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I NSTALLATI ONS & nvention relates to a nethod and to a device for

cl eaning vessels contaminated with dirt, resp. wth sl agSeptembpez005 n
particular it is related to a method and_ to a de- vice for the so-called
.on-line blast cleaning of conmbustion i nstal l ations 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 are subject to a
strong contamnation with dirt. These types of dirt normally have
inorgani c conpositions and are typically produced by deposits of ash
particles on the walls. Areas in the zone of high flue gas tenperatures
are in nost instances very hard, because they remain stuck to the walls
either in nolten formor nelted on form 10 or el se are stuck together on
the wal |l by substances nmelting or condensing at |ower tenperatures, when
these solidify on the colder boiler wall. Coatings of this kind can only
“be renoved with difficulty and unsatisfactorily by known cl eani ng net hods.
This |l eads to the consequence, that the boiler has to be switched off

periodically, ﬁ&@hﬁg %1 and cl eaned either manual ly or by neans of
sand- bl asti ng. &) PEVIGE FAR GLEANING §OMBUSTEOMave very
| ar ge di nmensi ons, is frequent install a scaffolding in

- the furnace for thls pur pose. hﬁﬁgﬁgiﬁhgﬁﬁ%) necessitates an

interruption- of the operation Iastlng sever al days or weeks and apart

fromthis, because of the substantial dust - and dirt emssions it is

exceedi ngI y un- pleasant. and unhealthy for the cleaning personnel. A
usual | y unavoi dabl e acconpa P1994 PCT 2 8 Septenber 2005

The invention relates to a method and to a device for cleaning vessels contaminated
with dirt, resp. with slag or ashes. In particular it is related to a method and to a de-
vice for the so-called on-line blast cleaning of combustion installations in accordance

with the preamble of the independent claims.

5  Heating surfaces, e.g. of waste incineration plants or of coal fix;ed boilers in general
are subject to a strong contamination with dirt. These types of dirt normally have
inorganic compositions and are typically produced by deposits of ash particles on the
walls. Areas in the zone of high flue gas temperatures are in most instances very
hard, because they remain stuck to the walls either in molten form or melted on form -

10 or else are stuck together on the wall by substances melting or condensing at lower
temperatures, when these solidify on the colder boiler wall. Coatings of this kind can
only‘be removed with difficulty and unsatisfactorily by known cleaning methods.
This leads to the consequence, that the boiler has to be switched off periodically,
cooled down and cleaned either rhanually or by means of sand-blasting. Because

15  boilers of this kind in most instances have very large dimensions, it is frequently
r;ecessaxy to install a scaffolding in the furnace for this purpose. This édditionally
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-




nyi ng phenonenon of the interrupted operation of an installation are
damages to t R&94¥E€Esel nmaterials thensel ves as a consequence of the great

t enperature changes. Apart fromthe cleaning - and repad Beplembsr 2605
stand-still costs of the installation due to the production - resp. incone
l osses represent an inportant overall codt factor. 5 Conventi onal cl eani ng
-met hods, for exanple, are boiler beating and the utilisation of steam|jet
cleaners, water jet blowers | soot blowers and shot peening. Known is a
cleaning nmethod, in the case of which the cooled down - and al so the hot
boiler still in operation is cleaned by means of the introduction and
igniting of explo- sive devices. In the case of the nmethod described in the
docunent EP YOEP Weﬂaﬂfé%@W@&P@Qwé@r%Oﬁémr@@lleyowam@m@gesdoml ed

| ance is bro h n n_nat ed
withdirt, \Aﬁ%?{:el itngigﬁgiﬁ hﬁ%@lg%gés%%nxc%fnfes E&ﬁcengiﬁme g[ e? P%&rﬁ)%ﬁg? rga‘ih% %ess‘ on the
heat i ng surpras fmrrethblclmnmg —ofnfl rbpmrfcmlstsethefstahﬂeutlebﬂmai theipstalRGonaed as by
t he vibrations, of the.wall roduc y the sho¢ck waves. Wth this nethod,

t he cleaning Ottf‘%rqdﬁat%‘nﬂﬁ? ?ﬁest‘ﬁ’Breé%%l‘ﬂlP‘?fFﬁé‘F overatheRsh ERCHASt hods i s
15 able to be reduced si gnlfl cantly Wth the necessary safety precautions,
~the cleaning can take place on-line, i.e., during the operation of the
conbustion furnace, resp. while the vessel is still in a hot condition.
Wth thi $ meChpdntidbdal clesnin® sridtiide, foP efdn§é) afe b&iRr bAtind dnliithe HAWaGen Yi | €
with a conventional cleaning nethod days would be re- quired for this. 20.
Di sadvant ageW$enjah Cleprerd asaciapt blnweryd s dlaresse pidbehot peenBiz. 1067 349 is the
necessity of explosives. Apart fromthe high costs of the explosive
material, in order to avoid accidents, for exanple, during the storage Ofﬁ
the explosive material, elaborate secu- rity precautl ons have to be

under t aken. dﬁtaréi’éjédﬁrfséolﬁut o) ;ﬁ% : a%?ff‘wﬂﬁ oldd Ui arfdsoVBE & l! ' n

addition calls for an a e an I clent cooling sys in
. 25. order thwilpr gilkintoparapipe iedleaned g nmmans dbthe axitradueu@xmidagn‘ﬁﬁg ﬂﬁé;qﬂm-al 8
Sept ember 2089\756 devices. In the case of the method described in the document EP 1 067 349, a
10. cooled explosive device by means of a cooled lance is brought into the proximity of
-the heating surface contaminated with dirt, where the explosive device is then ig-
nited. The cakings on the heating surfaces are blasted off by force of the detonation,
as well as by the vibrations of the wall produced by the shock waves. With this
method, the cleaning time in comparison with the conventional cleaning methods is
15  able to be reduced significantly. With the necessary safety precautions, the cleaning

can take place on-line, i.e., during the operation of the combustion furnace, resp.

Sarat

Vw‘hile 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 ‘explosivés. Apart from the high costs of the explosive material, in order to avoid
ac_cidents, 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.




-3 Enbodi mrents of the invention seek to create a nmethod and a device for
the cleaning of conbustion installations or vessels contam nated with
dirt, resp. with slag, with which the installation does &egpterRbgc2006 be
shut -down during the cleaning operation, with which the installation is in
.a clean condition again in a short tine and especially with which any
endangering of personnel and of installation conponents during the

cl eaning process is mnimsed. Accordiwg to a first aspect of the
invention, there is provided nethod for the cleaning of contamnation with
dirt, resp. caking or slag deposits in vessels and installations by neans
of blfﬁﬁﬁéd?ﬂlentrs o€ BRALOGNioR sEIEHL AL ¥e Wil 4fa6 ﬁ&%eafol‘ He c?%nh%ec{f combustion
installation, resp. en the vessel i's hot, characterised | hat &

pi pe-ihstidéatibey br eessele spatainamated with Bir weppt wiithtstagt héthwelsiske kheOihsthlstioal dogs hon i n
such .a manner, that the nouth of . the pipe-like device, resp. lance is

posi t18Rde enSht“ﬁ‘gob’P t\ﬁeoffleaelﬁbg Op ﬂ?%iwglf ivgﬁcwhenﬁﬁtﬂflﬁt}m &SP aceifanng
or S| RHqBR AphinSin 4 SRdrt Gindel WPLEeial®y RIS WHRh MUYt ddGngePingd fiel and of
conponent s whi ch conponents, when mXxed, form an explosiVve xture, are

gui déuastaltation ghmpheentpdyring thk deating pwcessespunihasede, t hereby getting into the
proximty of the contamnation with dirt, resp. caking or slag deposits,
and that the explosive flowable m xture, which is, when appropriate,

pr oducerdify o Hisnakpedt offR: ihlaMRR! BeeQiPRARTRImethsd PR dJlnidgbpnat e.
According to a second aspect of the invention, there is provided device for

t he - cpaamirgon witheihresp eriiness s drpagits tn vessebyanddagtallatjonrybysheaps 9 plastings i n

| o ke SRRl ) Vesebpind: shegs )
M e e e SR T AR

of t lvbaraétarid in ALK Bibe-likd @eviRAReSp. Aincs BbigtR o BRSleHRESH ihdlalRitiGRINBE 4 N
order to conduct into the |lance either in,  one conduit or separately, a

f 1 owapaAngerdhastheanouih pf the pipe-like deviesweesi- danee ignoaares in e rpxidyebhent s, when
m xe L Ly e. it ur : | 1:1.S..0 :
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t hi n-combbsahtscelnichicomponéntbosheremised) fortnh ean ekplasive gnixairbotre Guidddahedghtice i s

b d.on.brj ng , iquid, / .powd terials resp.
Conp EIRETIRE deyFie.aFePa PBce Y SR IR AR IBRBIL LR FRTERITR PVl SFefER onl y
expl QatiNEoRSa ol cPhalts Uh that b CxSI0GvR¥bE hkuE, ARCHR] Wikt dbBropfate) &R 1 n

“order to subsequently get
by mixing of the flowable components, is made to detonate.

- According to a second é,spect of the invention, there is provided device for the cleaning of
contamination with dirt, resp. caking or slag deposits in vessels and installations, characterised in that it
comprises a lance designed in the manner of a pipe and comprises means of supply on one end of the -
lance, wherein the means of supply are designed in a manner in order to conduct into the lance either in
one conduit or separately, a flowable explosive mixture or flowable components, which components,
when mixed, fofm an explosive mixture, and that the lance on its other end, which end is to be

miroduced into the vessel, comprises an expandable thin-walled container.

Embodiments of the cleaning method disclosed here is based on bringing gaseous, liquid and/or
- powdery materials resp. components, which are either individually explosive or in preference only
explosive as a mixture, into the proximity of an object to be cleaned, in order to subsequently get

the at least partially gaseous explosive mixture to detonate.




the at |least partially gaseous explosive mxture to detonate. 8 Septenber
2005.-3a For the protection of people, the materials should be able to be
stored and handl ed separately, in order to if at all p&s3¢aemBbe08Ble to
excl ude the hazard of a premature explosion. This is possible wth the
.enbodi nents of the cleaning nethod iM@3iccordance with the invention,
because the explosive material or the explosive mxture is capabl e of
bei ng produced at the point or in the vicinity of the point of a vessel,
in which it is to be utilised. This enhances the safety for persons and

obj eck¥. theyrieqtior of nsapipnige dedjereals shawdd be abletts bemygad sahhandled sepsrately, in

i nvent i : M 1 i Qs t1oni : ice
o exifalm E4 AT foRlhe bELBIEI EXA, Mot T piSulle BLAGSHE iy kisSBlE,
not ewplosbel etmbotiimenpy of dhid clrgnihgahethdddn clce@tdimg with aks Snventian,Cbsddasec thew t h
enbodi nents of the inventjon IS, articuugrly Euitabk§1f§r conmbusti on

i nst aPPRSTEnRatFRphosthe agploseymixbige i cppable af being prediiced gt thy PRt ehin the
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instal] ations. The cl.eani ng process, however, . al so be applied for the
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cenent .industry, etc.. The blast 5 cleaning is able to be carried out
during the operation of a plant, i.e., on-line or with the vessels stil

h cedi ngl y - fully and preci dosed. .As e
o ant IR 0gst iR RS b AN PG SFIGBRRE0R o Bl RRY Shnays BF o
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hazards for the per- sonnel of the plant are also mnimsed. This in
par t isspgcilydy the eesbystiop pf eqpb refise sgwage studge or hazardous
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10 ingly short dwell tinme of the at [east partially gaseous expl osive
conponents orP§P4¥Ee nixture in the hot anbient. In a preferred enbodi nent
of the cleaning nethod according to the invention, a fuelSeptembeiiPdd or
gaseous form e.g. acetylene, ethylene, nethane, ethane, propane, petrol
(gasoline), oil, etc. and an oxi di sing ag”e'nt, e.g., oxygen, are brought
into the proxim15 ity of a surface to be cleaned. There the conponents are
m xed t ogether and subse- quently ignited. The force of the detonation and
the surface nade to vibrate by the shock waves, e.g. a wall of a vessel or
~of a pipe, cause the breaking off of the cakings on the walls and with
this the cleani n% o}ﬁt e,[glur.face., Tﬂf_ conponents_can. al so be m xed toget her
in the devi ce?%CBR "ﬁ‘['f-t 15 1§ @PPlisabis: incpprtioarrigshe dieldofosteam eeasptons pon
- necessary f oreopifReiioms@nstiodst LSy ' Jals used is
dependent on the type of contsa%etr\g%@omoﬁg’gfoﬁ&%ﬁhmg%ﬁﬁ%%ﬁ%&% he
dirty vessel .rempealddgiiridgn atr idsalliitionsewidf hartd alepogits adidim satie aghd. @, troflee and
nner, that no, damage to the jnstallation occurs.
r

I d. i h
For examp . eneespiie oSS npr Blsy SucsCl e poment sige o Sa Bl 1 o

an ef f ect fve ldannipi iDgbleite e 2orrid8 LUEARHY BESpatidd bf £51RE Lo EXRIAR @i NE
opti mum m xi rzghratl o of thg@gases can be calculated fromthe stolchionetry
of the gases thuessels sHE hoh aad exceadingly| pmposghalyosnd prgeisely tdosetb Ut = résolt,1: 3.

I'n the case ' m xt ur.e Qf oxygen and.acet 1994 PCT -5 8
Sept enber 208@e @g?ltg%(&{'rﬁgh‘\ré}tofg%%fesr ceg .8110 © e‘?‘BPB CoaEANAORRE S8F- |, for

~ exanpl e, apptions oflié vdesdel @fe. unndirSs@idp Sutiédted ¥o &y 10BE TR AIWEs 395iRBepf the
conponents utilised on the one hand reduces thé cleaning costs and on the

other hand aP¥¥et ehitheadiantipse plio apigimiseth 'hisain paenlad aska fesult ofi¢hd eakeed- at i on’
and for wmnfhtglgfkmdw 1 ﬁl?le 'opthra?Ie%t%g&?aH?' g%seéolu.ls lé)?plgsﬁ¥é ((::oerhpo%egfs 2 olf tacer 1S

i nt roduced i an 1 nstallation resp.
: mixture in the hot ambient.

In a preferred embodiment of the cleaning method acéoi‘ding to the invention, a fuel,
in liquid or gaseous form, e.g. acetylene, ethylene, methane, ethane, propane, petrol
(gasoline), oil, etc. and an oxidising agent, e.g., oxygen, are brought into the proxim-
15 ity of a surface to be cleaned. There the components are mixed together and subse-
quently ignited. The force of the detonation and the surface made to vibrate by the
shock waves, e.g. a wall of a vessel or of a pipe, cause the bfeaking off of the cakings
on the walls and with this the cléaning of the surface. The components can also be "

mixed together in the device according to the invention.

 20 The force of the explosio_n 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 install_ation 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 géses can be
calcuiated from the stoichiomgtxj §f-the gases and in the caSe of acétyiéne and oxy-

gen it amouats to 1:3. In the case of an explosive gas mixtiure of okygen and acety-




into a vessel and brought into the proximty of the place to be cleaned. By
.nmeans of thimysiedrce, after the positioning of the device the conponent or
the conponents are able to be introduced into the inst&3eptenaheri288p. into
- the-vessel. In the case of an on- |ine cleaning operation, the vessel to be
.cl eaned and, e.g. the flue gas may be up5-o0 10 1000C hot. This signifies,
that for the prevention of a premature explosion the mate- rials utilised
for cleaning, e.g. gases and fuels, should be brought to the desired place
nore rapidly than they are capabl e of being heated up by, e.g. heat
radiation. The pipe is in preference thermally insulated and/or cool ed.
This can be achieved by a pipe nade out of thermally insulating naterials
resp. by a cdele thg refjsiset3 St t withedotabgdsSvdlinae pf pfor examglotipied 10 iasgh t he
pi pe. The cogllrhi rbg f.%;.taaig{gpe and/ OE f.or é e materi- als utilised for the
cleaning is preferdpiy Bete SRERUT deyg, o Hw,ne?tﬁé‘flhfqd nsthegngtiaad of
“functioni ng wdubeiihe dleaRink icHOYSd Sh B @ Thafi® Als8 hau Lok R4Sk 980l Q{S@-t he
cleaning device or to thé conponents or to the ex;')ﬂ oslive m xture of gas,
respect i vel y agerigk foe thegnstallatign ead fardwefaobeingsul d only have to be. equi pped
with the, connections for the, for 20 exanpl e, gaseous conponents and

correspondi ngly could be designed to be nore sinple. A cleaning device of
this type is al so not dependent on, e.g. water connec- tions in the

vicinity of | t.o b saed. f Or. |.i a cool ant ., such
as, for %xa%ﬁg?m\fgtgéﬁe@gpglﬁ |sedg‘§'s£|iar?ggl% |c?rtlig(%a [8% nptglatoR &esPance,
then for thi mteavessploas hronghe dith clnsploaingitst of de phict a6 bedichied. B9 thamser Any

i hoses required could, if so 25 desired, be renoved prior to the actual
utilisation g‘i's ‘?ﬁ’(écer affzdhe esitoping p ﬁ‘ﬁidﬁﬁlc%ﬁlﬁr%?mﬁqﬂéw.qf the gomp@rienisqrof t he

lance in a pasétd BORRkoaRadihicn QAR of S
necessary, then this ion prelf er e%??%@?f%@i%gj g‘%wgg%}jﬁlgﬁiﬁeﬁﬁasgog%loght
t hrough the liheagleaingoparitinn, itte Yesmulgo te cleatddyaddne . tHeeflirofasMBHE8E up fo

in such a manner, that a

o oA 11 BV B B 7 eSS BREY b So Pm h m
rials utilised for cleaning, e.g. gases and fuels, should be brought to the desired place
" more rapidly than they are capable of being heated up by, e.g. heat radiation. The
pipe is in preference thermalljr insulated and/or cooled. This can be achieved by a
pipe made out of thermally insulating materials resp. by a cooling system attached to
15 'the.pipe, or conducted through the pipe. The cooling for a pipe and/or for the materi-
| als utilised for the cleaning is preferably designed in such a manner, that it is capable
of functioning without a continuous supply of coolént from outside into the cleaning

dgvice 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, ¢.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-
po‘se 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 clee;m_ing opera-
tion. If a éooling 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.




8 Septenber 2005 In order to conpletely preclude the possibility of a-
premat ure expllBEeh, the explo- sive, at |east partially gaseous nlxture i s
- preferably only produced at the point, where the expl os? Saptegben2tiske

pl ace. This is inplenmented, for exanple, by m xing a com bustible gas and
an oxidising agent in the vessel itselfS Sihich is to be cleaned. It is, 5
however, al so possible to already bring together the individual conponents
in a part of a supply line, e.g., inside the lance. As a result of this,

t he thorough m xing of individual conponents is already started shortly
before the place to be cleaned. Wth the necessary safety precautions, it

Is al so possible to di troquce an_explosive gas or gas m xture
into an inst 0 prder 691091@5':31}}/ Pﬁegl“ &@%@“ biligy gf)a Prematere exBlosion. thejexplpo
vari ant, thesh@zarl&sqtm@al@rg%g@&ﬁhﬁxﬁms Pdr 89190 5?&2%%%&% {ﬁ%hjgiﬂt%ﬁergf
mxtures Is mnimal, because the i1 ntroductio evice and a possibly

requi red posiths @xplqsgmaﬂ to akeipdacabTiais tlsmmdemarted ddr amm;ib@fhyrmbaﬁgia@aﬁ-
pl osive materials. If

therefore co wi,t hout ..t.he X

not ead of o RRIGICENY P AMAHAE Bl 1o A L Sl e 5 p i derged shise
form e. g fHeweverall® sblesmaemesnﬁ GRi p to 15
be .cl eaned throu‘garﬂ e. gl?ﬂstlhe pi re I"i ke g;g\gl&ggﬁge rreaﬁgi[ogrr@&sl%[?stegﬁ punpi ng
devi ce, wheptasheplydingr ¢-gi iepidenthedancs éSlanreBullquf ﬂlISthhq:)dWlleulghf mixing of resp.

are, in pref e at nte for
exanpl e, by gldﬁ}r}%gaé ﬁ&gl?&nen%r‘gﬁfi%ady&?%'ﬁﬁ§g?¢l?5??et%ée8‘ Pii?elﬁgB ‘thgv@!l lised
in the cl eanihegieoedrbifoy. prdbhatioms ilg akb pG%ﬂﬁ§ to dif%ly u%f"odﬂéé alleXbIHEies -
possibly also of liquid materials, takes 0 place prefera y by means of

pressure vesg¥l¥, SABARIEHEN HHE aﬂpﬂ@éﬂ%@lﬂyresms@é aqmsa@ll Allscein e ogses of dip.

liquid b I oToh sur sel s means ,of
control f@g f‘? aH tf?'ﬂ‘?ir{om cgﬂn&rr%lﬁgﬁﬁfygx @iﬁl §ilr FRRVE mafeﬁ@grgymﬁ{gres is
utilisation mimma]paecanﬁ memmwm@l uEs gelice ROV Hkedly l‘h@uﬂé‘d‘?&ﬂtﬁ@mﬁ@@? the
quantities and with this the fi pressures in these vessels are capabl e

of being adabtetbls tierfé‘“bf'é’s‘i“}té’&qu@ﬁ’éé agd ﬂl%@"@?%@ﬁ |Vi§lﬁ1quntfw presepcsi npl e
manner. I'n a&ddnS('eQB}zosm ol &I E BRUGH P %as%%ust RGecBRR e Ur more materials in

liquid or powder form, e.g. fuels, are utilised, then these are conducted to the place to
15 be cleaned through e.g. fhe pipe-like device by means of a suitable pumping device,

where the material or materials in liquid or powder form is, resp. are, in preference

nebulised or atomised. This can be implemented, for example, by a pressure — or gas |

atomisation, e.g. by using a gas utilised in the cleaning operation.

The dosing of gases, resp. of gas mixtures, possibly also of liquid materials, takes

20 place preferably by means of pressure vessels. Beforehand precisely dosed quanti-
ties of gas resp. liquid can be mtroduced into these pressure vessels, e.g. by means of
controlled filling from commercially available gas cylinders. The utilisation of sepa-
rate pressure vessels provides the benefit, that the quantities and with this the fill
. pressures in these vessels are capable of being adapted to the desired force 6f the
25  explosion in a very simple manner. In addition, by the introduction of the gases or
liquids under pressure, the dwell time of the components in the hot ambient is able to

be kept exceedingly short.




- liquids under pressure, the dwell tinme of the conponents in the hot anbient

1s able to Ireskepr exceedingly short. P1.994 PCT -7 8 Septenber 2005 In

. order to prevent a dilution of gases, gas m xtures, matd beptember Z®ader or
liquid form e.g. by the anbient air or flue gas, the materials are
preferably held at or in the proxinity-df the place to be cleaned, for
exanpl e, by neans of a suitable thin-walled container. This is
particul arly advantageous in such cases, where an explosive nix 5 ture is
to be produced only in the proximty of the surface to be cl eaned, for
exanple, by a separate conducting of individual gases or fuels in a
pi pe-like device or a lance, resp.. A vessel of this kind, i.a., serves
for preventi Myorlediq prevert diluting efagpses, anmpetyres.tingtatials ippowdert ar liduéd r

| et I X dy. . | | f t hei l,i ng.. |
of "oui t abi e (Gt by o SR i R o3 SEIRKERRS S weeferduaf PR P iimBin. T ke
10 cont ai ner proxirhity btk plaze t€baslebted, fof eRarplk | 150meM3oRian@Itsble Bias-alsd for

exanpl e, sack-1ike _envelopes or sacks. A thin-walled container is
preferably af?HdARd TR ipRarticHlarlyradyantagepus inesugh cages, wherefanomplosivg meix- t he

| ance ands i s j.nfdl I i § event. a ‘
pr emat ur é% ex Hrgfssitgiﬁg g‘fog%/lﬁ%hﬂ? ?ﬁ@\g IpHg(?ilH@g ﬁt’gl? A lé‘#f?cel t? bg %([)e& flgfi E‘(gar exf"ﬁ'ﬂeat ed
nore rapi dl yby haepardte beslusting obimdividuab gdses of fueisrin @ pipechikedeviddir atlhmsa, and/ or

it 15 shoul d be cool eeii. | n &r&l ference, the thin-wal|led containers have a
greater vol uffeP- frgssel REMIHEIRA, i3y 35R¢es 8o RIREEBE AR of ferg98esc BIUPANT 0

~them On thengig gidfh telHcdmpRIEHRERS afd BISE el MBS UiiP fodilhg.
thin-wal | ed contai ner by burgtl ng, €.Jg. ofS el astic, bal oon-11 K& ,
- ¢ont ai ner. CBxanipesotfisaitalile tlain-walled exatajness, aré axpgandingathén-efalled) ballb@i-liey s .made

out of - expandi n terials, such as, for., exanp|le, sacklike plastic 20
or pape?l%gn ﬂg’ﬂ'}}&?%f ﬁg?“gi‘?’ ?aﬁ%‘:’ (Sli'fﬁ‘r‘ﬂ?lég SERtRIpLS, % a3, dRE aramge. satkatiks e to
the anbi ent.envlidpss 6 QURAA (VARG BoRBEncR Y pRAUEDIOWQindIAS diR dafigrcase of
perneabl e materials or
, pipe, e.g., at the front end of the lance and is inflated by the gases themselves. In
order to prevent a premature explosion of the thin-walled container, it should be
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 dl‘_ by sharp objects.

A frpnt 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




~in the case of a possible perforation of the thin-walled container, which
could be cawswmdpctor exanple, by sparks or by sharp objects. A front end
cooling of the lance resp. the cooling of a thin-walled&Segtanb@r2008 i m 25
pl enmented in preference by neans of passive cooling nethods. In the case of
“a pas sive cooling of an expl osive gas nmfxture, in the introduced condition
of the cleaning device no additional cooling neans are brought in fromthe
outside to or into the explosive mxture. Apart from genera

constructional sinplifications of the cleaning device this also has the
advant age that supply lines for the materials required for the P1994 PCT -8
8 September 2005 explosion can relatively easily be kept separate froma
possi bl e | anéxplesion canyrelajivekyreasily e kepesaparate Homa mwbledatw moimg dys@mpassi ve

| ance coolin h ete cleanln roces e to be ept
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thin-walled chatiap @mmsm@bxmr@f@pee@bmﬁuyhﬁdémh@ém af & 16Qny akvmemld p-1t, 1S
capabl e of belng prot ected agai nst undesirably high heating-up by neans of
a thermal iné@fEItHE protective envel ope or by means of a protective

envel ope al ready containing a cool- ant. An exanple for the latter kind of
protective envel ope can be designed in a very sinple manner and, for
exanpl e, woul d conprise a material as absorbent as possible, 10 e.g. crepe

or a sponge- it WRIET doflainetind thdRbfoRS aldPehB ShASHAINESRANSET Id %&p&ﬁl@ opot

installation is soaked with coolant, in preference water. owever,
al so possi bl being protetedf against mdeheabl}hhugh mathgmp:bjnmm ai themiai imsutatiof a
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simple manner and, for example, would comprise a material as absorbent as possible,
10  e.g. crepe or a sponge-like material, which 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-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
'diff_erent 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

ofa 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
protecti\;e 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-wailed contaiper can be stored in the pr'otécﬁv‘e device in unin-

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




onto the thin-walled container. Al so possible is the injection of water
dropl ets or oP1984pPci fferent coolant into the thin-walled container during
its inflation, so that its surface is cooled fromthe BrsEptRIbeTRPAS f or
exanpl e, can be conbined with the introduction of a |liquid or gaseous
..conponent utilised for the cleaning operation. .20 A further preferred
possibility of protecting the thin-walled. container consists of _
i ntroducing the thin-walled container into the vessel to be cleaned inside
a suitable protective device. This is inplenented, for exanple, by neans
of a protective device attached to the cleaning device, e.g. a protective
bell or funnel attached to and around the |ance. The thin-walled container
can be st or edhp fhinngalisd foatainey evithe thecpossibilifiiaf L subiskangallyc tmeeliekpasionTise
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~ Ina preferred embodiment, an indirect, passive cooling system is utilised both for the
thin-walled container as well as for the lance, this for the reasons already mentioned
above. A passive cooling for an explosive mixture and a lance is independent of

_ 15 coolants actively brought in from the outside during the cleaning 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 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
be_ing used are soaked in water or another coolant. For the protection against damage

to a cooling layer, external prdtectivé 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 pfotective layer made out of, for example, a métal screen or
~.webbing or a second metal pipe. Materials absorbing co_blants are capable of re-
lleasing 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-




-.above. A pa55| ve cooling for an explosive m xture and a |lance is
i'ndependent ofigddparool ants actively brought in fromthe outside during 't he
cleaning process itself, i.e., wth the lance in the i ft$udener ¥8adition.:
A passive |ance cooling in preference takes place by the application:of
.Suitable materials around the pipe condud@i ng gas and/or liquid, by

manuf acturing the pipe or the supply lines out of suitable materials.
These, for exanple, are insulating, substantially heat-resistant materials
or material 20 arrangenents and/or materials capabl e of absorbing cool ants.
" Exanples for the latter Kkind are absorbent materials, such as paper,
cotton-wool or fabrics, which prior to being used are soaked in water or
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concei vabl e P8 %leﬁlmwba%wlaéwpa%aienalsu ve cooling system out of heat absor bi ng

“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 J
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10 The ignition of the explosive gas mixture, resp., liquid - /gas mixture, with or without
thin-walled container or protective envelope, resp takes place with meari.é known
from prior art. In preference this is implemented by means of an electrically triggered
spark ignition, by auxiliary flames or by a pyrotechnic ignition with the help of' cor-
respondingly attached ignition means and ignition devices. The means of ignition are

15 preferably attached in the region of one of the ends of the lance, to a pipe itself or to

 the thin—walled container. The actuation of the ignition de\-rice as weil as the se-
quence of an inflow of the gas and/or the introduction of liquid components in pref—

erence takes place by means of a control system.

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

20 plﬁc.e 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.




If so required, the nost diverse cooling nethods and protective devi ces nmay
al so be conbPHEHCHade do wit hout or conpl enmented. 10 The ignition of the
expl osive gas mxture, resp., liquid - /gas mxture, w thSeptembehds

t hi n-wal | ed contai ner or protective envel ope, resp., takes place with
‘mean's known fromprior art. In preferédte this is inplemented by means of
an electrically triggered spark ignition, by auxiliary flanes or by a
pyrotechnic ignition with the help of cor- respondingly attached ignition
means and ignition devices. The nmeans of ignition are 15 preferably
attached in the region of one of the ends of the lance, to a pipe itself or
to the thin-wal]led container. The actuation of the ignition device as well
as the se- quenc¥ °Bf e’é{‘ﬂo&hﬂpﬁ\ﬁi thin-v#lted gqutainsy (foF exanerlp.rmadadefcplistia rodte] i qui d

conponents in Pl 2 RI6HE Or S3HES : | system The
sequence of a blas?ing opegatiodﬁfﬁﬁgﬁﬁg¥r€§g@€$ﬂiﬁ?g&%$%¥gﬁ?§§%§ﬁgé&inent
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of correspondi ng. §2A§)ﬁ(§edar§e}%i&i |led with the correspondi ng gases, e.g.

‘acetyl ene or ethd SRR and the re- quired gas quantities and -

pressures out of pressure gas cylinders. P1994 PCT -1t 8 Septenber 2005 At
one end of a pipe a thin-walled container (for exanple, made of plastic.
mate- rial, a balloon- or sack-like envel ope or a bag/sack) is attached,
“e.g. plugged -onlf soakquitedda hendogootthy @chctinated, td. 24 Pﬁﬁéd{ﬁeteﬁpﬁop@(iﬂ!u%i t owed
in the protective de- vice in folded condition. If so required, a head
"cooling is acti W‘Ed’f’("é‘.‘gé attached, res ctopkesl witly epalpet apifes dheaedoligg sarted or-

cool i ng) attachgghehEfithe ga0aked W th cool ant and/or the cooling started
to- gether with the gas.

- The lance is introduced into the vessel to.be cleaned from the outside, e.g.
through an access opening, so that the end of the pipe including the thin-walled

10 container is placed in front of the surface to be cleaned.

- The opening of the valves of the gas pressure vessels starts the filling of the thin-

walled container with the gas mixture.
- The ignition device is actuated and an explosion triggered.

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 contziners, 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

B 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




- The lance is introduced into the vessel to be cleaned fromthe outside,
e.g. througmwaraccess opening, so that the end of the pipe including the
thin-walled 10 container is placed in front of the sur{&h@eptewbbe2®ISeaned.
The openi ng of the valves of the gas pressure vessels starts the filling of
the thin- walled container with the gas-Wi-xture. - The ignition device is
actuated and an explosion triggered. Individual steps of the sequence

menti oned above of a blast cleaning process in ac- 15 cordance with the
invention may al so be suppl enented and/or automated with inter nediate
steps. For exanple, the triggering of an expl osion process nmay be connected
with safety nechani sns. These in preference start the gas supply fromthe
pressure vebbslisg-thooughewith comprassed dirad thalanes, sesparofiindigidnarmpesi fotlowt he
-vessel to be.cl aneg and |nterrupt this connection before the actual

expl osi on t akKés , by neans of an 20 activation of the neans of
ignition. This prevents for exanpl e, bl owbacks into the supply lines and
uncontrol l ed detonations. In addition, the cleaning process may al so
i nclude a device cleaning step. This is inplenented, for exanple, by neans
of a P1994 Pﬁrﬂ:efall&vﬁgpézﬂmexﬂﬁ)ﬁﬁﬂiel devicedfet theatigining hthod it @ks@dndi r  of
the | ance, resp. ivid pes follow, ing the explosion, I.n the
f ol | owi ng, e#%ﬁ?‘ﬁ%‘ﬁf"ét fYepss %W% tp e inKentionass expiaiped WoRoregletaibped and

sl ag contanm pated: YesSS GhPsAbRGd #@Wﬁ ion are explained in nore
detail. or15a ‘Ifgl bagl S oﬁ%(rg (Fary arllélﬂg erratgl?g%ly drawn figures. These

illustrate: Figure 1 a sinplified depiction of an enbodi ment of the device
in accordance with the inventi on, _

These illustrate:

Figure 1 a simplified depiction of an embodiment of the device in accordance with

the invention,
Figure 2 a further embodiment of the device according to the invention,
10  Figure 3 a third embodiment of the device in accordance with the invention.

In Figure 1, a device 10 for carrying-out the cleaning process according to the in-
vention is illustrated. The device 10 inbludes 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 W&H
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
g 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




Figure 2-a further enbodi nent of the device according to the invention, 10
Figure 3 a thppgyerbodi nent of the device in accordance with the invention.
~In Figure 1, a device 10 for carrying-out the cleaning prermenbeicd®8bdi ng to
the in--vention is illustrated. The device 10 includes pipe-like supply
lines 1, 2 . 'through which, in preferent® after their positioning,
di fferent gases, e.g., oxygen 3 and ethane 4, but also liquid fuels or
oxi di sing. agents are conducted to the proximty of the wall 15 5 to be
cl eaned. The gases 3, 4 and/or liquids in the zone of the wall
contam nation wth dirt 6 forman explosive mxture 7.. By neans of an
ignition device 8, which is capable of being controlled and actuated from
out si de the \gsitieh devicé Bshiepd hmtdesigné¢dinsmch almamer thdt e igkitlonSpak Ndodsure 7,
for exanple, by the neration of an_ignition spark 9 is ignited. The
expl osi on may9areBe E,ng‘f PR depctly I%ﬁoﬁbﬁ’ﬁ't"?'?&ﬂgé?gﬁiswlf beaded inrprigrdo2o
zone of the i Xb - . t4ae; | i 1. i nes
13 and the BBsas" by e of i cleallhe diCicE HOPtatos b BE i (ELTRDRL
desi gned i n S This eaarbedmplemeatedt inethaigthé ignitiorsyparkkd €oroksds besitatedinethbo be
situated directly  in front. of. th nd. of ly line 1, 2,.in order to
 prevent agbl SRBLREVE n{hﬁgn%ﬁoggﬂPﬁﬁﬁB%ﬁ@eoaff%#g&héﬁ?gfﬂ% backfire into the
supply lines 1,2. This can be inplenented, in that the ignition spark 9
comes to be situated in the zone between the ends of supply lines 1, 2 of
differing lengths. The supply lines 1, 2 and the ignition device 8 or parts
of it may al Shebepglpiinéd ¥, Zand thonigmtad devita8 ar phideof it kRiy eMioeheOPpailyeacd. , 1N
a pipe. The device 10 .is preferably also_ equipped with a cooling system
The cool i ng FRMPIcdited Eht BiPedike SnplaRcs eigy iRBHRe. dhe deviep Hy mrgm@?y @I%@ |
cool ant, whi : | S; : ' : j S
- common envel g%g. lg%n@lz;l?:tg ?Sgk@g%?éfenhlgﬂt%géghgpg gﬂ%%&?%@geﬁxég%}/%?%gy‘g%#g of an
~air - and or evapoetios wib pheycdotammn whitls belss ttre supplydines 1t Do tghpdskidlyspepdny | i nes
1, 2.

10 common envelope. An active cooling takes place, for example, by means of an air —

and or water supply from outside in - and/or through the supply lines 1,2.

In case of a thin-walled container possibly present on the 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 containér 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 agaihst exicmalithennal

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

In Figure 2 a further exemplary device for the implementation of ther cleaﬁing proc-
ess in accordance with the inveﬁtion is illustrated. A coolable, resp., insulated lance
-2@, 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



In case of a thin-walled container possibly present on the device 10 for
the protectiopmosppct he gases agai nst dilution, a head cooling systemfor
the lance is in preference constructed as a protective &pspitope ZHaked
wi th coolant. The head cooling system .15 may al so be designed as a cool ant
.supply conducted right into the contained4-In this mnner, the thin-walled
container, resp., the gas - or gas/liquid mxture contained in the
container is cooled. The materials utilised for the supply lines 1, 2
and/or for a conmmon 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 emvwweas wdde iof deingrighibeel, imprefenanat atebmiaakbj Tﬂl’ﬁerﬁle)@B i2Agprgpr OC-
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mechani cal influences. A protective |layer may al so be equi pped with
~additional ab-

Attached to the other end of the lance 20 there is a thin-walled container 25, here
already inflated, and a protective bell 27. The thin-walled container 25 is attached to
the inner pipe 22 in such a manner, that it is inflated by the gas or gas mixture flow-
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 infroduction 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 fo be
" cleaned, the thin-walled container 25 upon inflation leaves the protec_tive bel 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 shépe opening outwards like a beaker, in order to give the inflated



10 sorbent or insulating characteristics. Attached to the other end of the
lance 20 thermossecr thin-wall ed container 25, here already inflated, and a
protective bell 27. The thin-walled container 25 is attacheemnber 2096 i nner
pi pe 22 in such a manner, that it is inflated by the gas or gas m xture
~flow ing through the inner pipe. The thin-wall ed container conprises a
substantially gas 15 tight plastic envel ope 25a, e.g., a plastic sack nade
out of polyethylene and a protec- tive envel ope 25b surrounding the plastic
- envel ope 25a. The protective envel ope 25b in preference is an envel ope
made. out of absorbent paper, which is connected with the plastic envel ope
25a, in preference glued toit. Prior to the utilisation of the |ance 20,
i.e. prior tenyéepé ot thedatlbomlikofortidimer|saffidenP Opico! A @btebie dvical ferext 0 be

cl eaned, the 20 er _envel gp nd the sheathing 21 of the |lance 20 are
covered with 2PWE ’Z‘ t,heég e 0(%§§‘é?ﬁ8‘éf cqne or hpdlowicylinger or glsg ofapewh e prefesi ner 25

i's stowed in chbeit BoMbRss lad Spliehg Io€died Bn ohOLideE ﬁfws s{d he
protective b;ll 1pref%rabl y Pherée i's anngddéllﬁl?oﬁa Cg%ig?%fgh%g@@?\}mﬁ%ﬁ}
~cool ant (not lines ardd pmthedother sidet an dpeningrfoona disn-walled ddntirenad Ipyoteaive dehe t hin

wal | ed coptainer_inside and.if necessa t rotect it fraom nechanical
" influenced. Y45 BHi %l&ﬁﬁﬁowcﬁatwlmreowg%qaoﬁtlﬁéiatﬁoéﬁ[’{r’?d“@fmf FRACE dhce
~into resp. i fillh@eyeasdie loberRledAitNmStatddamictifl-opRbbIgak. ?ﬁ@fn%itéaﬁ{regél upon

~inflation | eaves the protective bell 27. I'n doing. so, it Is protected
from t he heag7.othetsheathinge?igersanpthey profectivet devics cak permaneetly attaohedl apeheand t he

contcal’ ShapBoSs s aRYRLAE ofshig bRSRERFF Lok S s, a5 e e ot | a1 el
P1994 PCT bdSliBofenhemes o2 048 apiimelionr susitdaed pablmedrvdie taoteiner -

sufficient space. A protective device, for ex- anple, has the shape of a
hol . ow cthe duised T PPisHele ranggask | replagement bW profestipe aipwice fellewingta

conprises ancgagAl PhckACROEHRRL M BB cbfucPARREI R ed B SRR Y 11 e
tive devices if at all possible heat-resistant materials are 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 lance 20. One of the gas supply lines 30 is connecied

15  with a first pressure vessel 34 through a solenoid valvé 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

720 commercially available gas cylinder 35 through a third valve 37. The secénd gas
-cylinder 35 correspondingly contains a combustible gas, such as, for e‘-xamplel,

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 | for eth-
ane and 5 [ for oxygen and typically an overall gas volume of 100.1 - 200 | is utilised

for the cleaning of customary vessels. The ratio of the volumes of both the pressure




| ines-and on the other side an opening for a thin-walled container. A .
‘protective deijdsptte nay al so be constructed with double walls, so that a
possible internal space is filled,. resp. is able to bé& $5A¢BREN4OPR ’
_insulating material or coolant. The protective bell 27, the sheathing 21
.or anot her protective device are permanelit-ly attached to the [|ance. They
may, ‘however, al so be constructed in such a manner, that they are able to
be slid over the lance or laid around it and positioned in different ways.
This if so 10 required makes possible an easy replacenent of a protective
device followng a cleaning process. For technical and econom cal

consi derations, however, for protec- tive devices if at all possible

heat - r esi st anéssalntie preférence eorrespdrids éel theTsteichiometst 1atin of ahe the gares feuppl y 23
is affixed to the inner pi 22 and connects two as supply.lines .29, 30
with the | ancemplste GRbushor e pressures of (e ses insfhe tiessiitrinstobudale™is 2
first pressugR poRes et thd expiBEiON Bt fre 3Ble@H Bk Bdjustby Birdidsh MRS Vallddich Messel
itself 1is connected with a conmercially available first gas cylinder 36

t hrough a fogetdylindess 38 38 Thesepressuns arepepderably|theiseme. 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 sol enoid val ve
33. This vessel in turn is connected with a second 20 conmercial ly

avai |l abl ez ga I r hir : e, _

cyl i nder 6%5 gg%{%aig%gﬁ%\} %g?élgc@gfgtallwﬁsﬁ lg&hc%n%gé%é? elt%gge, spgﬁﬁﬂﬂgég%? cg'l?e
“exanpl e, achhyd 20ahe déthydimneproceseishaaed. Bh¢ sequepeninngeferemce s ¢ohtralied f our t h

val ves 37, 38, the pressure,vessels 33, 34 are fjlled ith the . S
‘cor r espondi n§itjd<eairolgypiery 4%@&@65@* aw%a};steﬁ?ot‘éeocwomﬁt% weipdicated gy,

15 25 bar, V‘ﬁ%@ilﬂigl}rbﬁs RARSS Bhes, VARAGH ﬂiéoéi%m%ireétﬁfn RAANPAE WiB\ferowal ues of
et h- yp 1] I

1.5 1 for ane and 5 1 for oxygen and ically an overa gas vol une
of 100 1 - 2Bipst bf aH thet Soldnselival Yesrare breeftyl epenéd g. o forcaisvoseonydsy Besag this The
: ' ,a tio Ofl(} hetix\r_/xglp%rr{g tl?ef gzpsocgor;lténrt]%f %’EeeSrsegsru?e Eés%e y 3%),654 ]f?ows into the lance 20

through separate gas supply lines 29, 30. There the components are mixed and con-

ducted into the thin-walled container 25 through the inner pipe 22, wherein they

inflate it. In a preferred embodiment of the cleaning device, the gas supply lines 29;

30 are maintained separate in the inner pipe 22 of the lance, so that the gases are only

15 mixed inside.the thin-walled container 25 and there form an explosive gas mixture.

3 After the closing of the solenoid valves 31, 32, in preference after a selected time sy
-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 su_pply, the spark plug 19 or the
igﬁition device is correspondingly positioned on the fance. T.he- 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-
ppressed 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



8 Septenber 2005 vessels in preference corresponds to the stoichionetric
ratio of the muiwaprgases for a conplete conbustion. The pressures of the
gases in the pressure vessels determne the power of tReSeplembeiZ®85and are
able to be adjusted through reducing valves on the gas cylinders 35, 36.
.These pressures are preferably the sane:1% 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 wth a
control system 40, e.g. a relay control system The control paths are
indicated in the Figure as dashed lines, wherein the signal direction is
indicated with arrows. First of all the solenoid valves are briefly
opened, e.g. compressetleair maserynidsi, Bgr A ggmpiess:dldr ¢ompregsor bod compregssl aiont ent

gas Suppl v T - WdHECPS Gadtona? balveRM i haiei® oL SFefd il BAgEa oo

into the thiaispahpable cfiRing dien Rd AdiReDAdhRidalper pipe 22, wherein they
inflate it. In a preferred enbodi nrent of the cl eaning devi-ce, the gas

~supply lines 29, 30 are maintained separate in the inner pipe 22 of the
| ance, so that the gases are only 15 m xed inside the thin-walled container
as mxture. After the closing of the

25 and there rman expl osiv ] 0S| )
sol enoi d val szjefg’f ?f ‘9%32‘; g ﬂmp(?‘&f gi‘S@ﬂ% byt 9. rasPs exelusively diquid materialy ast | e. g.
0.5 sec, 8 heyieai! ineR wEVbIGRel if BE IALRHAMnhig: & b ORerdt SoledBAE! €d-
Depending on the sel ected constr ucidlmgn o?@t ﬁré gars Sé%agls%/e?ﬁ?d%og%éa{g@gpl ug 19
or the i gniinghhswiailtds thengoadeansp ofidi cgleypandiiglyi suimbileanatetial, kanoeat ofThe
_inflation process.. 20.the, thin-wal l ed contai ner 25 amounts to a few
seconds, typf‘@gﬁaf‘g'/my Ilq“é‘%’?:t,pqﬁnﬁ.er,“’el%pe§'ec. Fol lowing the. ignition of the
- gas mxture, the inner pipe is preferably cleaned of the residues of the
expl osion, e.g. slag. This.takes place, for exanple, by neans of corn-
_ipressed air, which is sent through the inner pipe 22. For this purpose,
one of the gBiguPb3 silyzplates lai thies edBodisneclol B vtk ihactordaded Witingd iahve 41,
which is connected with a : )
_ 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 opefated valve. Actuating it enables switching on and — off the
cooling system as required. In j)reference also the production of a certain mixing
ratio of_diffeﬁng‘ coolants is made possible, here represented by two connection lines

.or - hoses 24a, b, respectively.




P1994 PCT -17 8 Septenber 2005 conpressed air reservoir 42, e.g. a
conpressed aimom@gpr essor or a conpressed air cylinder. This additional
val ve 41, here depicted as a sol enoid val ve, preferably §8eptambey 208pabl e of
being driven and actuated automatically. If for the cleaning not only .
.gaseous, but also, resp. exclusively ligl#i-d materials are utilised, then
~the volune of the thin-walled container 25 may be kept correspond- ingly
small. It is then nmade out of a correspondingly suitable material, e.g. out
of substantially liquid-tight plastic envelopes. Figure 3 illustrates a
third enbodi nent of the device in accordance with the inven- tion. It
conpri ses an exenplary construction of a cool able |ance 50. A mgjority of
10 the ref er énlaaceenoking aysterm Hesigreddn this inpnrer guin grferefiteemotivatod pasqonkl ngl y

refer to the. . eX | ar aracteristi and.el.enents and not all of
t hem are nentl?tgogiggtlogn(g{%ﬁg?’%ce i lflﬁ)l %ﬁ?)to‘feﬁﬁeisrﬂﬁ)écayﬁdf ey %ﬂﬁ‘é‘?@e@@n%‘
conpri si ng amheowhele tithe) perfd, Wden@ WHidH Bt laite1§ sijectddl tb ufe B, A§ BG4 Pped

wi th connections 23, 24 for the gas supply, as well as for the cooling. A
cool ant, e. glangs cegling\gystem ofj thisdvrd isj alsocesprhie pE being inobwledtihe contrelrsyss 51 -

and i nnergpi : k. d. t | apce .50, .which is indicated
by ar- o, &%’E Q'Ee'hl\iralstﬁrggg (ll)t;lg a%%&ft)gk?bl? Eoemﬁé(ri]%cg%ﬁ N {%Sﬁg'é‘)%aq FPOLAnh FUEET i ve
bel | 27 for titeat drierendwitheinceo 50 ahd\erha?b iti Bovabhckcdpath oPae endé g, amid he

fl ow speed or tGe di st.ance of the coolant outlet opening of the |Iance 50
from the proWetidiReePasible, &g, inythe gase of ga ougpHPiRAD] clesad at praiendhwituglsub-he

| ance 50. iSSt%tmg'?‘ghﬁpé@85%6%%@8®9§1%§t§8@%%sg%‘l 27. 20 The connetzz'éi’ on 24

of the cooling sy ng ‘connection val ve e. g,
a manual |y operated valve. Actuating it enables switching on and - off the’
cooling systemas required. In preference also the production of a certain

mxing ratio of differi ng cool ants is nmade possible, here represented by
two connecti ‘Bie ¢leangng 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, thé rexplosive gas mixture is
ignitéd 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 construcied with several layers. By




or - hoses 24a, b, respectively. P1994 PCT -18 8 Septenber 2005 A | ance
cool i ng syst ermwaiersirgned in this manner is in preference activated prior to
the introduction of the lance 50 into a hot vessel. Typl %%ﬂtwb?r@q% mai ns
switched on for ‘the whole tinme period, during which the |ance is subjected
.to the heat. An active |lance cooling sy8#emof this kind is al so capable

- of being included in a control sys 5 tern 40. Naturally it is also possible

to introduce a cool ant through a cool ant connec- tion at one end of the

| ance 50 and to have it flow back again to the sane end. This would be
possible, e.g. in the case of an outer pipe 51 closed at one end with a
sub- stantially U shaped or concentric coolant supply system The cl eaning
met hod accor dnesgs plothehker iexampiei povision bf $dverat smpledaprgestetibe envelépeguhe 3 10
pr oceeds in'%ogime} I mnner as[?}t h?t of Fjgure 2: Soaking. of _a thin-walled
contai ner 25 SAERCEESIARC S EPRRIGO! hsngr adaRied) tontempeggie it Qvgf@ﬁlw‘/ hot ,
i nt roducti on vagdispBsi &iphsiting thOEvdpbRiibaRe8kind bk lsi f P essel s
33, 34 with the re_gz’i reptljmga% quanaipi ti esf&&t“;él gges??%é@g?&tgﬁ% {ug%l&l%ql%r?\{
process by meaelanigntozertthepuih dhedameetespyr s nepssoly B®ing Theeactyr sleanieg proct he
gases fl.ow ttégsough 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

envel ope 25b. Wien the required gas volunme has reached the thin-walled
contai ner 25, the explosive gas mxture is ignited by neans of suitable
means of ignition 19. In preference, following the car- rying out of the-
-cl eaning process, the inner pipe 52 and possibly also the outer pipe 20 51
is cleaned in a cleaning step, e.g. by nmeans of conpressed air it is freed
‘of slag and water. The utilisation of a thin-walled container in
accordance with the invention presented




vhere provides the advantage, that it is exceedingly cheap to manufacture.
An. addi - tional advantage of a thin-walled container nade of a plastic sack
envel oped with 25 paper is the fact, that while any pos$ ¥aptensbeirddOhg can
perforate the plastic sack, the envel ope, however, continues to protect
‘the explosive gas or - gas mxture. A protec- tive envel ope nmade of
absorbent material nmay be constructed with several |ayers. By P1994 PCT -19

8 Sept enber 2005 neans of the, for exanple, provision of several
singl e-1ayer protective envel opes, the container therefore is capable of

bei ng adapted to tenperatures in differently hot vessels. By exploiting
t he evaporation cooling of suitable coobgnts, no supply of coolant into or
through the lance, resp., is necessary during the actual cleaning proc ess.
- 20 AMENDED CLAIMS 1. Method for the cleaning of contam nation with dirt,
resp. caking or slag depos- its in vessels and installations by nmeans of

bl asting technol ogy preferably dupvERBeEDerQaRf@ti on of the installation,
resp. when the vessel is hot, characterlEseg 5 Iﬁ/¥1§t hat a pipe-|like device,

resp. lance (20) is brought into the vessel or installa- tion in such a
manner that the nouth of the pipe-like device, resp. lance (20) is
positioned ,i{] th%FPhroxi mty of the contam nation with dirt, resp. caking or
slag deposits (¥ethodar thy deagingnf contammasionwetndtixt tesp. qaking coslaizldepas| e

conponents  whi Gy ONRAREN S ' form an expl osive m xtyre, are
- gui ded 10 through i;ﬁhe %i]pe-cﬁnﬁeem%&ﬂwgé, ?aélég’f g}aéﬁ’&?eé??@?gytmgfe@ﬁy g8t t i ng
‘into the proxi mingthe oferdtioa afaid instaligtiong fespd WherCtht WessEISS Rot, Eﬁéﬁja@%r%dy ag
- deposits (6), andL}Ehat the explosive flowable mxture (7), which is, when
- appropri ét e, prdd P Phe-hikg device, resp. lance (20) is brought into the vessel or installa-
tion in such a manner that the mouth of the pipe-like device, resp, lance (20) is
positioned in the proximity of the contamination with dirt, resp. caking or slag
deposits (6), that a flowable, explosive mixture (7}, or flowable components
which components, when mixed, form an explosive mixture, are guided
10 through the pipe-like device, resp. lance (20), thereby getting into the proxim-
ity of the contamination with dirt, resp. caking or slag deposits (6), and that the
explosive flowable mixture (7), which is, when appropriate, produced by mix-

ing of the flowable components, is made to detonate.

2. Method for the cleaning of contamination with dirt, resp. caking or slag depos-
15 its according to claim 1, characterised in that the explosive, flowable mixture
or the flowable components are at least partly in a gaseous, liquid or powdery

form.

3. Method for the cleaning of contamination with dirt, resp. caking or slag depos- |
its according to claim 1 or 2, characterised in that a thin-walled container (25)
20 that is attached to the pipe-like device, resp. lance (20} is brought into the
| p_roximity of the contamination with dirt, resp. caking or slag deposits (6) by

means of the pipe-like device, resp. lance (20), and that the flowable explosive




+;ing of the flowable conponents, is made to detonate. 2. Method for the

cl eaning of contamination with dirt, resp. caking or sl \aésdepos- 15 its
according to claim1, characterised in that the expl osi eSeRteBHRAAWE5N xt ur e

or the flowabl e components are at |eastopactly in a gaseous, liquid or
.powdery form 3. Method for the cleaning of contamnation with dirt, resp.
caking or slag depos- its according to claim1 or 2, characterised in that
a thin-walled container (25) 20 that is attached to the pipe-like device,
resp. lance (20) is brought into the proximty of the contam nation with
dirt, resp. caking or slag deposits (6) by neans of the pipe-like device,
resp. lance (20) miziwge {Mar thefdowidendhporeap whick eoMpSesie With MRS formd 1

m xture (7) or t flowabl e. conponents whi ch components, when m xed, form
an expl osi ve ni xtgﬁreé‘?%ﬁ‘s"Fa’PB‘?‘HP’o%ﬂﬁ? oHERt dnfa @ﬁiﬂwnvvaqlles@lcmwi @86} apds)
and is/are madeid/fedeiden@li®onste. Met hod for the cleaning of contam nation
with dirt, resp. caking or slag depos- 5 its according to claim 3,
characterised in that the thin-walled container (25) is inflated by gases

- (3, 4) or by the explosive flowable m xture (7) before detona- tion. 5.

Met hod for the Chf niqg of contam nation with dirt, resp. caking or slag
depos- its accor eﬂ{j}dt I fiselesningf coptamigation wisl dirt, 3espr caking brslardepossed i n
that the £0 flo 0Si: j AP ixed in.the proximty of
surface t% be \é\ﬁ%gﬁga %0, ééﬁé@%fﬂ}f&#{{t relg‘{%nn@\a}\t/;&'? gﬁ"‘gvc?rl}?gicﬂ‘gtf‘m@gé 15,

Met hod for the cinflaridiy gatesody4)asribyathe @Rplokivé fldwable mfiReRe (/) Hefdrh B8oRs- S! ag
depos- its according to one of the preceding clains, characterised in that
gases (3, 4) or"™he explosive, flowable mixture (7) flow out of at |east

one pressure vessel

5. Method for the cleaning of contamination with dirt, resp. caking or slag depos-
its according to one of the claims 1, resp. 3 or 4, characterised in that the
10 flowable, explosive mixture (7) is mixed in the proximity of a surface to be

cleaned (5), resp. in the thin-walled container (25).

6.  Method for the cleaning of contamination with dirt, resp. caking or slag depos-
its according to one of the preceding claims, characterised in that gases (3, 4)
or the explosive, flowable mixture (7) flow out of at least one pressure vessel

.15 (33, 34) into the pipe-like device, resp. the lance (20).

7._ " Method for the cleaning of contamination with dirt, resp. caking or slag depos-
its according to one of the preceding claims, characterised in that the flowable
~explosive mixture (7) is produced by the mixing of a gaseous fuel (4) and a

gaseous oxidising agent (3).

20 8. ~ Method for the cleaning of contamination with dirt, resp. caking of slag depos-

its according to one of the claims 3-7, characterised in that as thin-walled




15 (33, 34) into the pipe-like device, resp. the lance (20). 7. Method for
the cleaning of contamnation with dirt, resp. caking or_ slag depos- its
according to one of the preceding clainms, characterised 3 PeRipEPe 05
flowabl e explosive mxture (7) is pradyced by the m xing of a gaseous fuel
(4) and a gaseous oxidising agent (3). 20 8. Method for the cleaning of
contamination with dirt, resp. caking or slag depos- its according to one
of the clainms 3-7, characterised in that as thin-walled 8 Septenber 2005 -
22 container (25) an inflatable envel ope, such as, for exanple, a flexible
pl astic envel ope (25a) or an elastic, balloon-like container is utilised.
9. Method for theowhisani3f) aof inflatabinenvalopensuch tab, fhirlekampRS B flexaié thsﬁé slag
depos- its accordi ng to grBe of the Iagiems ﬁ8 characterised in that the

pi pe-1ike de- vi EBVeRoReleoakgran, ?ﬁ%ﬁ( on-LiKeiFaingrds ufilisednal | ed cont ai ner
(25) is cooled. 10. Method for the cleaning of contamnation with dirt,
resp. caking or slag depos- its according to claim9, characterised in that
the thin-walled container (25) is cooled by a protective envel ope (25b)
soaked wi th 600l Methodlfbr tHaexédtng Of conbEniGhRANGINY dRY, r&ANEABIG 1ML
dirt, resp. cakipg or slag deposits 10 in vessels and installations,
characteri sed i nitf Regording 2‘6%@ P& aimecd ehashefanided in thatthegpipetikotlea pi pe

and conpr4 ses neg 5 f the nce, wherein the
" means of Ssuppl y glrlaée’ rg%)élﬁ%ﬁg%é% g%&%%%ﬁgg |ﬁ$)§ﬂ%‘g?°r{t%“%ro(lﬁ- 5582 nt o the
| ance either in one conduit or separately, a flowable explosive mxture
- (7) or flowable conponents, which conponents, when m xed, forman 15
explosive m xture, and that the lance on its other end, which end is to be
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cooled by a protective envelope (25b) soaked with coolant.

11.  Device for the cleaning of contamination with dirt, resp. caking or slag deposits

10 in vessels and installations, characterised in that it comprises a lance designed

in the manner of a pipe and comprises means of supply (1,2) on one end of the
lance, wherein the means of supply are designed in a manner in order to con-
duct into the lance either in one conduit or separately, a flowable explosive
mixture (7) or flowable components, which cbrnponents, when mixed, form an
15 explosive mixture, and that the lance on its other end, which end is to be intro-

duced into the vessel, comprises an expandable thin-walled container (25).

12. Device according to claim 11, characterised in that the means of supply are
designed in a manner in order to conduct the flowable components separately
through the lance.

20 13. Device according to one of the claims 11 or 12, characterised in that the thin-

walled container (25) is an inflatable envelope, such as, for example, a flexible

o

plastic envelope (25 a) or an elastic, balloon-like container.
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- designed in a manner in order to conduct the flowabl e conponents separately
‘through the lance. 20 13. Device according to one of the clains 11 or 12,
characterised in that the thin- walled container (25) is88fPEmPrattds e
envel ope, such as, for exanple, a flexibleg plastic envel ope (25a) or an
.elastic, -balloon-like container. 8 Septerfber 2005 - 2 3 - 14. Device
according to one of the clains 11 to 13, characterised in that it con-
tains neans of ignition (8) for the ignition of the explosive mxture (7)
or for the components form ng an explosive mxture (7). 15. Device
according to one of the clains 11 to 14, characterised in that it com
prises nmeans 4r DBedté agrordieg shahé od thet dginsaliCR B3 MhaFacRerf@adnGRA! it B
system 16. Device‘accordkgg to claim15, characterised in that the head

cool i ng system Q%WBW% : NG ifoetherigaitiop of (25 piplesbekmbiterewi7) br for
cool ant. 17. Dewtﬁ@C&%%&m"{’ﬁgé%%ﬁ‘%ﬁﬁp%‘&!“‘%@-dll to 16, characterised

in that the end of the pipe-li ance ing into the vessel
conprises a protective de 10 vice (27), in which the uninflated thin-walled

container (25) is stowed away.

15, Device according to one of the claims 11 to 14, characterised in that it com-

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

16.  Device according to claim 15, characterised in that the head cooling system

comprises a protective envelope {25b) soakable with coolant.

17.  Device according to one of the claims 11 to 16, characterised in that the end
of the pipe-like formed lance leading into the vessel comprises a protective de-

10 vice (27), in which the uninflated thin-walled container (25) is stowed away.






