:e3e" "t LX6<TmyGP1994 PCT -1 01.10.03 METHOD AND DEVI CE FOR CLEANI NG
*COVBUSTI ON | N3 HCATI ONS The invention relates to a nethod and t 0% %2vice
for cleaning vessels contam nated with dirt, resp. with slag or ashes. In
particular it is related to a nmethod and_{o a device for the so-called
on-line blast cleaning of conmbustion installations in accordance with the
preanbl e of the independent clainms. 5 Heating surfaces, e.g. of waste
incineration plants or of coal fired boilers in general i 0 a
strong contam nation with dirt. These types of dirt nornammmmmmMEMWMLrganic
conpositions and are typically produced by deposits of ash pq&ﬁ& l es on the
walls. Areas in the zone of high flue gas tenperatures are in nost

i nstances very hard, because they renmain stuck to the wa i "

nmolten formor nmelted on form 10 or el se are stuck togetm mmmuwmnwmmgll by
substances nelting or condensing at | ower tenperatures, en _these solidify
on the colder boiler wall. Coatings of this kind can only be" P&%oved with

difficulty and unsatisfactorily by known cl eaning nmethods. This leads to
t he consequence, that the boiler has to be switched off periodically,

cool ed down and ¢l i ther f < {,0g.
Because 15 boil eﬁ@ﬁ%ﬁ&ﬁéﬁhgﬁ{ﬁ@*dﬁsemméecmﬁgﬁgbﬁg
dimensions, it is frequently nece {0y i a scaffolding in the
furnace for this purpose. This adﬁ%@%ﬁt@&%itat es an interruption of
t he operation |asting several days or weeks and apart fromthis, because of
the substantial dust - and dirt emssions it is exceedingly unpleasant and
unheal thy for the cleaning personnel. A usually unavoi dabl e acconpa P1994
PCT -2 01.10.03 nying phenonmenon of the interrupted operation of an
installation gig;fRRRGER14E IEMEaDaend 1Bl RE Jort eI V&SeldSomaminated

consequence of the great tenperature changes. Apart fromthe cl eani ng - and
repair costs, withedis sespl-with $lag opashes.dh parecuiandt isirelated da aduethed andhto a de-

production - resp. ILnco | 0Sses r.epresent an | rtan

factor. 5 ConVEﬁ&P‘E)‘hﬁFo'g?léeéinqrﬁgnmﬁtfge@mﬁooﬁ C8¥<‘§ﬁ§108 ,m%?lga\{%éﬂr{ear&g@é?cleng
and the utilisai188pRAmSIEFThd Ridesdndamelamswat er-j et bl owers / soot bl owers
and shot peening. Known is a cleaning nethod, in the case of which the

cool ed down - and also the hot boiler still in operation is cleaned by
means of the introduction and igniting of explosive devices. In the case of
t he net hod_described in the dqocunent EP 1 067 349, a O.CE%Imﬁg expl osilve
devi ce by freanieating surgases &c- |0 Avaste; Beiperatigh Plani Otfi?Qgﬂpﬁlr(? iy 'BECPHE
heating surfacg, aRtAT RakRHs Wohfinfhdifon WEHE. IR X¥RHed D VBt ARYMEIy havd hen
ig nited. The cakings on the heating surfaces are blasted off by force of

t he det onat i orinorgsnioedmpesitidng and erevtypically produesid hyrdepagits| of gisly gertisles oy thehe

shock waves. Wth this, hod, the. cleaning tine . in conparison. Wt e
conventional NASNAEGS "ﬁﬂ%&%ﬂq gpﬁgﬁa@feegqsote?@erraéu&?fc%rgn@%éh?%flgsct% eP)}’FeH'Wt h
the necessary 15af Btyaubd Befwrhan Stuck ie tHel AR sBerciandlgoih A€ elted bh A&m

i.e., during the operation of the conbustion furnace, resp. while the
vessel is16ti |dr elss ase Buek tagather paithe Wkl fhytsubsianess msting er Gondepsing ¥)lewenp

o B b ehbifes, RikPmell i fin)'chiin@c S8R QAR cAtERNLA il TBRACM davs

only be removed with difficulty and unsatisfactorily by known cleaning methods.

£
S

This leads to the consequence, that the boiler has to be switched off periodically,
cooled down and cleaned either manually or by means of sand-blasting. Because
15 boilers of this kind in most instances have very large dimensions, it is frequently
necessary to install a scaffolding in the furnace for this purpose. This additionally
necessitates an interruption of the operation lasting several days or weeks and apart
from this, because of the substantial dust — and dirt emissions it is exceedingly un-

pleasant and unhealthy for the cleaning personnel. A usually unavoidable accompa-



20 Di sadvant ageous in the case of the nethod described in EP 1 067 349 is
‘t he necessit 1854 PEXpl osi ves. Apart fromthe high costs of the explld€i¥¥e
material, in order to avoid accidents, for exanple) during the storage of
the explosive material, elaborate security precautions have to be
undertaken. The introduction of explosive material into a hot vessel in
addition calls for an absolutely reliable and efficient cooling system in
25 order to prevent a premature detonation of the explosive nmaterial.

P1994 PCT -3 01.10.03 It is the objective of the invention to create a

met hod and a device for the cleaning of conbustion installations or vessels
contam nated wiith dirt, resp. with slag, w.th i ch installation,does
not have to b I%BIEQDGHWHOHGEF}ngfeﬁé‘p@ag’aﬁﬁaHan 8%12? é‘ﬁt%{r??ﬁow{ehaaa\ﬂﬁg%%t the
installation jged gméteﬂélsatﬂeﬁ@éwést b0 RESiqendd Bf IOGteat idtRpedrecsegtal |y 5
w th which any endangering of personnel and of installation conponents
during the clApart frgmphe clegsings- andriepaisendts, theestandjssititdosie of ghedastpléasion dyp t he

invention, as it is defined in the clains., The cleanj i,scl osed
here is basededhe PROAHgH Iy TGS dypde IP?SG%feBregﬁ'g/%rlmigg{v}\%‘!é}%ygﬁg?ggif%@p’r esp.
conmponents, which are either individually explosive or in prefer 10 ence
only explosive as a mxture, into the proximty of an object to be cl eaned,
in order to subsequently get the at |east partially gaseous expl osive

m xt ure t o5 deComahtondi@icahing méthdds; for @Raraplepare bloder hdatingrandtheaitifisatoaudfd be
able to be stored and handl ed separ at e}y, i.n order ho if at all possible be
abl e to excl usfeamtiet clrsnens waier-iet Blowess  joat RIQWEEANd ShOHREERINgs hossi bl e with
the cleaning nethod in accordance with the inven 15 tion, because the
explosive material or the explosive mxture is capable of being produced at
the point or in the vicinity of the point of a vessel, in which it is to be

utilised. Thi g,64R30% @Eaﬁihg nSAh@t, Yn freaRITSAHIGh BRREoBRHIGHE. - aiitalsotthehot
cl eani ng device according To the invention, during an introduction - and

posi ti oni ng pboiterstlldf opdratieteisickeanerbbeseinssifiibe ingiodustignang igniipp oheple are
resent yet and therefore also {2 e val i The
(F:) | eani ngypr oc&Y§ dlercﬁch%?lbeaﬁ%S O\?ﬁ%%mgﬁlgé %%?/%%te %1 grrl]tﬂlkksd%glr eﬁtgrg??éfgﬁ'taabl e

for conmbugyi ogosla®bailbavd RGcaby Mesis 6fkaycoolddylaasdhis wirdipha irte trabeproyintity of
caking, which is produced especially by the conbustion of coal,, refuse,
sewage sl udge ther haasingsudees comparimatepaith dirp whege i GRRIPUVGESYES 1§118eN i s i s
appl i cabl e | nnR%t’fh%%laﬁ{ § Bn Yiendalifik SurPlces LRUTABENEH B q‘%l%e%ff LB RtibRN

i nstal |l ations. e cl earrlligng process; however, nay als e applied for the
renoval of dimt well @ berhd Ribra&ldnatdf ahs wallt probiered Iofe presshtosk ofaves.r Withsthesh as,
e.g., in flue gas cleaning installations cenment

NS, paper mlls, silos. in th
i ndustry, et c.Methage thy gledning pmedn ica@pgrésoabv? @Pﬁ}? o8V eioprledeRe H‘ﬁ{hioﬁf; % he
operation;gf applaMe reductd sigdftidahi}f Withhd Recessary safety precautions, the cleaning
can take place on-line, i.e., during the operation of the combustion furnace, resp.
while the vessel is still in a hot condition. With this method, it is possible to clean a

boiler within hours, while with a conventional cleaning method days would be re-

quired for this.

20  Disadvantageous in the case of the method described in EP 1 067 349 is the necessity
of explosives. Apart from the high costs of the explosive material, in order to avoid
accidents, for example, during the storage of the explosive material, elaborate secu-
rity precautions have to be undertaken. The introduction of explosive material into a
hot vessel in addition calls for an absolutely reliable and efficient cooling system, in

25  order to prevent a premature detonation of the explosive material.



the 'vessels still hot and exceedingly purposefully and precisely dosed. As
.a resul t, theripd4raT down-time costs are reduced and no conponent sOEF.08 he
installation or sections of the vessel are unnecessarily subjected to any

| oad. The hazards for the personnel of thg plant are also mnimsed. This
in particular as a result of the exceed 10 ingly short dwell tinme of the at
| east partially gaseous expl osive conponents or of the mxture in the hot
anbient. In a preferred enbodi nent of the cleaning nethod according to the
invention, a fuel, in liquid or gaseous form e.g. acetylene, ethylene,

nmet hane, ethane, propane, petrol (gasoline), oil, etc. and an oxidi sing
agent, e.g., oxygen, are brought into the prOX|n115 ity of a surface to be

cleaned. Ther ¥ it fhe obinstivnehths inyeation %E%Fe‘t“é@é?eﬁ@t‘dWg%%f&&gﬁtqliﬁn}r@rﬁft ed.
The for o, of _tagLHRbARkbARIA0 bt \tb%?ewrcaetsﬁn{s%ew&tﬁ APrage wih LRE, sk
waves, a pi pe, cause the breaking o of the
caki ngs on t he/hiwhl the irsedlatibh dotdhns Hake t@beahutf@vmfdurhlg the cleanipg oiibn@tlon,
conponents can al sq be mxef tog;t er. in device aceo rgli ngrwto t he

i nvention. 20Witheviigh te ipytaliatien Hlao‘%lF%hCOH E‘é’§§§?’§‘ ip 3 ShQTt B5i40g SR Wt h
this the agantjh Ve s mfa%ﬂﬁsmtldﬁrboht&n&mpauﬁﬁ the

cont am nat?onwvm&lth dlllra{l]}egﬂ@c &Iu'?éngf %?r%ng}? the dirty vessel. The d03| ng and
the force of tleniayptoesssdnnanimisdsl e to be and are sel ected in such a
manner, that no damage to the installation occurs. For exanple, the m xed
gas quantity of acetylene and oxygen necessary for an effective cleaning
lies 25 between 5 and 30 litres per explosion. The optimum m xing ratio of
t he gases can al cul .at ed i chi i es and in the
case of acetyl ﬁé’g YR elblgve &é'%‘gnu‘%b%rggé %{g&%ﬁat Eeﬂggcéag@of an

expl osive gas m xture of oxygen and acety P1994 PCT -5 01.10.03 |l ene, the
ratiois at 3.5:1 with a total gas volune of , for exanple, approx. 100
litres. The possibility of the opti num dosing of the conponents utilised on
t he one hand rThdeteasingmeetiodddinélogpddest is based anrbringingogasegushlgitid andfer p&tuces
t he hazard - and damage risk for the j umran

5
An in prefer e PRGES rESE- RINRQUENISW IC}S‘&reI %{ﬁ'f‘%m fvé&farw ERGEG T ¢ qpre&%

instal | atijgn ﬁé@or&&@x@lo@w‘é%%ﬂnu&ﬂl‘é Bii® Wehprokithiey bhen BbjeXi 15 Beyclednedhin
pl ace to be cl eane means of this device, after the positioning of the

devi ce the compderemsubsequentdy getrthe aidaass paitielly BAseowseNpEOSI Vgt EHIS EXIGIORAE-t he
installation resp. into the vessel. In the case of an on |line cleaning
operation, the vessel to be cleaned and, e.g. the flue gas may be up to 10
1000C hot. This signifies, that for the prevention of a premature explosion
the mate ri al r i f redand daiBed
brought to chFogétfé% FI%? L g&fa%rr@ﬁg t?gg?ager%lst %ﬁ?%ﬁeggrtggg;%oaﬁ{e of being
heat ed up by, separatelyeat oxrdadtoaiflaoall p?limlplbp@biesto |enclpd©ﬂ@rf@ﬁ@fé qfwenrmmupe

| at ed and/ | Thi d
Uher mal Ly | ns URRISPRG: Haisds Parie auf npyieanibegnrid &) alGrERrs a0 iBets « ne
pi pe or carducigd gtaéfft{ Q&eéftﬁosﬁ’{'@%ate—Fﬁﬁ o Y EXflodi®s nixiid e epdbleroffs¥ing he

materials Util1sé cleaning is preferably designed in such a
manner, that |prodluz:ed apﬁicl rmnnrforflu e Visinitygofvthe ot ofia vessel il ihichs i ppiaybef

cool ant from OUISI t he ng device t n o]
the expl osi ve Hie ‘%‘F [ees tﬁ%é%@@t%&@ﬁvpn% 'H%bée% %ltﬁgﬁgégl ?‘Eﬁ?&?‘éﬁ%
woul d only havﬁcéﬁu{getoetﬁb' ipRAdoM dutinghe iaebMetioh onand Pdsitiding protess of the

device no explosive materials or components are present yet and therefore also not

20  exposed to the prevailing heat.

The cleaning process in accordance with the invention is particularly suitable for
combustion installations with sticky, fly ash with a tendency to caking, which is

produced especially by the combustion of coal, refuse, sewage sludge or hazardous



20 exanpl e, gaseous conponents and correspondi ngly coul d be designed to be
snore sinple. BAHRENI ng device of this type is al so not dependent 0bi0.03¢, g.
wat er connections in the vicinity of the object to be cleaned. If for the
cooling a coolant, such as, for exanple, water is utilised as insulation
material for the lance, then for this pur “‘pose connections have to be
attached to the [ ance. Any hoses required could, if so 25 desired, be
renoved prior to the actual utilisation of the lance for the cl eaning opera
tion. If a cooling of the lance in a positioned condition by neans of a
flow of coolant is necessary, then this in preference is effected by
conducting a cool ant through .the |ance, so that, it flows directléﬁinto t he

hot vessel. Awas@dnpiegalaelhisds appicablern nagculardp the figdsofotieam iggneators of
manner, that t. i3 -0 i -6
01.10,03 In 0?8@?8%%%83%1?&& g?f/ﬁ%rcecﬁglgéj r?‘ﬁéggglgg\??%?ﬁ\ég gﬁgfbeaagéggﬂrrgo??rée
expl osi on, t heeraupll of dirv i othtr instalatiqnarwitlahdrgd dgpesite wé dirt,such es,iesg. pineflesr abl y
only produced at the pqint, where the, explosion is to take place., This is

i npl enent ed, 8% Clé"ﬁ%‘ﬁgl“és,talwoﬁ’ﬂaﬂﬁ rﬁﬂlgo s i1 B’ieece&%@t H’_?@HS@E ki 'S :gk’ét
agent in the W&k il b518ld be WA olibdirthefe 6haaniGflof 4 blahs i.el cRQURVR IwithAl SO
possible to already bring together the individual conponents in a part of a
supply line, ehgvesselastildot ard exeeedinglxspurpesetuliy ansk prepisely domed. tAfor seryh,

m xi ng of individual .components is already started shortly. ke pl ace
to be cl eaned NEPRR ‘il%‘%nqﬁ@(?ecggt&@e %eg\‘l%et%yarér'@c%oﬁ?ﬁogﬁ%,s %If %h‘%/%lgtgpg%onp%rgsgf“bl e
to directly iRioh9@paR wisehR! Gilc@sail§ sabjetids tovhiy Wad, THE Razafdsi fas td) peat i on
resp. into a vessel. Also in the case of this 10 variant, the hazard of a

prenat ure explsosnamf die plapl aeialse minimised| Thishn pakiculerss p seswltrifthe exepsdause
Do o P s 1 bl / SETH Mt
bbie to babcarnRahel anElH PR LRl SREL SRRIOBRE b RPN & ofihe ' ©

presence of anyixa¥PlOGe w6t smbiend al s. | f instead of gaseous naterials one or
nore materials in liquid or powder form e.g. fuels, are utilised, then

t hese are conducted to the place to 15 be cleaned through e.g. the

pi pe-1i ke device by neans of a suitable punping device, where the materi al
or materials in liquid

wd i s, . N f ;
ebuli sed or dnrraated SrpbSunt ot Of Hsningriaficd fSridloBhg iNbIRG 5 fuds o
- or gas atomj fqiuRf‘er s8ous TP Sd. £ heBtylds, sthilehs bthdhe! Biflakd, §26PaR8, petrol

A
oper ati on. Thel 303| ng %‘ gases, resp. "of gas" m xtures, possibly also of

| i qui d mat eri agssolinek ed, 20 apt avexplivhpagdst.\e.hyoxygemareobropghisioirthe proxeat s .

Bef or ehand, pr.eci sely_ dose antities of gas resp. liguid can
intr oducecoiwi ntiy eﬁgg%rfwéggaﬂﬁe%é;%qegﬁ %g.cg.mpB?enﬁg%rﬁsml dg%?]recr):%ﬁgéu?sleT ling
from commer ci a(?demlﬁvgfﬂidea.b’rlee e 6lyihe Mid@mation hed thei durfaed imade of vibegabatte

pressure vessels provides the benefit, that the quantities and with this
the fill presstiodswayes; p8stwakobaresselas of apins eause thedireakingief b thecgkings

desired force of .t 5 oR i : [ 4 by
t he i ntroduct i%nnth(%]tw %lﬁeangéggga%ér){hei %%a?lgl\s/ge%fyntggrsggéc:e's gﬁgg%{) %Ilééﬁcﬁgﬂ 4 %(?Pr% of
t he conponent smixedtdpetiepin deldedioe adcordibg ® the iben@pt exceedi ngly short.

20 The force of the explosion necessary for cleaning and with this the quantity of the
materials used is dependent on the type of contamination with dirt and on the size of
the dirty vessel. The dosing and the force of the explosion are able to be and are
selected in such a manner, that no damage to the installation occurs. For example, the
mixed gas quantity of acetylene and oxygen necessary for an effective cleaning lies

25  between 5 and 30 litres per explosion. The optimum mixing ratio of the gases can be
calculated from the stoichiometry of the gases and in the case of acetylene and oxy-

gen it amounts to 1:3. In the case of an explosive gas mixture of oxygen and acety-



P1994 PCT 01.10.03 In order to prevent a dilution of gases, gas mi xtures,
‘materials in POMRIT or liquid form e.g. by the ambient air or fl ¥el0fds,
the materials are preferably held at or in the proximty of the place to be
cl eaned, for exanple, by neans of a suita&%e thin-wall ed container. This is
particul arly advantageous in such cases, Where an explosive mx 5 ture is
to be produced only in the proximty of the surface to be cl eaned, for
exanpl e) by a separate conducting of individual gases or fuels in a

pi pe-1i ke device or a lance, resp.. A vessel of this kind, i.a., serves for
preventing a dilution of the gases, in par ticular prior to their conplete
mxing and if so required also serves for their_copoling. Exanpl f

sui t abl e t hi nlepgl the mtiogsehs Adr ylth@éotékg%ﬁnvawﬁlﬁg? of hf%%ﬁ%ﬂédﬁppﬁ%- ﬁ@%ﬁ‘!ﬁef-ke 10
containers, o hble ks L J3s quyh' ;

exanpl e, sac k&‘r‘% bgg%ﬁgi\ﬁl %ﬁ%}g%ﬁlﬁ’sﬂ g%: E%ﬁ“éﬁ Llfegc |1 g%tggglﬁits tQI';tdiSér):IglrEh e?ine et

pref erabl y at tedlobsdhé oleamag eosts afid en fiepsherchagd alsatreduves thednatard rdandfdanke

| ance and is inflated by the gases thenselves. In order to prevent a

premat ur e expP@%ﬂ%ﬁbbﬂwﬂW§dﬁﬁpﬁﬁﬂgﬁw magDeWefer, it should be inflated
nore rapidly than it heats up as a result of convection or radiation and/or
it 15 should be cooled. In preference, the thin-walled containers have a
greater volune than the total volune of the conponents introduced into
them On the QQGinWéTQren&é‘%i%e-mﬂ@\d@ﬂb@, ez, N Ei0R] idristreRetd igd awinseillatibreresp.
thin-wal | ed container by bursting, e.g. of elastic, balloon-like contajner.
On the ot her [nin@, vessst arddbipyEht inforthe peoximii obthecplace 1) heesleangdddy BigaNH!

non- expandi ng .at.er.i al ch. as, .. =1 i

paper envel opé@? d?‘ﬂ%?’ 3%$%&§@%8€1§P%1 %E%%%@Aﬁetp ﬁgaﬁgﬂéééﬁlfﬁrewe@}rﬂf% F%S t9 % t he

ambi ent. Thi s apleay ®btigtratucsd Ritvitleemstaliationuesp. dnoahe gessell in theecasastarnbdn-
pernmeabl e materials or in the case of a possible perforgtion of the
thin-wal | ed cdingglessing appiagsianclha vesssktocka deaned agd, "e&-atg‘ﬁl & g3 mayhe® B by
sharp obj ggt s ofnd Rt TRAY, i f £5Rmahlt€ e£N0LibA theFhardt

t hi n-wal | ig C&Rp%iq\@l' T@Q?‘@EQ& tg%et%{ g%rb?endeg?gf%re c{anaby ﬁgﬁ;ns} of epaassi ve
cool i ng net hodris dthistdfor cieaningf e.g. gras aid\feels,chlbitligediroaght éx fleaishivesl glace

m xture, in the introduced condition, of_the cleaning device no, additj.onal
cool i ng means e IHidy RN theYrare crRabe 8{1%’%‘%13‘3?8‘1 (B’Pg‘?yntedg' tcnﬁ%t % 93?18%1 i‘/lée
m xture. Apar ltpéé)er ﬁg}ﬁ?ﬂ%ﬂ&e BRAS LM fshRRA! andidFRlobledC Fhisaan 1ef achiteed |b?:ani ng

device this a e advantage€ that supply lines for the materia
requi red for tpige madel984f BETmaly irdelatiag oGtesivisiresp. by acaalingsystany aftachedi | y

be kept separate froma possible |ance capling.system. In th e .a
conbi nat i gg witBhPIRe ﬁéﬁ%‘?‘@&teﬁéﬁr@@% Iﬁlﬁegqgvscf)glmg foﬁg pé%en%thé rgfogﬁ%ar?@%%'
process is ablgg {tQisb@fdreRd clemarg isiprbledablyndispend @nsuchfa radnes ahdtyt ig\capdbidl e
in frastructure. 5 Athin-walled container, and therefore also the

materi al s contadifwrstioningiwithqus a cgptinyioas gpply of coolant from outside into the cleaning

device or to the components or to the explosive mixture of gas, respectively. A pipe
or a lance therefore would only have to be equipped with the connections for the, for
20  example, gaseous components and correspondingly could be designed to be more
simple. A cleaning device of this type is also not dependent on, e.g. water connec-
tions in the vicinity of the object to be cleaned. If for the cooling a coolant, such as,
for example, water is utilised as insulation material for the lance, then for this pur-
pose connections have to be attached to the lance. Any hoses required could, if so
25  desired, be removed prior to the actual utilisation of the lance for the cleaning opera-
tion. If a cooling of the lance in a positioned condition by means of a flow of coolant
is necessary, then this in preference is effected by conducting a coolant through the
lance, so that it flows directly into the hot vessel. A cleaning device, however, may

also be designed in such a manner, that a coolant flows back again inside the device.



bei ng protected agai nst undesirably high heating-up by neans of a thermal

‘i nsul ati ng preteckGve envel ope or by neans of a protective envel opelldBready
containing a coolant. An exanple for the latter kind of protective envel ope
can be designed in a very sinple manner agd, for exanple, would conprise a
materi al as absorbent as possible, 10 e.d. crepe or a sponge-like material,
whi ch prior to being introduced into the hot installation is soaked with
coolant, in preference water. It is, however, also possible to manufacture
the thin-walled container itself out of a material, which absorbs or stores
coolant. It goes without saying, that it is also possible to cool the

thin-wal |l ed contai ner by 15 neans of a sujtable coolant, e, g, by spraying
wat er, air or Imondextoeanpietelyopreclyde the Rﬂ??‘@‘l’ct}ﬁé’?? TS %‘@lcgﬁ)ﬁ’t ﬁ?%éﬁp?a/'Al o

possible is t i) |21 RS o 088 i J r SRR, dRkrel NLO
t he thin-wall gge’c%heagtltﬁnagtr%l&ﬁl nggirrtng{u?én)%ﬁ’gff?%gl,yoiné?{)ﬁjg?ééiatag%seur face irs(,3
cool ed from t tie éxphistbar. is Thitake flave. Thiaripireplementedefoc erdznpledbyvrtiking ecom-

introduction of a liquid or seous canmponent util.ised for the cleani.n
operation. 20Pwstblg S%ear“%m“eqxg‘%ﬁ@a aﬁﬁ%ts‘fqgli'? V?Sﬁeldgseiﬁ’r 85’8&1? F?gb‘? ﬁlga?eﬁ'r ﬁl%gl | ed
cont ai ner £onghgbeerOfisd Péss fbid]&a&)hﬁrihﬁitdkeﬂ@ hRdngenfudl Afhpdreh® ih Agaressel

to be cleaned Inside a suitable protective device. This is inplenmented, for
exanpl e, by nefasupplydiner egednside thiclanese A 2 sewbcfttbist the thpwagh maixievefce,

.g. tectiyve bell f t ached .t t he | .
Chti wal | ed- coMag compmists Sty SFr sofnaRaedifePies fone AREEd, Wibs
flated condit kl&émec&@ré_gafggeg%ehmioq@,\ﬂ ReldoSpEAEIBiecaB ket Mitolude aPeNpssivet hat

it provides P1994 P 01.10.03 the thin-walled container with the
possi bi | ity ofanosgismaxitieaintoyar installaipmnespointad woweh Alsojin the cpser ¢fathisd.

Thi s can g. be realised by an opened ctd v [ b tch
opens by iof o 8RaRy &l'ﬁy}laﬁ?rgs%cﬁ Bfe"EaZ‘é‘g.?"ngﬁ%g‘p‘geﬁn?x 5‘%@1}5 r?'ﬁtgﬂélrs 0 ergpi:af/rgm evi ce
arranged on t hgnHe! BHchsse thé Hfrodictidn dffeddviic@nindensbssiblyt leguikrainpasitionyg bfe

equi pped with a 5 cover. A cover of this kind in preference is thin-walled,

easy to open, itrisgple totbg camiedoutheforghandyand thereforg complessly Pathoyt hedresenes

protective deyj tn i Lier FndiSeials ;
Drof orably ot oy BB E ARG At RS0 EORb BB one br S Idcriple in |
cool ant, suchliggid & ppwdesfopinee.g. foblspapatilisgduthen tiesse are doagentet] tngheplachio
construction of a cover, the conp] etgﬁ g{sote tive deyice, cbgn be enc| osed by
it. Wth 10 t esleaged Hirouah#-8-dhe PBHRtlEe eV ICE Y VRTADS Q5 2 SUii3H¢ BUPIE Welffee

are si ml ta“e%kytrgfrﬁataﬁﬁt&%at&iaﬁs in ﬁfflﬁh%@'go{vﬂe@foﬁﬁ%,%ﬁ%é‘W‘?ﬂ%fl@%g&e an

i ndirect, passive cooling systemis utilised both for the thin-walle
cont ai ner as webtlisad of etorrtised. Thiscen be mplefmentet Hor exasplasyad preasiye mongioned

above. A passive cooling for .an explgsiyve m xtur.e and ance is

i ndependent of3tOrBISUYY ﬁ'gtl%y uies ?/5#}'“@?38‘\[{16%@6F%a?lp%ﬁmrﬁ@m{(jut si de during the
cl eaning process itself, i.e., with the lance in the introduced condition.
A passive lance cooling in preference takes place by the application of
suitable materials around the pipe conducting gas and/or liquid, by

manuf act uri ng THaedddirgeofogasés) @espupplgys mixtetes,opdssibly slsd bhbiqeidmmbieriala) takes

These, for exanple, are insulating, substantialgl hea%-resi tgnt mat er.i al s
or materi &0 20lanerpiplgeabbnby meany of Peatuss vesselsc Ef)éfﬂhén fpr%i’i\‘ PSRd EBBHant s.
Exanples for t | i

m ok gt gLSt I%Ep.\l;\iﬁ'%[]@h&%%e m?&fulegd;fntc;%?er %@%s?ée iégge{z% %Sg B#Rdans of

cotton-wool or I CS, rror to I Ng use 1 n"water or
anot her cool ardontrbided filhiag fromt earhinerriAlyadvaidiblel gaagginters aTlowdlisagon af sapa-

external protective layers nmay be affixed. |n the ca of absorben er,
this coul 8 be rétesl?rﬁﬁf"?yb‘é?ﬁﬂ%@}/%@g% "I’ﬁ bFﬁ%}ti that fhe quan lﬁ?ﬁ/\é'?fﬁ?”,ltga %sotthﬁgﬂ i bl e

to 25 apply a Jﬁ@é'sﬁreQ% NRRE VessRls0drE Chpatie bABEIng MARe@YS tRf desired focarmlge a
nmetal screen or - webbing or a second netal pirpe. Materials absorbing

cool ants &@5e caxphision iofa very emaple gnannemingdditionhlesnthednupdustion of thesgases esul t

of the evaporatiopn coolin rgdugced, are abl e of coqli t he ni. t he
hi nvel | od_caifuaiiarer paseR BRaBE ¥ of BRZsPal st BE ST RuE gl
dense net al vvegéskeg{e)@@é,ﬁﬁglgghomhi ch are capable of ab



P1994 PCT -10 01.10.03 sorbing cool ant in hol |l ow spaces or pores. It is

al so concei vah® PCO construct a passive cooling systemout of headl.10.03
absorbing materials. Materials of this kind are in a position to absorb
heat and to store it instead of conducting it onwards. Exanples for this
are materials, which within a suitably chosen tenperature range are subject
to a 5 phase change, typically solid to liquid (so-called , phase change
materials' (PCM). A further exanple for an insulating | ance cooling system
are doubl e pipes, which may be filled with insulation material. If so

requi red, the nost diverse cooling nmethods and protective devices may al so
be conbi ned, made do wi thout or conplenented, 10 The ignition of the

expl osi ve gasinnirdertoepreyent 8. dilution af gases/ gassmytures, Patetiale in powder pioligquid

thin-wal | ed cgnt ai ner. or [ I - \ means
known from pr G %ig'tel?y A ag{bg%ng% r?\é glug I'%ng ﬂ?egﬁﬁtr?%?% %éen?ﬂg?fﬁcgy ﬁé@ﬁag Om"t t!;h%
el ectrical |y prokififyr 6/the pRick td Bélkared, fobyxanple] byamgars! cfrEsuitabsle tyinawalled

pyrotechnic ignition with the help of correspondingly ﬁttached i gnition
means and i gneQitaRerdEhis de partipplarladrantageony Hi $Uch £ashse WhSTeATERRIOsh e mixX-
attached in t ' ; bP& el f or
fo. the t hith- vl 55 b Broluo@tbugin b Rr @By B BN e e TP e |
as the se quepge sgfaraecomfuctng of indhedwphgasandr tuelstine pipe-tibeldeticoor ofantd, qui d
conponents in pref erence takes place by neans of a .contraql, system The
sequence of ar®P-adtyestfl BEQ}‘%\ i“GnE?'nseéV??cff’r proYening; %dlg{"t’é’f‘eqqé]?? é%fe%r’rﬁé’a’i'rre_nt
takes 20 placg.qg \ﬁrfyrlt&%ir c‘op‘;ﬁ\fté BLiHS UhE iV @SRGhiPedMsdTRANS fof tHeltoBRAgAL i ON
of corresponding valves are filled wth the correspondi ng gases, e.gi_.

acetyl ene or Ekimples ahshitaklegbin-waltedt doatairers) eerexpanghing, dhinrwaltedebaltood-like

pressures out of pressure,qas. cylipder 1994 PCT -11 01.10.03, -.. At one
end of a B peCeIRRPTH. [qx e’c‘-‘é)a!"?%/l&i tﬁﬁwé}@rcoé‘;ﬁ?fﬁ’éyc dgor(ﬁ(axblpgsfa}ck—hke
material, a E?Jé\lr?pﬂgﬁé oPsadRC K- thirk & aBEY @(%{Rﬂgﬁofs_ﬁeﬂ@?&y{ys%edl% ohé aadeda €. 9.

pl ugged on, on or glued on wth adhesive tage, and/ or stowed in the
protective depipecegi nt thel fient endnefi the dancesind if finfipted byjdhe gepes thamsglyesddl i ng

At tached. T esBriel tharngp FRCREBISRITORAF of Wt i afien S8R Rier i Shofidoe
inflated more rapidly than it heats up as a result of convection or radiation and/or it

15  should be cooled. In preference, the thin-walled containers have a greater volume

than the total volume of the components introduced into them. On the one hand, this

prevents a premature destruction of the thin-walled container by bursting, e.g. of

elastic, balloon-like container. On the other hand, for example, in the case of con-

tainers made out of non-expanding materials, such as, for example, sack-like plastic

20  or paper envelopes, there is no overpressure in the container relative to the ambient.

This prevents or minimises any outflow of gas in the case of permeable materials or

in the case of a possible perforation of the thin-walled container, which could be

caused, for example, by sparks or by sharp objects.

A front end cooling of the lance resp. the cooling of a thin-walled container is im-
25  plemented in preference by means of passive cooling methods. In the case of a pas-
sive cooling of an explosive gas mixture, in the introduced condition of the cleaning
device no additional cooling means are brought in from the outside to or into the
explosive mixture. Apart from general constructional simplifications of the cleaning

device this also has the advantage that supply lines for the materials required for the



gether with the gas. - The lance is introduced into the vessel to be
.cl eaned fromRiae BNt si de, e.g. through an access opening, so that%HWdend
of the pipe including the thin-walled 10 container is placed in front of

the surface to be cleaned. - The opening gf the val ves of the gas pressure
vessels starts the filling of the thin waFled container with the gas
m xture. - The ignition device is actuated and an expl osion triggered.

I ndi vi dual steps of the sequence nentioned above of a bl ast cl eaning
process in ac 15 cordance with the invention may al so be suppl enented
and/ or automated with inter nmedi ate steps. For exanple, the triggering of
an expl osion process may be connected with safety neqhgﬂisns. These in

preference st exmlosioncapaslatiuglyiopsihy ksnkephgengrats Tomca Rassibls lange pophipg system.
thin-wal l'ed cophal pRESy Pk ﬁlpirﬁﬁ&?rvﬁkh b "PaQsibd) fantE S28ling Ay HRABGHpRRA
interrupt this connection Before the act ua? expl osi on aﬁes pl ace, e.g., by
means of an 2@lemgihg pedcessis ablet toeberkepn sssenitialynintiependent off 8 lpcatlyeavaidablé ar-
exanpl e, bl owbacks into the supply lines and uncontroll ed detonations. In
addition, thefl@stBi#HITRg process may al so include a device cl eaning step.
This is inplemented, for exanple, by neans of a P1994 PCT -12 01.10.03

bl ow ng-through with conpressed air of the |ance, resp., of individual

pi pes follow ing the explosion. In the follow ng, enbodi ments of the device

for the clganingifRh@fcdnefin&akRtharRebrs hRE tRORLRIhS dbAdinee G551 is cagdds ofi ng
to the invention are exFI ained in nore detail on 5 the basis of exenplary

and schenat i chping protected agaimst undesirply high hagting-4p by mgage pha thegmal; ipglatinged

depi cti f di t of. th ' kD ' -' i on,
Froure 2 a f uPLHET S ORP R bR CpRCo S ol S ERARGRaM i RE) O,

Figure 3 a thigsd Aﬁi’@@ﬁi{i@fﬁr tid 1attbekiel@ of peotéativaeaoeldpsnem bid ddsignbe in awenyt i on.
In Figure 1, a device 10 for carrying-qut the cl eaning process accor,@i ng to
t he inventi on sineplp magseragdefer exaraplgeyreld compripe? H’&@élag?sﬁé’-s?l R a8 PIPTIRICY | nes

1, 2 throygh which, i I € Aar hhei . | biRD A did 85 eRd ng@ses,
e.g., oxyggn S8 PE a%ggéf?greeblg%erg?{segaf i‘%hg‘?{df)?ﬁ[gﬁjs c%rgéx?)éilus% ng agents are
conduct ed to tijgalpkion iigrsdaked fvithhueolant, lin preference water. It is, however, also possible

to manufacture the thin-walled container itself out of a material, which absorbs or

stores coolant.

It goes without saying, that it is also possible to cool the thin-walled container by
15 means of a suitable coolant, e.g. by spraying water, air or a mixture of both media
onto the thin-walled container. Also possible is the injection of water droplets or of a
different coolant into the thin-walled container during its inflation, so that its surface
is cooled from the inside. This, for example, can be combined with the introduction

of a liquid or gaseous component utilised for the cleaning operation.

20 A further preferred possibility of protecting the thin-walled container consists of
introducing the thin-walled container into the vessel to be cleaned inside a suitable
protective device. This is implemented, for example, by means of a protective device
attached to the cleaning device, e.g. a protective bell or funnel attached to and around
the lance. The thin-walled container can be stored in the protective device in unin-

25  flated condition. The protective device is designed in such a manner, that it provides



15 5 to be cleaned. The gases 3, 4 and/or liquids in the zone of the wall
-cont ami nati onPMP4PCTirt 6 form an expl osive mixture 7. By means ofL.H{3
ignition device 8, which is capable of being controlled and actuated from
outside the vessel or installation to be c¢leaned, the explosive mxture 7,
for exanple, by the generation of an ignition spark 9 is ignited. The

expl osion nmay al so be triggered by an ignition device |located in the 20
zone of the gas mxture 7, e.g., on the supply lines 1, 2. The supply lines
1, 2 and the P1994 PCT -13 01,10.03 ignition device 8, here are designed
in such a manner, that the ignition spark 9 does not conme to be situated
directly in front of the end of a supply_Ljne g, 2 |n,0{d?r to prevent a
bl owback of t the tinsaalier corsgingle With, the qssibility of aygubsantialivo e &XRATBIPYAS i nes
1,2. This can i pl: i d G | r SRS

Situated in tﬁgﬁ%&g@hiﬁﬁg%ﬁggwk?ﬁgggﬁgé?%¥$§ﬂ%%?§BP§ﬁ§§KT%CZ of g%????ing

| engt hs. The sn@phichldpaasbyla fétcaonbit pressugm iréspo rhndepening of tloy protective ddvidet nmay

also be jointly ac conpodated in.a,pipe-like envelope, e.q., in a pipe. The

evi ce 101 5 plrarietam e sreane b Baiont SR ifs BB sl cobieBe Sifing

pref erencest akgserPha&feP¥s MRARMACH R¥RRALALI Bih-Fhlléd)@aSP R 8Pdn, rédpi, ab r&00! s
bly present 10 comon envel ope. An active

the supply lines 1, 2 or the possi ) ! ' '
cool i ng t akes leas@cw®, thhtoit cex hapkparated frasathe protegtiveideviceahyl anrexpending guppl y
fromoutside in .- and/or through th ply. lines 1. 2. .1n.case of

t hi n-wal | ed cd’f‘?tn_ﬁfl Gen al_;S‘S%ﬁ_ B?Vgﬂﬁ B?E?%igﬁn%/dﬁeouﬁgémge"ﬂ?’ PoICh 4T Cﬁ?ag)_%ee%f_ti on
of the gases agmigRshkediwith dddlant,Bubead] eGOQl pie@ oFpap&ute) btcl.MepeadiBg oh $hd N
preference constructed as a protective envel ope soaked with cool ant. The
head cool i ng $yBitmetian ofragowdrs thelromidet gratectiys dgviso srake engloprd /by nWitx ed
right intqg,the .container. .ln thi er., Led.. j L esp.,
the gas - ?8r 3’3&/? Mﬁ’iwc?lilﬁ‘ii f?ﬁt%glecgnt pn%aa f)%?etchgé g%%%ﬁ'ﬁeesrl&?@&gégggg&rg The
material s uti lys&t efgQrcoblde. supply lines 1, 2 and/or for a common pipe in
addition preferably possess thermal insulation characteristics, in order to
protect the gas 3, 4 or the liquid contained in it against external thernmal
20 influences by, e.g., flue gas. In Figure 2 a further exenplary device
for the inplenentation, of, the cleaning process i.n accordan it h
ivent on |s T ecitparmbodiets SEmatERBSeE Rt hedf S8 R HEE PN ket o1 ng
an envel ope 2khangalRa dofifafier RS 1144 fordthe PiRe,Cthisi fbSthe e 0RO AIPEAdS Hentioned
connections 23 for the gas supply. Also situated in the zone of this end of
the | ance 25 2bove A pastiveapdadt nangixplagiviet mixture eang . a lamce py indepengdgnt) of

bei ng 1 anitsea P RRreH iy ERRwenl B bbbl v gFhbd bRk RRRTELE

with the lance in the introduced condition. A passive lance cooling in preference

takes place by the application of suitable materials around the pipe conducting gas
and/or liquid, by manufacturing the pipe or the supply lines out of suitable materials.
These, for example, are insulating, substantially heat-resistant materials or material
20  arrangements and/or materials capable of absorbing coolants. Examples for the latter
kind are absorbent materials, such as paper, cotton-wool or fabrics, which prior to
being used are soaked in water or another coolant. For the protection against damage
to a cooling layer, external protective layers may be affixed. In the case of absorbent
paper, this could be a simple bandaging with fabric. It is, however, also possible to
25 apply a more permanent protective layer made out of, for example, a metal screen or
~ webbing or a second metal pipe. Materials absorbing coolants are capable of re-
leasing them again when required and as a result of the evaporation cooling produced
are capable of cooling the pipe or the thin-walled container. Passive cooling systems

may also be, for example, dense metal webs or ceramics, which are capable of ab-



tects the lance 20 and the gas or gas nixture present inside it against

bei ng heat ed RBP4 BGT preference it conprises absorbent material, e%%l08aper,
and in addition it may be equipped with a protective |ayer surrounding the
absorbent material, e.g., an absorb 5 entwf abric or a heat-reflecting
foil-like envel ope in preference equi pped w th open ings. A possible
protective layer, not illustrated in nore detail here, substantially serves
to prevent or to reduce the peeling-off, resp., danmaging of the material of
t he envel ope 21 serving as an absorbent or storage device for the cool ant
by external mechanical infl uences A protective |layer may al so be equi pped

wth additional_ ab 10 sorbe(giy i nsul ati nﬁ characterjstics. Attach
t he ot her ends%Plnng@qa&th Y PRACES PIsPores- Hi 15 alsq Ftpelvable 4P qapstmist 2 Iﬂ’é? e

al ready inflatiedcodiiih gs%s)b@&&ﬂ et Qﬁ‘éolrblag mal&ald. WieMal be%ls:qzmdaare% a25 is
attached to the inner pipe 22 in such a manner, that it is inflated by the
gas or gas ni positien fol abaprbdreatargiigistord lmmﬁérofmppéuctﬂiget Qﬂwamd&/vEKangleS for

cont ai ner conpri ses a s bsta tla 5 ti tic envel o 5a,

g Al ast Pl E5anatnids A sits SRR et lerne s et e B8 B3 250
surroundi ng t Bessple %ectygrze\éﬁ& 9N B9 yuid RE-AN&d %bsev&laﬁgef@b@ﬂmsﬁmmn A
preference is an envel ope made out of absorbent paper, which is connected

Wi th the pl asfirthee nmxdpéorzsamsulntupg khes eondingglysien are dpuble piriearwhieh mey
utilisation OL hﬂ %ﬁ iq % rior to the introduction of the |ance 20
into an instaPf F%H” d“%’aEPé% Y the 20 paper envel ope and the sheat hi ng
21 of the lance 20 are covered with coolant, e.g. soaked wth water. The
thin-wall ed container 25 is stowed in the protective bell 27 in fol ded
condition. On top of the protective bell preferably there is an additional
cover soaked \f sdrequioédarthe ositdivdreustotiag exbthods dad protpctiverdesrcdemay also be
additionally coo|, the t Il ed contalner inside and if necessary to
protect it fr&pmbigefdnaqeAo v mﬁéhﬁ%gpe@gmpgllomnng the introduction and
positioning of the lance into resp. in the vessel to be cleaned, the

t hi n-wal | ed container 25 upon inflation |eaves the protective bel | 27. In
doing so, it is protected fromthe heat of the flue gases by the

wat er - soaked Fm@@%mﬁ‘éh/@ﬂ B expbdvd bR rhikfigs, rpdpddiquid bigad MexteReaithionyidut The
protective bell has a slightly conical shape 0P1e<n| ng outwards |like a
aK§SP@re

beaker, in or dp- Vf%leélc\%taﬂ?é OF PFOteGLRg enVF19994reFR}T e Wdthoeay o3Pe or
the bal I oon-| 'ﬁﬁ,g R gffisre%grﬁe%&fg n@‘?&ﬁé‘rﬁeﬁ%@&ﬁﬁf'ﬂ ﬁ%léé?ri’daﬁf trléé%?ed

exanpl e, has t ow cone or ow cyl i nder or else o
bow . I n prefgpakdgnitibn, dxyrmxxﬂmﬂmmemnehry a@ytoehhedgoition mathsthe delpoof dohe

passage of the supﬁlg l'in |.i.nes and n t.he at her de an openi,. ng for a
thin-wal | ed c&#SPanHBRly aga tlé‘Ef‘?‘Q/B’eEFés \}S’elém V‘&?Ss hemeg QrgniaeR aran ¢ h

doubl e walks, t i t g SRAGEAS bf tHel d ] eto
be filled 1\!?“ t ﬁ§$ﬁg§§ aattﬁaﬁ%gasrrlgttgf Il%gidaodr? ogglgf | ant . %'ﬁetk%rlg%%ctﬁ z{/gﬁjgé@ %ﬁm he

sheat hi ng 21 dhe driniwadled mooltaéretl'l‘llw savitos @freheplgnnwnedwioy &t welt e dhe @e-t he
| ance. They ver be constr.uct i n. such. a. manner, that they
are able to béx'gri'qed) (Wé}lﬂ? O}é‘;‘rﬁa@ EFOF g}edmﬁpg%@n.cﬁ lighid SOMROPFYR My Prefy

di fferent waysrentBisked f,lagé)bylgleﬁwlarc@ﬁtrﬂegyg@npos& bl e an easy repl acenent
of a protective device following a

The sequence of a blasting operation in a hot vessel in a preferred embodiment takes

20  place as follows:

- Gas-pressure vessels by means of the actuation of corresponding valves are filled
with the corresponding gases, e.g. acetylene or ethane and oxygen and the re-

quired gas quantities and — pressures out of pressure gas cylinders.



cl eani ng process. For technical and econom cal considerations, however, for
‘protec tive dBAP4RET if at all possible heat-resistant materials afel0.03
utilised. The connection for the gas supply 23 is affixed to the inner pipe
22 and connects two gas supply lines 29, 30 with the | ance 20. One of the
gas supply lines 30 is connected 15 with & first pressure vessel 34 through
a solenoid valve 32, wherein this vessel itself is connected with a
comercially available first gas cylinder 36 through a fourth val ve 38,
e.g., an oxygen cylinder. The second gas supply line 29 in essence is
constructed in the sane manner, i.e. it is connected with a second pressure
vessel 33 through a second sol enaid Yalve 33. This veiselckn tTrn IS
connected with aAkiegnd 9@ RE ipqwglieq copiaines e eHapleymadedd Plaskic WAl gh a
third valve 37. {fje, Eﬁfo‘&ﬂdoxgﬁa%kqme' AJE8bpSSr & BhE/ERRY IJitaghed, €3N pbRIgRSd 8n,
conbusti bl e gas, such as, for exanple, acetylene, ethylene or ethane. After
openi ng t he t hi rdaraped éroar glued ahvweith 3dhes38, tapeh englprstowee iy ghespriotec®e dg4 ar e
filled with the corr ondi ng..gases. A fill pressure already proved by
trials lies at ﬁﬁ%ﬂniéﬁﬁgc ?&%herein the pressure vessel volumes, for
exanpl e, have values of 1.5 1 for eth ane and 5 1 for oxygen and typically
an overall gas volune of 1001 - 2001 is utilised for the cleaning of
custonmary vessels. The ratio of the volunmes of both the pressure P1994
PCT -16 01510-03[f¢essfliredj Mhgrdedopting teagtioatedsgndpratoctiveenstlope insuteing c
ratio of the two gases for a conplete conbustion, The pressures of the
gases in the preasiipreogling @apached: wspn sraked ¥ithspplantand/grdhe conlipgistastedier ar e
able to be adjus%&ﬁﬂgh{qﬂgg {educing val ves on the gas cylinders 35, 36.
These pressures are prg#er %'y the sane. 5 By neans of an external pressure
switch 39 connected with the spark plug 19 on the | ance 20, the detonation
process is started. The sequence in preference is controlled with a control
system 40, e.g. a relay control system The control paths are indicated in
the Figure as-dafhedance riedntrodveediintot the wissphdp hei eleanadoffoms thenentside.e8gwi t h

arrows. First of _ all .the sol enoi.d val are .briefl. n . few
seconds. During 'ihﬁ?‘hghlaé‘ o oﬁg?ling’dsq %?6‘ senggﬁtdgenltn%g? &ﬁ‘ﬁ(glg%ﬁhzes@m-éevg@%@sel S
33, 34 flqps intgdidiferliapracedd fidht OLBR seFRM1B1E caseduppl y |ines 29, 30.

There the conponents are m xed and conducted into the thin-walled container

25 through the inner pipe 22, wherein they inflate it. In a preferred
enbodi nent of the cleaning device, the gas supply lines 29, 30 are

mai nt ai ned separgte in.the jnner pi 22 of the |anc sQ that t ases
re oty 15 mxedhs ARiRg GHbe PRveL Ot 26 BEwbiE vessan e e b Be FRES
expl osive gas m'%yé@corﬁiﬁ&rwimcagh@ﬁlmareof the solenoid valves 31, 32, in
preference after a selected tinme delay of, e.g. 0.5 sec, the ignition

device is actuated and the explosion is triggered. Depending on the

sel ected construction of the gas supply, the spark plug 19 or the ignition
device is correspondingly positioned on the |ance. The inflation process of
20 the thi n-wal | dHe iemition dexice ssachyatedand anexplosion tuggesetis, typically 1 - 3
sec, e.g., 2 sec.

Individual steps of the sequence mentioned above of a blast cleaning process in ac-
15 cordance with the invention may also be supplemented and/or automated with inter-
mediate steps. For example, the triggering of an explosion process may be connected
with safety mechanisms. These in preference start the gas supply from the pressure
vessels to the thin-walled containers, or in general into the vessel to be cleaned and
interrupt this connection before the actual explosion takes place, e.g., by means of an
20  activation of the means of ignition. This prevents, for example, blowbacks into the
supply lines and uncontrolled detonations. In addition, the cleaning process may also

include a device cleaning step. This is implemented, for example, by means of a



Following the ignition of the gas mxture, the inner pipe is preferably

‘cl eaned of thBl9%4¢B¢Tues of the explosion, e.g. slag. This takes pPhBHB for
exanpl e, by neans of com pressed air, which is sent through the inner pipe
22. For this purpose, one of the gas 25 sufply lines 30 is equipped with an
addi tional valve 41, which is connected P1994 PCT -17 01.10.03
conpressed air reservoir 42, e.g. a conpressed air conpressor or a
conpressed air cylinder. This additional valve 41, here depicted as a

sol enoid valve, preferably is al so capable of being driven and actuated
automatically. If for the cleaning not onIy gaseous, but also resp.

exclusively liquid materials are 5 utili then the, v

Tt nvanl Ted cBIHREIOSE i caBPRaI Hbph Be et Teml of Laundus proes ars
made out of a; Egﬁﬁgggﬁngly suitable material, e.g. out of substantial ly
| i quid-tight p astic envel opes. Figure 3 illustrates a third embodi ment of

the device in accordance with the invention. It conprises an exenplary
construction of a coolable ance 50. A majority of 10 the reference marks
are the sanme as in Figure 2. These correspondin refer to the sange

exenpl ary chadméiediollewings emhedigieptseaftthe davice &r tng Flegning masthod for cakgd %ﬂ‘i‘ed
anynore at thi S

andan i pner PG agming iy E0T: BoRuibERFBe 18 SAPRIRRiRA b Rt

t he gas suppl yhe msiswe lekeraplafycandisbieenaizhilydrawh figuoésant , e. g. an air-water

m xture, is conducted between the outer 15 51 - and inner pipe 52. It exits
at the end of the lance 50, which is indicated by arrows. At this second
end of the Iance 50 once again a protective bell 27 for the thin walled
cont ai ner i Eﬁd Dependi ng on the flow speed or the distance of

t he coolant o ¥'ng of the lance 50 fromthe protective bell 27,
resp., the coolant conducted t hrough the lance 50 is also able to cool the
protective bell 27. 20 The connection 24 of the cooling systemis equi pped
with a cooling connection valve 28, e.g. a manually operated val ve.
Actuating it ahghtdsa sinipli€ibd dgpiotioraofian embbditdeat obihkidegics )is taecordznce exjthi r ed.
In preference also the production of a certain mxing ratio of differing
coolants is né@%mﬁ@§§mble here represented by two connection |ines or -
hoses 24a, b, respectively. P1994 PCT -18 01.10.03 A |l ance cooling system
designed in this manner is in preference activated prior to the

i ntroduction of the lance 50 into a hot vessel. Typically it remains
switched on f @girbe avfh& enbvainiait oPthe dduice Bgconding ko thbéndeatio®, i s subj ect ed
to the heat. An active lance cooling systemof this kind is al so capabl e of
being included in a control sys 5 tem40. Naturally it is also possible to
i ntroduce a cool ant through a cool ant connection at one end of the | ance 50

oS L0, TG e SRR sE o R BT SR B O ©

In Figure 1, a device 10 for carrying-out the cleaning process according to the in-
vention is illustrated. The device 10 includes pipe-like supply lines 1, 2 through
which, in preference after their positioning, different gases, e.g., oxygen 3 and ethane
4, but also liquid fuels or oxidising agents are conducted to the proximity of the wall
15 5 to be cleaned. The gases 3, 4 and/or liquids in the zone of the wall contamination
with dirt 6 form an explosive mixture 7. By means of an ignition device 8, which is
capable of being controlled and actuated from outside the vessel or installation to be
cleaned, the explosive mixture 7, for example, by the generation of an ignition spark
9 is ignited. The explosion may also be triggered by an ignition device located in the

20  zone of the gas mixture 7, e.g., on the supply lines 1, 2. The supply lines 1, 2 and the



stantially U shaped or concentric cool ant supply system The cl eaning

‘met hod accor dP19g4BQ t he i nvention with the device described in Fi §ut&033 10
proceeds in a simlar nmanner as that of Figure 2: Soaking of a thin-walled
container 25 with cool ant, activation of fhe |lance cooling system

i ntroduction and positioning of the Iancép‘filling of the pressure vessels
33, 34 with the required gas quantities, triggering of the ignition process
by neans of actuating a pressure switch 39. The gas, resp. the gases flow
through the I ance 50 and inflate the thin-walled container 15 25. This
container is initially protected against heating up by the protective bel
27, thereupon substantlally by the soaked protective envel ppe 25h. VWen the
required gas i@litigredavice § digendig depignedhing Ialré%i‘r’@br?‘i‘%th%Fg“EB)n PR 24d8%0si ve

gas mxture i ?1 OWI ngdlg %t TRANGrfly ?ﬂl“frtogtfbé)letﬁ %f Qfsugﬁg'lffﬂeqn 2191 rldgr to

pl‘ ef erence, e carryl ng out eanl n I ocess, e I nner
pi pe 52 and p(pﬁei/biﬂl ay/blawbdack bﬁth@uﬁlfamqgl ¢a:e102(105ﬂesps adjaekfntednuorthas@pésaﬁhesg

step, e. by neans of cq esse i.s.f.reed of sla The
ut i |pl sat |gon gfl %Tpﬁl%n\%ll%&’%?ﬂ%a ‘i‘?t t}‘ﬁ ignition %Ri‘ﬂ&é gtot%‘?emf“ﬁ(?gﬁ?l
present ed ?erzﬂ a%gw@&ﬁhé%ﬁdé&hfs%?fﬂggﬁesi@éfdﬁfehﬁ Rrg@edi ngly cheap to

manuf act ur e It1onal advan e of a thin-wa contai ner nmade of a
pl asti c sack envel oped with 25 paper is the fact, that whi | e any possible
sparking can perforate the plastic sack, the envel ope, however, continues
to protect the expl osive (i)as or - gas mxture. A protective envel ope nade
of absorbent Resppply livay 1b2 an@ﬁ@tuga@noediev\acw aqpes & i mgeplso bgyointlpaggy

PCT -19 01.10.03 of the, i $i 0
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bei ng adapt ed ehfippedrivahal ¢vodiag ispstetnf Ties ecrming 1hqirefmas<etakes ﬁiyceahphmlahs ofy t he
evaporation cooling of suitable coolants, no sup j

t hrough the | &Maroratiansef, the cgolgge é’@&‘%ir@obdp? ﬁ\jPHlYl ng%f u%l g’gtﬁqihéltﬁ(g?%ét
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cont am nat'ion resp. cakin g deposi st I'n vessels and
instal |l ations dayg orwates seplpfrast outgdd exc-mndlomggr)augmmeeuppmhnmm 0sive mxture
(7), which in part is gaseous, is brought into the proximty of 5 the dirt
contam nation, resp. caking or slag deposits (6) and the explosive mx ture
(7) thereupon is made to detonate. 2. Method for the cleaning of

contam nation I\rllmc%srze oc}l rt}lin eIty conf‘akﬁe'?%o& bl? lpiaegerg%?locﬁe device 10 for the protection

of the gases against dilution, a head cooling system for the lance is in preference
constructed as a protective envelope soaked with coolant. The head cooling system
15 may also be designed as a coolant supply conducted right into the container. In this
manner, the thin-walled container, resp., the gas — or gas/liquid mixture contained in
the container is cooled. The materials utilised for the supply lines 1, 2 and/or for a
common pipe in addition preferably possess thermal insulation characteristics, in
order to protect the gas 3, 4 or the liquid contained in it against external thermal

20 influences by, e.g., flue gas.

In Figure 2 a further exemplary device for the implementation of the cleaning proc-
ess in accordance with the invention is illustrated. A coolable, resp., insulated lance
20, comprising an envelope 21 and an inner pipe 22, at one of its ends comprises
connections 23 for the gas supply. Also situated in the zone of this end of the lance

25 20 is a suitable means of ignition, e.g., a spark plug 19, with which an explosive gas



its in vessels and installations by neans of bl asting technol ogy during the
-op eration of Pt9¢PChstal | ati on, resp. when the vessel is hot, chaf&é¥®rised
in that a 10 thin-wal | ed contai ner (25) by neans of a pipe-like devi ce,
resp. lance (20) is brought into the prox§£1ty of the contami nation with
dirt, resp. caking or slag deposits (6) at a partially gaseous,

expl osive mxture (7), resp. liquid or gaseous conponents form ng an

expl osive m xture are introduced into the thinwalled container (25), and
that the explosive, partially gaseous mxture (7) is 15 nade to detonate.

3. Method for the cleaning of contam nation with dirt, resp. caking
according to one of  the g cl haracierls

n i,n that a
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caki ng according to one of eceding clains, characterised in
the expl osi ve,In pesfeieatd it compmmuacrbemzma@man@ gO@aIgfa{s@thm frddxtucmé nfdy) be s
m xed in the proxi ce to be..cl
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with dirt, sresp: dbakidte Reeichag F611-0RE effeldpReinirefeRMce @qGippédTHith open-
characterlsed in that gases (3, 42 or the explosive 5 mxture (7) flow out

of at |east oriegspriepossitde \peatsesive( Bger, Bay illustrated, ipimere|deesl berey pubstantiglyh. g

caki ng. aceor oAt B BRcte: SRisPE PR fas CRNIE, bl b Albid 550

expl osi ve m XtdihEope R1 isErviigOadl e @Bsddbert e siradendevide for 3RS e@@lSntfbbebxtéﬁlhl and
a gaseous oxidising agent (3). 10 7. Method for the cleanin

cont ani nat i on m¢chrnigilrinfluenseh A PEAeqtiye dies MmAyIRisa ke eqwpRsd ¥ a@‘ilHP‘Pﬁi ap- g,
char act erl ed | enpélrtmgﬁatrlgp@ ek_igﬁ container (25) an in flatable

envel ope, uchSo exa exi bl e pl astic envel ope (25a) or an

el astic, balloon-like container is utilised. 8. Method for the cleaning of
contam nation with dirt, resp. caking according to 15 one of the clains
2-7, characterised in that the thin-walled containers (25) and/or the

pi pe-1i ke deviAwracheedspthet dther endcef thedjndes2(ctbeteeid.a hin-patleddontainet ﬁ% here

ceant 19 of cont St BTt el T30 TR B a0 i B
protective envigl aRRr pipeld is adteAmahhdt, Baoik dinflated BE G g R Tr gad 2mQ£L1ré-ﬂoQ3
ing through the inner pipe. The thin-walled container comprises a substantially gas-

15  tight plastic envelope 25a, e.g., a plastic sack made out of polyethylene and a protec-

tive envelope 25b surrounding the plastic envelope 25a. The protective envelope 25b

in preference is an envelope made out of absorbent paper, which is connected with

the plastic envelope 25a, in preference glued to it. Prior to the utilisation of the lance

20, i.e. prior to the introduction of the lance 20 into an installation to be cleaned, the

20  paper envelope and the sheathing 21 of the lance 20 are covered with coolant, e.g.

soaked with water. The thin-walled container 25 is stowed in the protective bell 27 in

folded condition. On top of the protective bell preferably there is an additional cover

soaked with coolant (not illustrated in detail), in order to additionally cool the thin-

walled container inside and if necessary to protect it from mechanical influences.

25  Following the introduction and positioning of the lance into resp. in the vessel to be

cleaned, the thin-walled container 25 upon inflation leaves the protective bell 27, In

doing so, it is protected from the heat of the flue gases by the water-soaked paper

envelope and the inner pipe 22 by the sheathing 21. The protective bell 27 has a

slightly conical shape opening outwards like a beaker, in order to give the inflated



10. Method for the cleaning of contam nation with dirt, resp. caking
raccording to RIAMBST the clains 2, 5 to 9, characterised in that drio®g the
introduction of and in the positioned condition of the pipe-Ilike device,
resp. lance (20), no coolant flowinto the pipe-like device, resp. the

| ance (20) or into the thin-walled con 5 tamer (25) takes place. 11. Device
for the cleaning of contamnation with dirt, resp. caking in vessels and
installations for utilisation of the method according to claim1,
characterised in that it is a | ance designed in the manner of a pipe and
conprises neans of supply (1,2) for conducting |iquid or gaseous
conponents, or an expl osjve, ]10 parti al Ig expl osi ve,m xture 3‘5& i?to t he
regi on of a wiIVElopgp& theshallponlike coptainer spificient SPaCsn ARIPIFEH KadeNiqen Tefi %
resp. wth Caé?hﬁg, Hethe sh]aée opgﬁbfg&vt:&{e cfrhféll_% ha& d?fels%%@h%MQBg)%er‘M th
dirt, resp. caking 1n vessSels and installations for the utilisation of the
met hod accor démeg it @nyprsendn dpening lacated én 4k sidhfordlt passagedf ithe supply line drs a

or dor L0 conaleis 1] SExBF 681 eioe iy BeRey o A BB GRARS ONE 7 B eF AN or

gaseous COJTPORed syl AEdTh GoRBubd WAl dcublE Whil, RoithdtQr HANSIbIETItRfal Rbadde Wal |
zone of the vessel "that is contamnated with dirt, res wi th caki ngb,qgand
t

that it conprfied respaissablexs)beffdlediwith ippdoténg m@wriélfortmf)aét- ITihe ipsateasive at

| east parti al aseous. c onents and/or of_ the explosiv ] re. 20 (7),
sai d neans (Zg%/’ tﬁﬁfﬁ?#%nﬁﬁgsgnﬁoéwr&m%ﬂvﬁ geazﬁcea?rg feﬁg??gyg%téﬁee Endof
the lance desjgfedhef mayehdvae alefbeaonitAriddiakudtba aatir@ai thtPareiblesessel .
13. Device according to'one of the clainms 11 or 12, characterised in that

it com pri sesberslichevesfth dariceioshaid @roundrit end ppsitipnadoin differepewaysp(ldiy if o
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the means for cleli@nppicest Fonteohnitdl@ndietotiongibalafontitieratibns, hawtvepafot ipadtby
gaseous conponents and/or of the explasive mxture (7) is a thin-walled

cont ai ner ( 25jive deyicepdl/atall nosviblediesiresisagsiiaaterials gee willseds 12 to 14,
characterised in that it conb prises neans for cooling the shaft of the
| ance and/or a head cooling system . A.AA.A9AAA . AAAAAT.A
CA3LA A A2 A %BAYALALLA AR AL, CQ $z4

The connection for the gas supply 23 is affixed to the inner pipe 22 and connects two

gas supply lines 29, 30 with the lance 20. One of the gas supply lines 30 is connected
15  with a first pressure vessel 34 through a solenoid valve 32, wherein this vessel itself
is connected with a commercially available first gas cylinder 36 through a fourth
valve 38, e.g., an oxygen cylinder. The second gas supply line 29 in essence is con-
structed in the same manner, i.e. it is connected with a second pressure vessel 33
through a second solenoid valve 33. This vessel in turn is connected with a second
20 commercially available gas cylinder 35 through a third valve 37. The second gas
cylinder 35 correspondingly contains a combustible gas, such as, for example,

acetylene, ethylene or ethane.

After opening the third and fourth valves 37, 38, the pressure vessels 33, 34 are filled
with the corresponding gases. A fill pressure already proved by trials lies at max. 15
25  bar, wherein the pressure vessel volumes, for example, have values of 1.5 1 for eth-
ane and 5 | for oxygen and typically an overall gas volume of 1001 - 2001 is utilised

for the cleaning of customary vessels. The ratio of the volumes of both the pressure
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mixe igrﬁsfd)e the thm walled container 25 and there form an explosive gas mixture.

After the closing of the solenoid valves 31, 32, in preference after a selected time
delay of, e.g. 0.5 sec, the ignition device is actuated and the explosion is triggered.
Depending on the selected construction of the gas supply, the spark plug 19 or the
ignition device is correspondingly positioned on the lance. The inflation process of
20 the thin-walled container 25 amounts to a few seconds, typically 1 — 3 sec, e.g.,

2 sec.

Following the ignition of the gas mixture, the inner pipe is preferably cleaned of the
residues of the explosion, e.g. slag. This takes place, for example, by means of com-
pressed air, which is sent through the inner pipe 22. For this purpose, one of the gas

25  supply lines 30 is equipped with an additional valve 41, which is connected with a
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If for the cleaning not only gaseous, but also, resp. exclusively liquid materials are
5 utilised, then the volume of the thin-walled container 25 may be kept correspond-
ingly small. It is then made out of a correspondingly suitable material, e.g. out of

substantially liquid-tight plastic envelopes.

Figure 3 illustrates a third embodiment of the device in accordance with the inven-
tion. It comprises an exemplary construction of a coolable lance 50. A majority of
10  the reference marks are the same as in Figure 2. These correspondingly refer to the
same exemplary characteristics and elements and not all of them are mentioned any-
more at this point. The coolable lance 50 comprising an outer pipe 51 and an inner
pipe 52, at its end is equipped with connections 23, 24 for the gas supply, as well as
for the cooling. A coolant, e.g. an air-water mixture, is conducted between the outer
15 51 - and inner pipe 52. It exits at the end of the lance 50, which is indicated by ar-
rows. At this second end of the lance 50, once again a protective bell 27 for the thin-
walled container 25 is attached. Depending on the flow speed or the distance of the
coolant outlet opening of the lance 50 from the protective bell 27, resp., the coolant

conducted through the lance 50 is also able to cool the protective bell 27.

20  The connection 24 of the cooling system is equipped with a cooling connection valve
28, e.g. a manually operated valve. Actuating it enables switching on and — off the
cooling system as required. In preference also the production of a certain mixing
ratio of differing coolants is made possible, here represented by two connection lines

or - hoses 24a, b, respectively.
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stantially U-shaped or concentric coolant supply system.

The cleaning method according to the invention with the device described in Figure 3
10  proceeds in a similar manner as that of Figure 2: Soaking of a thin-walled container
25 with coolant, activation of the lance cooling system, introduction and positioning
of the lance, filling of the pressure vessels 33, 34 with the required gas quantities,
triggering of the ignition process by means of actuating a pressure switch 39. The
gas, resp. the gases flow through the lance 50 and inflate the thin-walled container
15  25. This container is initially protected against heating up by the protective bell 27,
thereupon substantially by the soaked protective envelope 25b. When the required
gas volume has reached the thin-walled container 25, the explosive gas mixture is
ignited by means of suitable means of ignition 19. In preference, following the car-
rying out of the cleaning process, the inner pipe 52 and possibly also the outer pipe
20 51 is cleaned in a cleaning step, e.g. by means of compressed air it is freed of slag

and water.

The utilisation of a thin-walled container in accordance with the invention presented
here provides the advantage, that it is exceedingly cheap to manufacture. An addi-
tional advantage of a thin-walled container made of a plastic sack enveloped with
25  paper is the fact, that while any possible sparking can perforate the plastic sack, the
envelope, however, continues to protect the explosive gas or - gas mixture. A protec-

tive envelope made of absorbent material may be constructed with several layers. By
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CLAIMS

1.  Method for the cleaning of contamination with dirt, resp. caking or slag depo-
sist (6) in vessels and installations by means of blasting technology, wherein an
explosive mixture (7), which in part is gaseous, is brought into the proximity of

5 the dirt contamination, resp. caking or slag deposits (6) and the explosive mix-

ture (7) thereupon is made to detonate.

2. Method for the cleaning of contamination with dirt, resp. caking or slag depos-

its in vessels and installations by means of blasting technology during the op-

eration of the installation, resp. when the vessel is hot, characterised in that a

10 thin-walled container (25) by means of a pipe-like device, resp. lance (20) is
brought into the proximity of the contamination with dirt, resp. caking or slag

deposits (6), that a partially gaseous, explosive mixture (7), resp. liquid or

gaseous components forming an explosive mixture are introduced into the thin-

walled container (25), and that the explosive, partially gaseous mixture (7) is

15 made to detonate.

3. Method for the cleaning of contamination with dirt, resp. caking according to
one of the preceding claims, characterised in that a thin-walled container (25)

is inflated by gases (3, 4) or by the explosive mixture (7).

4., Method for the cleaning of contamination with dirt, resp. caking according to

20 one of the preceding claims, characterised in that the explosive, partially
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5.  Method for the cleaning of contamination with dirt, resp. caking according to
one of the preceding claims, characterised in that gases (3, 4) or the explosive
5 mixture (7) flow out of at least one pressure vessel (33, 34) into a pipe-like de-

vice, resp. a lance (20).

6. Method for the cleaning of contamination with dirt, resp. caking according to
one of the claims 1-5, characterised in that the explosive mixture (7) is pro-

duced by the mixing of a gaseous fuel (4) and a gaseous oxidising agent (3).

10 7. Method for the cleaning of contamination with dirt, resp. caking according to
one of the claims 2-6, characterised in that as thin-walled container (25) an in-
flatable envelope, such as, for example, a flexible plastic envelope (252) or an

elastic, balloon-like container is utilised.

8.  Method for the cleaning of contamination with dirt, resp. caking according to
15 one of the claims 2-7, characterised in that the thin-walled containers (25)

and/or the pipe-like device, resp. the lance (20) is cooled.

9.  Method for the cleaning of contamination with dirt, resp. caking according to
claim 8, characterised in that the thin-walled container (25) is cooled by a

protective envelope (25b) soaked with coolant.
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one of the claims 2, 5 to 9, characterised in that during the introduction of and
in the positioned condition of the pipe-like device, resp. lance (20), no coolant
flow into the pipe-like device, resp. the lance (20) or into the thin-walled con-

5 tainer (25) takes place.

11. Device for the cleaning of contamination with dirt, resp. caking in vessels and
installations for utilisation of the method according to claim 1, characterised
in that it is a lance designed in the manner of a pipe and comprises means of
supply (1,2) for conducting liquid or gaseous components, or an explosive,

10 partially explosive mixture (7) into the region of a wall zone (5) of the vessel '

that is contaminated with dirt, resp. with caking (6).

12. Device for the cleaning of contamination with dirt, resp. caking in vessels and
installations for the utilisation of the method according to one of the claims 2-

10, characterised in that it is a lance designed in the manner of a pipe and

15 comprises means of supply, in order to conduct an explosive, partially gaseous
mixture (7) or liquid or gaseous components forming an explosive mixture into

the region of the wall zone of the vessel that is contaminated with dirt, resp.

with caking, and that it comprises means (25) for the prevention of the dilution

of the at least partially gaseous components and/or of the explosive mixture

20 (7), said means (25) for the prevention of dilution are located at the end of the

lance designed in the manner of a pipe that is leading into the vessel.

13. Device according to one of the claims 11 or 12, characterised in that it com-
prises means of ignition (8) for the ignition of the explosive mixture or for the

components forming an explosive mixture (7).
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14. Device according to [clallm_lz or 13, ¢ arglcterrg]edpi t atu Eﬁ\éwl%gaﬁlls for the

prevention of the dilution of the at least partially gaseous components and/or of

the explosive mixture (7) is a thin-walled container (25).

15. Device according to one of the claims 12 to 14, characterised in that it com-

5 prises means for cooling the shaft of the lance and/or a head cooling system.



