25, a blowback arrangement 50 is provided which comprises a blowback gas re-
servoir 52 which holds, for example, air at a high pressure of about, e.g., 1 to

5 bar. The blowback arrangement 50 comprises blowback pipes 54, 56 which are

connected to the blowback gas reservoir 52 via blowback gas valves 58, 60.

These blowback valves 58, 60 are separately operable and independent of each
other, so that high pressure gas from the gas reservoir 52 may be delivered via

the blowback gas pipes 54 and 56, respectively, via the outlet ends 62, 64 of the



The plenum chamber 100 is composed of two straight side walls 102, 104 and an outer and an inner
arcuate side wall 106, 108. The side walls 102, 104,,106, 108 are arranged at a right angle to the surface
of the tubesheet (not shown). The plenum chamber 100 is terminated at its upper end by a top wall 110.
The top wall 110 of the plenum chamber 100 incorporates at a central position a gas exchange opening
112 which allows clean gas exiting from the cleané?_as ends of the group of filter elements accommodated

within the plelBWPERKABRPIRRS tefeaBriviirtha BIEHERTRh Amibier ATDINRET INE T IRRENEES Sevtion of the
interior of thesbilter arrspeinuf Hntapert the pirNes) ehysbevelP0, the lower part of a blowback gas pipe
120 is shown, the outlet 122 of which is directed to the gas exchange opening 112 of the plenum chamber
100. The opening 122 of the blowback gas pipe 120 is shown in Figure 2A to be about flush with the

upper end of BMeogaERERENHITyRIoWBARYORS 2V aMefe TP cHihiier RO GO D RRNYf il needs of a
specific applisriieenes enviiopsalyoha RejBrRsHKERTIRIR SYRHRINtAC ARG oS REE B invention, the
blowback gaglgi&g 112<0 ma l?e n%o ntedda differr(]ent vertical feosi '02ns_ asﬂ%mg;?t?ij bl}/ the double pointed
arrow 124. Itiso ﬁ:po?taasn B R THECERSs Y LB ShaPares B iie opé’h{’l‘ng 9220 RE Bi8kback gas pipe
120 amountsya\gs teBauli602296l tthabdawdeck pptretessl sevtibnaloaeauseharadaiwEiange opening

112 of the plegu Ghrapiben 0t dmbwe L5855t %@m%%%ihwpﬁ%éﬁ%%ﬂaab@rsaem@@ grening 122 of
the blow-back gas pipe 120 roughly amounts to about 70%. As may be derived from the top view of the

plenum chan®&r 490 comprised in Figure 2A, the side walls 102, 104 are arranged at an angle of about
25, so that on the circular surface of a tube sheet of a filter vessel up to 14 of the plenum chambers 100

may be positignefaGeaumadaling, ]a‘F&[%QRﬁé)EQE%&Wz{HﬁBthE}HHQE 4B ShaWs aserpgd alternative of

a plenum chamber 140 to be used in an inventive hot gas filtration syStem. Similarli; to what is shown in
Figure 2B, thE'BeHIR el S2/3 8P RiGlire OB Haec8ristisitf s BvPatiohstiRMPafedRBills 142, 144
which are arrgipgediinzait 18yl esepabu S Thever@satrate sidetiviadisak4a anchd4d demgbement the basic

structure of tﬂng'Sj‘HﬁE BRAIMASL Jp‘.‘ﬁeﬁ%&%r\{?g&%% AN ‘EB%%%BW %’Eé*@% yym chamber
140. The lower'end of the plenum chamber 140 abuts the upper surtace of a tubesheet (not shown). 15
the free cross-sectional area of the gas exchange opening of the respective ple-
num chamber. The outlet ends 62, 64 of the blowback gas pipes 54, 56 are not
sealed to the gas exchange openings 44 and 46 so that a gap in between the
outlet ends 62 and 64 and the respective gas exchange openings 44 and 46 ex-
ists which allows clean gas to exit the plenum chambers 36, 38 during normal

filtration operation sustantially unimpeded.

By delivering a blowback gas pulse to the plenum chamber 36 or 38, gas from
the clean gas section 16 is drawn into the plenum chamber 36 or 38 through the
gap between the outlet ends 62, 64 and the gas exchange openings 44 and 46,
respectively, thereby increasing the gas volume fed into the plenum chamber

and subsequently into the group of filter elements 24 or 25.

The present invention need not to make use of sonic or supersonic jet pulses
when delivering the gas from the blowback gas reservoir 52 to the plenum cham-
bers 36 and 38, but rather large confined pulses the volume of which is increased
by the clean gas sucked in from the clean gas section 16 provide satisfactory re-

generation effects.



The plenum chamber 140 differs from the plenum chamber 100 shown in Figure 2A in that the arcuate
side wall 148 is bulging outwardly, whereas the side,wall 108 of plenum chamber 100 is bulging inwardly.
By having the side wall 140 bulging outwardly, additional area of the tubesheet is covered by the plenum
chamber 140 and thereby additional filter elements of a group of filter elements can be accommodated
within the plenum chamber 140. The alternative c_:onfi%;ura_tion_ of the side wall 108 in Figure 2A is used in
case the rawRfE&UsR CHRIfiREFARIYBFR e MEEM Y IRE eRE RN RIEEPATARE AR theérw gas in an

upwardly extemshagsparigh 3 eunsiial Fopudjbetoan e o daaifiianvessekbwhbickr in aligd aegse is left void of

filter elementg. %}g&kﬁ[ dif{%egﬁl(\alv@aghe plenum chamber 100 is given in that the plenum chamber 140

comprises a ggs exc aﬂae opening n(ﬁ %%Srfelrrefsgf" the top wall 150. Instead, at a central portion of the top
wall 150, a tubular element 152 is mounted which extends upwardly from top wall 150. At its upper end,

the tubular eleragrdtiedigeiiBestHiRi BaStSXIIRNER) ABARNG L4 iahplenighahssmiieidtp. A blow-back

pipe 160 is extending in the directjon to t as excha opening 154 of the plenum chamber 140, the
ovier end of (LA BT e LT AC58 A D KA e Pag e L6 YA A LoDt the gas

exchange openingh&nbers e apbihgut thibteweerity of the initeribackaees ¢ipeelddaly such that the

free cross-segiignal&rfed &f Sae.PRENG 1O 2HRGHME P AR ATaoEhRH SR RTQFR Spctional area of
the gas exchange opening 154. In the Figures 3A and 3B, a different type of a plenum concept is shown,

where insteatl G bR RREEHIRRT WU SHEAF LIt ANS on NP H Y BErBIBA IHP dhSmbers are
used. Figure I8Aeshowscal plentinn< hdamben GG avithe sselrtalanay dss rsactivedasyi s ajpigiet from the top

view of Figursﬁﬁcu;ﬁ@g@[@{%l@ﬁg{ of adiltex }ﬁg§§%and accommodates the clean gas ends of the filter

elements mounted in the tubesheet. The upper end 206 can, in a first approach, form the gas exchange
opening of the plenum chamber which would consist only of the plenum chamber part 202. In the present
example, howrneg e dieper & hd2oasSupRaids 3 \eytind icaljelesmdn g hameep padrit08ibe-upper end 210

of which CO”'%)%'%ﬁ@ﬁ%&%ﬁfﬁgg%[]8&8#&5\‘19%%% RISOYM FRMRE W WQUR congist of the

plenum chamber parts
gure 1A. Therefore, like parts are designated with the same reference numerals.

However, in addition to the structural characteristics of the hot gas filtration sys-
tem 10 of Figure 1A, the hot gas filtration system 10' comprises a plurality of
safety fuses 70 in the form of tubular ceramic filter elements the porosity of

which is larger than the porosity of the filter elements 24 and 25.

The safety fuses 70 are mounted coaxially on the clean gas ends 26 and 27 of

the filter elements 24 and 25, respectively.

Raw gas entering the raw gas inlet 20 of filter vessel 12 is filtered by the plurality
of filter elements 24, 25 and penetrates through the porous structure of the tu-
bular filter elements 24, 25 whereby contaminants comprised in the raw gas are
removed from the gas so that in the interior of the filter elements 24, 25 clean
gas is accumulating which is discharged via the clean gas ends 26 and 27, re-
spectively. Before the clean gas exits from the filter elements 24, 25 into the ple-
num chambers 36 and 38, respectively, the clean gas has to pass through the
safety fuses 70. Because of their larger porosity, the safety fuses 70 do not sub-

stantially increase the pressure drop.



Again, in the example shown in Figure 3A, a third plenum chamber part 212 is supported by the upper
end 210 of the plenum chamber part 208 which, for the specific example shown in Figure 3A, forms the
gas exchange opening 214 of the plenum chamber 200. Positioned above the plenum chamber 200, a
blowback gas pipe 220 is positioned the lower end 222 of which projects into the upper end 214 of the
plenum chamber part 212 forming the gas exchange opening. The free cross-sectional area of the
plenum chanibefpHle PIEndMHOwVBRET ffe Rfe HigclepeheasRItE At BB A ISR E2FHR8-sectional

area of the loveevian®h e 33véfandigwbpekipige 2Rarren® faoaaltidalisgnitiasaiéetibnthe present case, the
ratio is about {)Oac/o. It is éllgt%d thaﬁ the Yerti&agﬁosition 9fe I[hg?lg%% %qd %gezr of the blaowback pipe 220

may be posit?o%e%l Waikerant levels ae |H icate Bﬁstﬁ)éj double pomte(? arrow 215. |gu?3 5B shows a

plenum chantbercase ohidrered Baeiideignesy siesbrdthgftbighifarprinciples as is the case for the

plenum chamber 200 of Figure 3A. The lowermost part of the plenum chamber 250 has a basically

triangular sh%%e as shown in the top view offg?i?u‘?% , the corners of the triangje being truncated. Thus
I tachin contaminant m 1al adhering,to the upstre surface of I -

excess volume within egp?enum chamber \Whith'€60R ot SccBR-37 MYdAtE any turther clean gas

ends of filter erlentsntsaibigied Ahetedploutlaadly dmiirge thentdnremrater thie sheplar@ym chamber

250, but alsoRraviding & Mar BT m PipwhagkaasifisiibHUQR Wi ibthgRlenum chamber 250. The
lowermost part 252 could serve, similarly to the lowermost part 202 of the plenum chamber 200, as a

plenum chamber per se, whereas the uppermost end 256 would then form and define the gas exchange
opening for sBichivhgsle yasisusEinmedaweleroinl tiepra®p) e af dFiturd BBy e khgas mieemost end 256 of

the plenum chambey, A, %53’o"i’réé‘iié}gﬂ?%g"g’ﬁé‘r&%ﬁéﬂ&%ﬁ’fﬂ@%@ Rracd- e URpsy end 260 of

which could also serve as a gas exchange opening for the w the plenum chamber, in such a case
the plenum cPaHBSH SIMHERRRG SR FlehBPR A AN T PRI DMKk 925 8 Yl ates

through the safety fuses 70 and then enters into the interior of the filter ele-

ments 24, 25.

Because of the larger porosity of the safety fuses 70, very high cleaning intensi-
ties can also be provided for the hot gas filtration system 10°, and again a high
flexibility for adjusting the cleaning intensities over a wide range by modifying

the blowback gas pressure exists.

Figure 2A shows in detail a plenum chamber 100 of an inventive hot gas filtration
system in a first exemplary embodiment, the plenum chamber 100 having a
cross-sectional configuration when viewed in parallel to the surface of the tube-

sheet of the filter vessel of a section of a circle.

The plenum chamber 100 is composed of two straight side walls 102, 104 and an
outer and an inner arcuate side wall 106, 108. The side walls 102, 104, 106, 108
are arranged at a right angle to the surface of the tubesheet (not shown). The
plenum chamber 100 is terminated at its upper end by a top wall 110. The top
wall 110 of the plenum chamber 100 incorporates at a central position a gas ex-
change opening 112 which allows clean gas exiting from the clean gas ends of
the group of filter elements accommodated within the plenum chamber 100 to
exit from the plenum chamber 100 into the clean gas section of the interior of

the filter vessel.



Again and for reasons which will be explained in connection with Figures 5 and 6, on the uppermost end
260 of the plenum chamber part 258, a conically shaped and expanding plenum chamber part 262 is
mounted which forms the gas exchange opening 264 for the plenum chamber 250 of Figure 3B the free
cross-sectional area of which is used to calculate the cross-sectional ratio when the blowback pipe 270 is
positioned with its lower end 272 flush with the upper end 264 or slightly above, as indicated in Figure 3B.
The free cro3isERighaads1Y @éﬁé@ﬁ%ﬁé@%ﬂ&%dﬁ’(ﬁ@é%%é BRSKsIsEdRIBRal #Pea of the
blowback pipshewh|ctisle peind orethe pasidanoiiike wadkoftHedals whatkgiwopditing specsto the upper
end of the pl%%mlghuam%%%%rég% Figure 4 shows a testing device 300 which will be used in
connection wit e?oﬁ%wmg examples in order to demonstrate the benefit of the present invention as
compared to conventional sonic jet pulse-regenerated hot gas filtration systems. 18 examples: 48

ceramic filtergandiamridhe type WA b THibE0r20 of snisnath afidupea @nderpbiie tubesheet
304, a plenu Iucplarq&er corres ondawgft%@eé)lenuF chamber 200 (iszi ure 3Ais mo%rgr%d the upper

end 214 of whic ormsﬂﬁ?eub)gs 'e%C ange ogeﬁiﬁﬁc Si'iHe %'i’eer%rllﬁ C amobép(id%e f5i'the éxamples report in

connection WigT RigAréecortintetn Haganrssiorzdchinmifie ethohoatinrFyuee\dreesokrftarh aalsdt-up where
the plenum charmie284 %95‘@%%68%%@@‘%@ 6@89@%%%&9%@@%@%9&@&3‘839@

S exchange
opening was then provided by theugﬁper end 210 of the plenum chamber part 208. The dimensions of the
plenum chamgdt PadLE: Y BREALTh STV SEHREPE HE BRI "ERAIRBEY LR 989°Ifner diameter at
its lower end@OAtadreer adiafztel @isitst immper emnde 6t tGhamibves part 28 iares dfaimetgye Chamber part

212, inner digmetenat iispabRBd AL MIBE AI3BSHEAHL YURPeLEAHRI4 2 % to about
90 % of the cross-sectional area of the gas exchange opening 112 of the plenum

chamber 100.

In the present example, the cross-sectional area of the opening 122 of the blow-

back gas pipe 120 roughly amounts to about 70%.

As may be derived from the top view of the plenum chamber 100 comprised in
Figure 2A, the side walls 102, 104 are arranged at an angle of about 25°, so that
on the circular surface of a tube sheet of a filter vessel up to 14 of the plenum

chambers 100 may be positioned, accommodating 14 groups of filter elements.

Figure 2B shows a second alternative of a plenum chamber 140 to be used in an
inventive hot gas filtration system. Similarly to what is shown in Figure 2B, the
plenum chamber 140 of Figure 2B is comprised of two flat or straight side walls

142, 144 which are arranged in an angle of about 25°.

Two arcuate side walls 146 and 148 complement the basic structure of the ple-
num chamber 140. A top wall 150 closes the upper portion of the plenum cham-
ber 140. The lower end of the plenum chamber 140 abuts the upper surface of a

tubesheet (not shown).



730 mm 210 mm 210 mm 210 mm 270 mm The inner diameter of the blowgas pipe 306 corresponding to
the inner diameter at the outlet was modified for the yarious test set-ups as listed in Table 1 below. The
height of the plenum chamber parts amount to: 1175 mm for chamber part 202 250 mm for chamber part
208 155 mm for chamber part 212. The testing system 300 does not include a clean gas section, and the
vessel 302 just provides an environment to the filter elements which corresponds to the raw gas section

of a real-worlthdt!§a4MIFHABIP Sy SrdthdiNf i AP EhE SeRifo T8 ABRMESHSPFos MAINThG 8YE&ningful test
results. 19 Aoblowhaoaktpasapipatd@ids disactad 1o Higggas exehanle, opeiig ahthsigdenem chamber 200

which is repr%%nt?dlin onegﬁstirlgegrr%\g onrggr%rt]) the upper end 210 of the plenum chamber part 208

(the upper mos pcfeﬁuemnucrﬂam%renr pa 2bel move ;%he test results are summarized in Figure 5)

and in another testing environment by the upper end 214 of the plenum chamber part 212 (the test results

are summariggdiavirigUife BidERedrwen enfgdaP aldherBlonhaskioire S8 isrrAsitigpeshiskeasch case

about flush V\él;[)f\l/g‘rlgog&? &XeCB enn%(_:‘m0 t?(grln e?fltgg gll’]e t rQrCé 9@38|rt'ional filter elements of a

group of filter elements can be accommodated within the plenum chamber 140.

The alternative configuration of the side wall 108 in Figure 2A is used in case the
raw gas inlet of a filter vessel is entering into the filter vessel and discharging the
raw gas in an upwardly extending part of a pipe at about the centre of the filter

vessel which in such a case is left void of filter elements.

Another difference to the plenum chamber 100 is given in that the plenum cham-
ber 140 comprises a gas exchange opening not as part of the top wall 150. In-
stead, at a central portion of the top wall 150, a tubular element 152 is mounted
which extends upwardly from top wall 150. At its upper end, the tubular element
152 defines the gas exchange opening 154 of the plenum chamber 140. A blow-
back pipe 160 is extending in the direction to the gas exchange opening 154 of
the plenum chamber 140, the lower end of which defining the outlet opening
162. Again, the free cross-sectional areas of the gas exchange opening 154 and
the opening of the lower end of the blowback gas pipe 160 are such that the free
cross-sectional area of the opening 162 amounts to about 70 % of the free

cross-sectional area of the gas exchange opening 154.

In the Figures 3A and 3B, a different type of a plenum concept is shown, where
instead of a plenum chamber with vertical side walls conically structured plenum

chambers are used.

Figure 3A shows a plenum chamber 200 with a circular cross-section as is appa-

rent from the top view of Figure 3A.

The plenum chamber 200 is comprised of three different parts, the first, lowest

part 202 is shaped as a truncated cone the lower end 204 of which typically rests



The blowback gas pipe 306 receives blowback gas from a blowback gas reservoir 310 of a volume of
1000 I which receives compressed air via feedline 312. The pressure conditions on the feed side of the
blowback gas reservoir 310 are monitored by an optical pressure indicator 314 and a pressure monitoring
device 316. The gas reservoir 310 is connected to the blowback pipe 306 via a feedline 320 of an inner
diameter of 250 mm. The feedline 320 includes two 90 bends and is connected to the blowback gas pipe
306 via a pnélinfatiteieakivé R VA0 BeEseT ARG R YBMEABTI I HE RN 220N Hfe0idNR 22 and the
blowback gasepipe e anmesiisd® ih3thé tUregeitmatic device for operating the valve 322 is
schematically shown at reference numeral 324. In order to monitor the pressure conditions during
blowback experiments inside the plenum chamber 200 and the individual filter elements, a plurality of
pressure-monRerHPRIsENAIRC8B0IB3 firsBarmaase f8nmotliteds A thieapeh areoithier 200 and on

one of the filtg{ecipanentscBathodieiata ielvdinarsietirssoreriaiadnom dirpiess g tponitoring device

316, 330, 332, 334, 336 obtained during the experiments are collected in a computer system
schematically shown as part 360. The test results shown in Figures 5 and 6 relate to tests which have
been performadia¢ anssmt esmpelatiteavesyiste mppessade2dheyresdsre diffiedsimaIpRo values

correspond tQ {he MalHasMeRAsWeE BYep RUREFe TBASHIRHNG deviceRRPraHHNg gblewback pulse. The
blowback gas pressure was varied as is apparent from the graphs of Figures 5 and 6. Test set-up for prior

art system (rERFIR PN ?ﬁ‘ﬂ%& ATHRE P B FREYSIIEHR RFSAM W13 DNSO Muller
Coax valve (bepmaats MORear@o28&.AG, Germany) having an opening time of about 100 msec.

Again, in the example shown in Figure 3A, a third plenum chamber part 212 is
supported by the upper end 210 of the plenum chamber part 208 which, for the
specific example shown in Figure 3A, forms the gas exchange opening 214 of the

plenum chamber 200.

Positioned above the plenum chamber 200, a blowback gas pipe 220 is posi-
tioned the lower end 222 of which projects into the upper end 214 of the plenum
chamber part 212 forming the gas exchange opening. The free cross-sectional
area of the plenum chamber part 212 at the level of the line at reference nume-
ral 213 and the free cross-sectional area of the lower end 222 of the blowback
pipe 220 serve for calculating the ratio. In the present case, the ratio is about

50 %.

It is noted that the vertical position of the lower end 222 of the blowback pipe
220 may be positioned at different levels as indicated by the double pointed ar-
row 215.

Figure 3B shows a plenum chamber 250 which has been designed according to

similar principles as is the case for the plenum chamber 200 of Figure 3A.

The lowermost part of the plenum chamber 250 has a basically triangular shape
as shown in the top view of Figure 3B, the corners of the triangle being trunca-

ted. Thus excess volume within the plenum chamber 250 which could not accom-



The blowback pipe 306 had an inner diameter of about 80 mm. At the outlet end of the blowback gas pipe
306 a nozzle with an inner diameter of 40 mm was used. The nozzle was positioned at about 200 mm
above the gas exchange opening 214 of the plenum chamber. The ratio of the free cross-sectional areas
was 2.2 'Y.. The blowback gas pulse created by the reference system was of sonic velocity. Test set-up
for the inventive system The valve 322 used was a DN 150 butterfly valve (supplier: TYCO Valves &
Controls Distfigida SmbH e iderihgrziBAER GG ERARAIPMRNASLMBIARThI ERIPRYSI Y APY mm and an

opening timelighigingUineOtbruaes cdhexblowhatkegasmuiet RiBkaS positioneddysbwidihdhe gas

for a blowbad e et R AR R IR AR S ATRUIE Rt veioct o0 misee
The lowermost part 252 could serve, similarly to the lowermost part 202 of the
plenum chamber 200, as a plenum chamber per se, whereas the uppermost end
256 would then form and define the gas exchange opening for such a plenum

chamber.

However, in the example of Figure 3B, on the uppermost end 256 of the plenum
chamber part 252, a cylindrical plenum chamber part 258 is mounted, the upper
end 260 of which could also serve as a gas exchange opening for the whole of
the plenum chamber, in such a case the plenum chamber would consist of the

plenum chamber parts 252 and 258 only.

Again and for reasons which will be explained in connection with Figures 5 and 6,
on the uppermost end 260 of the plenum chamber part 258, a conically shaped
and expanding plenum chamber part 262 is mounted which forms the gas ex-
change opening 264 for the plenum chamber 250 of Figure 3B the free cross-
sectional area of which is used to calculate the cross-sectional ratio when the
blowback pipe 270 is positioned with its lower end 272 flush with the upper end
264 or slightly above, as indicated in Figure 3B.

The free cross-sectional area to be calculated and compared to the free cross-
sectional area of the blowback pipe would depend on the position of the end of
the blowback pipe with respect to the upper end of the plenum chamber part
262.

Figure 4 shows a testing device 300 which will be used in connection with the fol-
lowing examples in order to demonstrate the benefit of the present invention as

compared to conventional sonic jet pulse-regenerated hot gas filtration systems.

The testing device 300 comprises a vessel 302 the top of which is closed by a

tubesheet 304 which accommodates a plurality of filter elements (in the following



inner diameter of outlet of blow back gas pipe [ mm ] inner diameter of gas exchange opening [ mm ] ratio
of free cross-sectional areas [ % ] set-up 1 100 210 22 set-up 2 150

examples: 48 ceramic filter candles of the type DIA-SCHUMALITH 10-20 of a
length of 1.5 m).

On top of the tubesheet 304, a plenum chamber corresponding to the plenum
chamber 200 of Figure 3A is mounted the upper end 214 of which forms the gas
exchange opening for the plenum chamber 200 for the examples report in con-

nection with Figure 6.

The test data reported in connection with Figure 5 result from a set-up where the
plenum chamber 200 consisted of the plenum chamber parts 202 and 208 only.
The gas exchange opening was then provided by the upper end 210 of the ple-

num chamber part 208.

The dimensions of the plenum chamber parts of the plenum chamber 200 were

as follows:

Chamber part 202, inner diameter at its lower end 204: 730 mm
inner diameter at its upper end 206: 210 mm

Chamber part 208, inner diameter: 210 mm

Chamber part 212, inner diameter at its lower end 210: 210 mm

inner diameter at its upper end 214: 270 mm

The inner diameter of the blowgas pipe 306 corresponding to the inner diameter

at the outlet was modified for the various test set-ups as listed in Table 1 below.

The height of the plenum chamber parts amount to:
1175 mm for chamber part 202

250 mm for chamber part 208

155 mm for chamber part 212.

The testing system 300 does not include a clean gas section, and the vessel 302
just provides an environment to the filter elements which corresponds to the raw
gas section of a real-world hot gas filtration system. A clean gas section is not

needed for obtaining meaningful test results.



210 51 Figure 6 set-up 3 100 270 13 set-up 4
19

A blowback gas pipe 306 is directed to the gas exchange opening of the plenum
chamber 200 which is represented in one testing environment by the upper end
210 of the plenum chamber part 208 (the upper most plenum chamber part 212
being removed; the test results are summarized in Figure 5) and in another tes-
ting environment by the upper end 214 of the plenum chamber part 212 (the
test results are summarized in Figure 6). The lower end 308 of the blowback pipe
306 is positioned in each case about flush with the gas exchange opening of the

plenum chamber.

The blowback gas pipe 306 receives blowback gas from a blowback gas reservoir

310 of a volume of 1000 | which receives compressed air via feedline 312.

The pressure conditions on the feed side of the blowback gas reservoir 310 are
monitored by an optical pressure indicator 314 and a pressure monitoring device

316.

The gas reservoir 310 is connected to the blowback pipe 306 via a feedline 320
of an inner diameter of 250 mm. The feedline 320 includes two 90° bends and is
connected to the blowback gas pipe 306 via a pneumaticcally driven valve 322.
The total volume of the feedline 320, the valve 322 and the blowback gas pipe
306 amounts to 130 I. The pneumatic device for operating the valve 322 is

schematically shown at reference numeral 324.

In order to monitor the pressure conditions during blowback experiments inside
the plenum chamber 200 and the individual filter elements, a plurality of pres-
sure-monitoring instruments 330, 332, 334 and 336 is mounted on the plenum

chamber 200 and on one of the filter elements 340.

The data including the pressure data from the pressure monitoring device 316,
330, 332, 334, 336 obtained during the experiments are collected in a computer

system schematically shown as part 360.

The test results shown in Figures 5 and 6 relate to tests which have been per-

formed at ambient temperature and system pressure. The pressure differential



120 270 19 set-up 5 150 270 30 The pressure differential at the filter candles created in a set-up
according to the present invention at different levelsof gas reservoir pressure can be varied considerably.
About the same pressure differential obtained by a conventional design (reference set-up) where sonic jet
pulses are created with a gas reservoir pressure of 4 bar, could be achieved with an inventive set-up with
a gas reservoir pressure of 1 bar only. An increase of the gas reservoir pressure up to 5 bar increases
dramatically ¥UseSeURSBFfEtAAtHRE HBESIMeARY sy SR R BFFtHE FARBIEFTAE flRW @ s ¥sectional
areas of the alowngipebriwbabk pigsgasexenangaecrpRringakine plaswariea assigaginaaty more than 220
mbar (set-upf§3 thHg inrth% Sr%f{afl_lené:re ggt-éjrp aE? increase of the pressure of the gas reservoir from 4 to 7
bar leaves the dﬁfererﬁlglppressurg ogserveéja ‘the filter elements substantially unchanged. As shown in
Figure 5, when the ratio of the free cross-sectional area of the blow pipe outlet and the free
cross-sectionaares Qfgherdasoe i angt ppeRingda&at to about 22 % (set-up 1), for a gas reservoir
pressure of 1 bar a differential pressure of 50 mbar at the filter elements is obtained. At a 5 bar pressure

level in the gas reservoir the differential pressure increases in set-up 1 to about
The valve 322 used in the test set-up for the reference system was a DN80 Miul-

ler Coax valve (supplier: Muller Co-Ax AG, Germany) having an opening time of

about 100 msec.

The blowback pipe 306 had an inner diameter of about 80 mm. At the outlet end
of the blowback gas pipe 306 a nozzle with an inner diameter of 40 mm was
used. The nozzle was positioned at about 200 mm above the gas exchange open-
ing 214 of the plenum chamber.

The ratio of the free cross-sectional areas was 2.2 %.

The blowback gas pulse created by the reference system was of sonic velocity.

Test set-up for the inventive system

The valve 322 used was a DN 150 butterfly valve (supplier: TYCO Valves & Con-
trols Distribution GmbH, M6nchengladbach, Germany) having a nominal diameter

of 150 mm and an opening time of about 200 msec.

The blowback gas outlet 308 was positioned flush with the gas exchange opening

210 and 214, respectively.

The blowback gas pulse had roughly a velocity of 90 m/sec for a blowback gas

pressure of 1.3 bar in the gas reservoir.



130 mbar. 22 For ease of comparison, the prior art test results (reference set-up) are reported in both
graphs of Figures 5 and 6 for a gas reservoir pressusg of 4 up to 7 bar. In case of the data represented in
Figure 6, the blowback chamber 200 was equipped with the uppermost conical part 212 as is shown in
Figure 4 and in Figure 3A. The tests have been performed with three different cross-sectional ratios of the
free cross-sectional area of the blowback pipe outlet 308 as compared to the free cross-sectional area of
the gas exchange opening 214, and these ratios i&f&83 % for set-up 3, 19 % for set-up 4 and 30 % for
set-up 5. Adaiy e gifferential gressureicariedes varigehepraiabeetsn0 mbaityytberpsessure of the gas
reservoir of|1 bar to up to more thgnRA9«nbar at a pregsyie ekihe-grferesarysy-etethanayhen the

cross-sectignal ratio was selectedhigR@39<CHudt is N Hiaythesisaninaeligst according tg the present
invention nat only can be varied qyigea[vg%qoad range of differential Pregsssep by selecting|the gas

reservoir pr,ssure DU%@F(&B il ftar amqlér@,l of clea |ng gas Q%Jme is eeded asggmpareo o the
conventional sonic jet pulse system (reference setup): For creating a pressure differential of 65 mbar at

the filter elements the fSifoWg ¢onditions3Rere required in se&@ 5 and the referehte set-up:

Figure 6
set-up 3 100 270 13
set-up 4 120 270 19
set-up 5 150 270 30

The pressure differential at the filter candles created in a set-up according to the
present invention at different levels of gas reservoir pressure can be varied con-
siderably. About the same pressure differential obtained by a conventional design
(reference set-up) where sonic jet pulses are created with a gas reservoir pres-
sure of 4 bar, could be achieved with an inventive set-up with a gas reservoir
pressure of 1 bar only. An increase of the gas reservoir pressure up to 5 bar in-
creases dramatically the pressure differential, depending to some extent on the
ratio of the free cross-sectional areas of the blow pipe end and the gas exchange
opening of the plenum up to significantly more than 220 mbar (set-up 5) while in
the reference set-up an increase of the pressure of the gas reservoir from 4 to

7 bar leaves the differential pressure observed at the filter elements substantially

unchanged.

As shown in Figure 5, when the ratio of the free cross-sectional area of the blow
pipe outlet and the free cross-sectional area of the gas exchange opening is set
to about 22 % (set-up 1), for a gas reservoir pressure of 1 bar a differential
pressure of 50 mbar at the filter elements is obtained. At a 5 bar pressure level
in the gas reservoir the differential pressure increases in set-up 1 to about

130 mbar.

When the free cross-sectional ratio is increased to 51 %, the differential pressure

may be increased up to more than 200 at a gas reservoir pressure of 5 bar.



Reference set-up: pressure 7.0 bar Set-up 5:pressure 1.5 bar For obtaining comparable regeneration
results, comparable volumes per filter element of bloyyback gas had to be delivered to the system. 23
Claims A hot gas filtration system comprising a filter vessel, a tubesheet separating the interior of the filter
vessel into a clean gas section and a raw gas section, said filter vessel comprising at its raw gas section a
raw gas inlet and at its clean gas section a clean gas outlet, a plurality of filter elements having a raw gas
portion and & Efeg?Se&d sAMPSKIAGUFARPBPTIREL BIetHERWIBAliCAP IR iHRWB B ARSYEYftoups of two
or more filteriglesienisapaiddilteg elesnenisdoeing aagunertedriothpriedzesbegtaiih theireiean gas ends
and extending with their raw gas portions into the raw gas section of the interior of said vessel, two or
more plenum chambers accommodated in the clean gas section of the interior of the filter vessel, each

plenum chamBeiaecntingodriitntpaieseiatas dad enus 6f the MilrveaskhehesTiTesROgroia@p of filter elements,

each of said piRppR ERATADSKS GOHPRPHIRISOCR B8 PLHEZNZCRNE RINGHONiFigara dikaed fivid-
communicatignrgfég interior with the clean gas section of the interior of the filter vessel,

The tests have been performed with three different cross-sectional ratios of the
free cross-sectional area of the blowback pipe outlet 308 as compared to the free
cross-sectional area of the gas exchange opening 214, and these ratios were

13 % for set-up 3, 19 % for set-up 4 and 30 % for set-up 5.

Again, the differential pressure could be varied from about 50 mbar with a pres-
sure of the gas reservoir of 1 bar to up to more than 220 mbar at a pressure of
the gas reservoir of 5 bar when the cross-sectional ratio was selected to be

30 %.

It is noted that the cleaning effect according to the present invention not only
can be varied over a very broad range of differential pressures by selecting the
gas reservoir pressure, but also a similar amount of cleaning gas volume is

needed as compared to the conventional sonic jet pulse system (reference set-

up):

For creating a pressure differential of 65 mbar at the filter elements the following

conditions were required in set-up 5 and the reference set-up:

Reference set-up: pressure 7.0 bar

Set-up 5: pressure 1.5 bar

For obtaining comparable regeneration results, comparable volumes per filter

element of blowback gas had to be delivered to the system.



a blowback arrangement comprising a blowback gas reservoir and a blowback gas pipe for each group of
filter elements, said blowback gas pipes having an aylet positioned in said clean gas section of the
vessel, said outlet of the blowback gas pipes being directed at the gas exchange opening of the plenum
chambers, said outlet of said blowback pipe having a free cross-sectional area of from about 10 % to
about 90 % of the free cross-sectional area of said gas exchange opening of said plenum chambers.
2.The hot gas filtration system of claim 1, wherein$&i@¥ee cross-sectional area of said blowback gas
pipe amounts to about 12 % or more of the free cross-sectional area of the gas exchange opening of the
plenum chamber, prefertadpdy thabbobh Eydeto abroptristhg/o, more preferably to about 20 % to about 40
c/o. 24 3. The hot gas fiItgaHRQrgygggQ’ of claim 1 or 2, wherein said outlet of said blowback gas pipe is
positioned at about the upper end of the gas exchange opening of said plenum chamber, optionally about
flush with said upper end dtHRSYREEREAARIGPBRiIMY AT I8 Hist BRsrriveasein SsteR8claim 1 or 2,
wherein the blowback pipgas estangeshsushdihedds sudtrire)daiads iaio tiegasexeimngatopening of the
plenum chamber. 5. The hot %%s flltre}tllonas¥stem of.a@{ ane g{ lctlal s.1to 4, wherein f(?réanach group of

filter elements a separatersré M chamber and blowback gas plpseciéa %?o%?aes 6. The hot gas filtration

system of any one claims9B$cPStigherein the plenum chamber has a non-circular configuration. 7. The hot

gas filtration system of any gie=pkg¢laimadr @dneheraiing Rlewbaek pornrgearni cxaarises blowback
valves, said blowback valves é)referak%,y avilnt?/ %{1 mina) diameter in relation to the inner diameter of the
about'1.1,

blowback gas pipes of frod a Bﬂt ORI R=1i0 'greerfgrgmﬁrgf' from %géhafr&@dt(')na%%? h.1.
more groups of two or more filter elements, said filter elements be-

ing connected to the tubesheet with their clean gas ends and exten-
ding with their raw gas portions into the raw gas section of the inte-
rior of said vessel,

- two or more plenum chambers accommodated in the clean gas sec-
tion of the interior of the filter vessel, each plenum chamber accom-
modating the clean gas ends of the filter elements of one group of
filter elements, each of said plenum chambers comprising a gas ex-
change opening providing a direct fluid communication of its interior
with the clean gas section of the interior of the filter vessel,

- a blowback arrangement comprising a blowback gas reservoir and a
blowback gas pipe for each group of filter elements, said blowback
gas pipes having an outlet positioned in said clean gas section of the
vessel, said outlet of the blowback gas pipes being directed at the
gas exchange opening of the plenum chambers, said outlet of said
blowback pipe having a free cross-sectional area of from about
10 % to about 90 % of the free cross-sectional area of said gas ex-

change opening of said plenum chambers.

2. The hot gas filtration system of claim 1, wherein said free cross-sectional
area of said blowback gas pipe amounts to about 12 % or more of the free
cross-sectional area of the gas exchange opening of the plenum chamber,
preferably to about 15 % to about 50 %, more preferably to about 20 %
to about 40 %.



8. The hot gas filtration system of claim 7, wherein the blowback valves have an opening time of about
400 msec or less, preferably of about 200 msec or Iggs. 9. The hot gas filtration system according to any
one of claims 1 to 8, wherein the system comprises a plurality of safety fuses, each filter element being
connected at its clean gas end to one of the safety fuses. 10. The hot gas filtration system according to
any one of claims 1 to 9, wherein the blowback arrangement is designed to provide pulses of blowback

gas to the pléhum cHEnIEr8asIH R{OROTYFASMIREETH Ry &Int oVEXRIIRIM BRI I9etdsh R pulses provided

by the blowback armbogeangaseirliepeditviike gasBsohangegpandtg of the: lassa chambers such
that a volume of cl%%nd?as of the cle naqqsifectlon ) SU}S:éﬂed |r}to thﬁ£l%num Fuhs%rrmﬁgss.a}g: The hot gas

filtration system acCor HS f'glam 20% SWherein the jet 88 S %V%Lrjéé as a non-sonic jet pulse to

the gas exchange ¢{Rehgnst tHdhtegrmeseanBeroneNingrocess for regenerating a hot gas filtration
system of claim 12, the process comprising providing non-sonic jet pulses of blowback gas from the

blowback gas reseq/l%rﬁ/ia bIoS tfack_ §)ripes into t ecpall?guj!nogl}am er of ahle% tog up of filter

e gro
ot iitrati system erein. t ow 1pe IS
elements. 14. The process gradiHey NWHaren the Ron-sonic je\f'pufse is denvered to e gas exchange

opening of the plenarreobarhbetisticat thatotdatkexianceantgabdroas g irwe gaesediohtimo the plenum
chamber. 15. The ypeRSs eh&lalbprl3 or 14, wherein the jet pulse is provided to a fraction of groups of
filter elements during continued filtration operation of the remainder of the groups of filter elements.

5. The hot gas filtration system of any one of claims 1 to 4, wherein for each
group of filter elements a separate plenum chamber and blowback gas

pipe is provided.

6. The hot gas filtration system of any one claims 1 to 5, wherein the plenum

chamber has a non-circular configuration.

7. The hot gas filtration system of any one of claims 1 to 6, wherein the
blowback arrangement comprises blowback valves, said blowback valves
preferably having a nominal diameter in relation to the inner diameter of
the blowback gas pipes of from about 0.8 to about 1.1, preferably of from
about 0.9 to about 1.1.

8. The hot gas filtration system of claim 7, wherein the blowback valves have
an opening time of about 400 msec or less, preferably of about 200 msec

or less.

9. The hot gas filtration system according to any one of claims 1 to 8, where-
in the system comprises a plurality of safety fuses, each filter element be-

ing connected at its clean gas end to one of the safety fuses.

10. The hot gas filtration system according to any one of claims 1 to 9, where-
in the blowback arrangement is designed to provide pulses of blowback

gas to the plenum chambers.



11.

12.

13.

14.

15.

25

The hot gas filtration system of claim 10, wherein the jet pulses provided
by the blowback arrangement are delivered to the gas exchange opening
of the plenum chambers such that a volume of clean gas of the clean gas

section is sucked into the plenum chambers.

The hot gas filtration system according to claim 10 or 11, wherein the jet
pulse is delivered as a non-sonic jet pulse to the gas exchange opening of

the plenum chamber.

A process for regenerating a hot gas filtration system of claim 12, the pro-
cess comprising providing non-sonic jet pulses of blowback gas from the
blowback gas reservoir via blowback pipes into the plenum chamber of at

least one group of filter elements.

The process of claim 13, wherein the non-sonic jet pulse is delivered to the
gas exchange opening of the plenum chamber such that it sucks in clean

gas from the clean gas section into the plenum chamber.

The process of claim 13 or 14, wherein the jet pulse is provided to a frac-
tion of groups of filter elements during continued filtration operation of the

remainder of the groups of filter elements.





