; XYe3éa™| 6DT?A Specification METHOD AND APPRATUS FOR THE DISINFESTATICN OF
BU LDl NGS AND PARTS OF BUI LDINGS Field of Art The i nventm
.. et hod and an apparatus for the disinfestation of buildi 'mmm’mmwmmm

bui | di ngs according to the precharacterizing clause of d ai m,&send C ai m 2,
respectively. Background of the Invention Harnful insects as well as mtes

--and moul ds are known to be present in roons where food pr
processed or stored) even if the gr8ptcificatione i s taken. lm m @’ﬁ ionis
not only caused by the organisns ' own | oconotion nore often s are
brought in accidentally. This applies all the nDre mhen t he gﬁ@@? to be

stored or p h b et{i§$)or o} ored
tenporari | yf\@%'?ﬁnigﬁmé@o atﬁ{)‘he |nfg(?ﬂr e)gﬁ)l en can neverf%e sa?{e from

pest infeBEILDINGSt AN PARTS@Ei BUILDINGS t he surroundi ngs and the
nature of the food product do not permt conplete cleanliness to be

mai nt ai ned. For exanple,in bakeries or flour mlls it is practically

i mpossi bl e pSfa}\Eti n a conpletely dust-free manner or to avoid (flour)
dust al toge er I'n the interior of the building, on the nmachines, and so
on. Furt her nor e, Thei mvpntien irefadesitol @ methodsandican repparktusifoofthe

disinfestation of buildings and parts of buildings according to the

precharacterizing clause of Claim 1 and Claim 2, respectively.

Background of the Invention
Harmful insects as well as mites and moulds are known to
be present in rooms where food products are processed or stored,
even if the greatest care is taken.

The infestation is not only caused by the organisms’ own
locomotion more often,the pests are brought in accidentally.

This applies all the more when the goods to be stored or processed
have been transported over long distances and stored temporarily on
the way,so that the final recipient can never be safe from pest
infestation.

It applies especially when the surroundings and the nature of the
food product do not permit complete cleanliness to be maintained.
For example,in bakeries or flour mills it is practically impossible to
operate in a completely dust—free manner or to avoid (flour) dust
altogether in the interior of the building, on the machines, and so
on. Furthermore,it is quite impossible to construct many kinds of
equipment, such as silos, mechanical conveyors, cylinder mills etc., in
such a way that they are free of all nooks and crannies in which
the pests can take shelter.

A known means of combating such pests, i.e. for the disinfestation
of buildings, machinery and other parts of an installation, is to

employ chemicals, in particular poisons.
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ehuipnent, such as silos, nmechanical conveyors, cylinder mlls etc., in
such a way that they are free of all nooks and crannies in which the pests
.. can take shelter. A known nmeans of conbating such pests, i.e. for the

di sinfestation of buildings, machinery and other parts of an installation,
Is to enploy chemcals, in particular poisons. -1 The use of poisons is
--not wvery desirable for a variety of obvious reasons. Furthernore)

di si nf est at Toie ye Nsfandiwinspds sWis vesy addsibié yfoexaenarivty afdobaimrs ous,
especially when entire buildings such as mlls nust be treated. Then the
bui | di ngs IeasensEuEhesmare; 91%@%aswlomtby SMEARS Rn BRISAMRALS eEsTemelye t

pests, ge@? R8I bl ul'a$>§rﬁ)?f§ be‘?sp%{:la'l gg &Me% gﬁ*ﬁ«% Pﬁﬁém £ Kposgd to it

for a lon oughtlne e tehpe nee JUr pose are in

about the thkgen@§t bebfreated. Theat the )buildiagsemaistr e iconusletelgt sedledh t he
quality of nost foods, in partlcul ar, those of plant,origin, is not altered.
Such a net hbld is salgpskneway thabrmegt ipsect pﬁs‘ﬁn@rpml&@ﬁ apd zooullsgae  Thi s

met hod i s &dﬂﬁé&%y%eatnlfai%%%@ng% e28xBOsH! 15! ANESS o Bhrid Grliiith UfimBeal th or

to the envirtonment are I'n pr alt | I ce, however, |t S
extrenel y Bhé ftemﬂdratm'esaneqdemhlfor Ith1spaxulrposé are i abbab hi'mqnamges 5

substantially_c e seali n of the buil di urt hernpre, certain
amount of T&Yon tb@?ﬂén ‘Pf@ H%é?t‘é?@gnagg”}fuﬁgh the, g O?HPB%ced by
di esel 0enBHALONE SikiRad A0 Dlafif briid, s A6 Rtkred! © the bui | di ng

t hr ough t ubes, e sane ti |C|ency this procedure is
necessari | ySluehahl wedthiotlois diselosehtforgeramaie,om theepatentt DR 4(edbed not

only to hegt ,thear Wi, t hi the bui | di,ng to be disinfeste ut also to
reach the %-@lst% pdt df e2 a"ﬁﬁ agegys dny as, JRUFR efe %rﬁg&t%a{lﬁ%ﬁ are

most in ag&@@%’;{gi%@@g%@%ﬁ rRSt 1 LRRiRARNOMEH, @%bomﬁfﬁ areSu¥&d.YId ong.

The paten | scl oses an apparatus Tor disinfestation that
oper at es qmtaatntbm@vmyarhét lisa¢xtrgmely ndifiiteltntotcaawgdoabove . Here , again

, the above_- nenti r bI emi s _encou ed nanel y,that pests

i naccessi bl dMaRATH ‘3‘@@ 1? P18 pERAWTeS, astsi“gﬁiﬂ%/tl?]rln Y eCPRRIES ﬁ"eaén%r%% likely
not to be ¢ %@famgs fartfantordf d RRFMHIAYaRRRINt BY CFbcoRsifchidH frﬁh§1!“t

pl aces, DE PS 154 481 proposes a di sinfestation device that enploys

mul ti pl e vient ithdexhakeno soorthatt thes heatpapltodmiedr by sdiasekl genenfaéersad
sites. )c/ ated o&?dosb%ge C thl))I 0 ro%uce iAo & %OVBuﬁEﬁnsge t %1'1&19 tube S -2

and at the same time the efficiency of this procedure is necessarily

relatively low.

The heating duration, ie.the time needed not only to heat up the
air within the building to be disinfested but also to reach the lethal
temperature (50 — 60° C) even in the corners that are most in
accessible and hence most often occupied by pests, is very long.

The patent DE 40 25 828 C2 discloses an apparatus for
disinfestation that operates according to the heating principle
mentioned above.Here,again, the above — mentioned problem is
encountered, namely that pests in inaccessible and therefore
especially strongly infested corners are likely not to be reached.

As a means of reaching pests even in such difficult places,DE — PS
154 481 proposes a disinfestation device that employs multiple
ventilators to conduct gas to particularly severely infested sites.

However, the same problems as cited above arise during this
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application of gas , and at the sane tine the behaviour of gas currents
does not necessarily parallel what happens within the cavities to be

.. disinfested when heat is applied. In EP 0 432 296 Bl a nethod of destroying
pests by a tenperature treatnent is disclosed, in which to prevent damage
to the objects being treated a careful managenent of humdity is proposed. A
~treatnment of problemzones is not specifically nentioned. In DE - OS 26 35
079 an appplicasionorofdrgtisngaxd aiat ithe dssmleodirtie the c behavimaefa gaseci al

means of humdity control to prevent da to the grain. Here, again, the
pr obl em ofCURRNTEr g‘?eée@‘?t_n Wﬁeéfﬁrﬁgét ga@ﬂeﬁs ¥ehat r DARPERS o IKHRIN ﬁgﬂ@
obj ective likile @ BaChisihfaetal | PchShbar disepagar.a method for

disinfestation and a disin tiron device o e kind nentioned at the
outset, by bma®P o) WiBZh206 iBl passiniathod elafabdgstrayikig | pestst opal at i ons

in a sinplified and i nexpensivye ner, With increased effigciency. Object
ment i oned tgma?%rea treadmentt % #@%ﬁ%nm o‘ﬁhl"%htfé’ ﬂ‘i%vﬁiééjgﬁag%v@ntji on
has been agEoHibcdCheingPlfdtle 3 THBAH dAdndBerdBRf’ 8t ubuniiditcals destroy

u
pests populations conpletely 1 n an enhanced , easler and nore saving of
cost s way.propssédAutecatmeariteof rpreblémnzorese s avot i speqifically ahentienedvent i on

is that by of p tus in accordance wth the i.nventjon,it is
possi bl e 1 olal PRt naBnDZd R 4RRA650n 0T Wit Ingo GiAITh IF nABEISERbl e
sites duripgdhe Nl Beabbp@l OmdaRMHoTniHidity Nesnt/@nd thn ppbi &ty pest
popul ati ons can survive. That 1s, unfurnished roons and roons divided into
conpar t mrerdaamage bto i the grainpjereat againhathee| probbeins wft éhe ofevibesinial s f or

the novenmeni.of air are foryed when heated air flows in these roons, it
al ways tak@élc{f’né’ fﬁt?aﬁ‘f SB@EE’E lrseélpé‘f’g'r?ge,so that in places cool -3  zones

devel op. The objective of the present invention is to disclose a method for
disinfestation and a disinfestation device of the kind mentioned at
the outset, by means of which it is possible reliably to kill pest
populations in a simplified and inexpensive manner, with increased
efficiency.
Object mentioned above is a basis of this invention.
Thus the present invention has been accomplished to provide a
method and an apparatus that can destroy pests populations

completely in an enhanced , easier and more saving of costs way.

Disclosure of the Invention
An essential point of the invention is that by means of the
apparatus in accordance with the invention it is possible to eliminate
the microclimate zones that form in inaccessible sites during the
normal heating of rooms or buildings, and in which pest populations
can survive.
That is, unfurnished rooms and rooms divided into compartments
by buiit — in apparatus,channels and systems of channels for the
movement of air are formed when heated air flows in these rooms,

it always takes the path of least resistance,so that in places cool
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The hot air.flowi ng through a channel - for exanple, in a horizontal gap
behind a silo - undergoes a | owering of pressure because of its flow
..velocity, which not only reduces its tenperature (because of the | ower
pressure) but al so causes air to be sucked out of narrower gaps that open
into the broader air - conducting channels) so that the regions with in the
“narrower gaps remain particularly cool, and the adjacent are as of wall or
machi nery zinee déwslopel atively cool in these regions. Therefore when hot

air is being.blown into bui | di in the known manner) there is an
especial | y éWunh@forWhJi@WHEFwtﬁ%‘%gr}l hé éﬁa@@ebr 0 texaTmp , 4B tnat

al t hough i at, . fi : ceqk hat e g nat ed,
t he pest p}%oﬁﬁj a |(1)né"ﬂs1 or‘?ég*rgiefgmrg%é hagﬁééra%tdr%gr%aghgrgpglﬁei%#grgg y high
| evel . | n Wevausetdfodts filoxe cweldeitgewhiith hdte onhy erdduees tilbs stensparadixked by

generating_.a dynam_c pressure in a rgeted but neverthel esss. sinple
manner, so§§apes &f| VEEI $°W8E)ilﬂle§s‘f1@ alg0e CRUSAS Al tP SRR §H§kf3ﬁ%n&%hi nery
and bui | di r a e ecial | r d l%ﬁ mtes.
Once these@cﬁé{ﬂiég&a géo%ﬂegs]"ﬂh%\r/eo%ggn tZ‘Jattejhciip b)S/P%%e?opérllilate y al Fnﬁinég t he
bl owers, ichamelsr gosithat ethteo regignevwithquint éhbamgerawwercegaps tdmrairet hal

tenprerature,, s hat the pe opul atjions are reliabl .
dersT r oyed.ll’—q}'lt’c‘%‘ﬂi%’éf*’e?c_’?lf apﬁe%‘é%ﬁ?‘%ﬂ% A58 # R W é’EémtaﬁQ“I“eé'tyhé‘ﬂsor ange
(50 - 60 Qrayt Adatioely *8ol finrﬁ%ébaate%%ﬁé! ?Héﬂéf@ré"%ér?ﬂotoﬁlrﬁspﬁéfnhgm the

heati ng el enent provi'ded for the purpose is turned off) and when the

t enper at urldofral linthed douildieng dnhtle rknopen marnner; thered i9 ramgaspecia}lyt hi s
means the tenperature fluctugtion,can be k i t.hin a v nar.r ow.regi on
enconpass i HPEHEOTE: ReAtIRERYBLE HE PaRiSntl el PYHINESS ShAh AR gy
consuned QW HQEX GRS Birye %lﬁﬁéé R8at "W fhe beSts haokdbadf dieniRtedefiective
air introduced) which would increase the tinme needed for the treatnent.

Pr ef er abl ypaste papulatieronshan i affextiwardse hasorggain e reachedasin cimgéolepablyt e
heati ng fur.nace fqr bl gwin ut, hot air.The secgnd,air_-4 .. str.eamcan then
b gener atb#PeneYar Mnhitgretiod i, aprogedics) BAHT 3% iopeatioR’ HHE 15 ke) or
by separ atgyojlsdeasyed gepotdthng oraS;dtﬁaﬁmSﬁajs&mt ha hgatthRgetblr Ngge t hat
generates the hot air is set up within the building and during the heating
process i snevaréhaelesssy sisydei manmar,s¢ 8sichelativgly t rapidly oto eheabl the i t

bl ows towards. ong side of . i ege_of equi nt,installed clo o _the wal l
of the. 1ot ofedians; i, Masinery ; Bah Bitlangs ' Froduss *tak, ate t ne
ot her si degspREiadly gﬁ'@férred)ecﬁhi' NghsbdtisS afllr Hiitad ©rce? PREseOf cratieNpizededr essur e

(and hence el evated tenperature) is forned) and at the sane tine hot air
can al so fhave theesudieated r bw gaprormpeelysabningldhendlawenshitnds t viery

structure._; a t ] r i S nprise
an outl et ?E{rlgég P %ﬁ?g% h‘gﬁ%{] %gjitl{ren|§J'asl]c (Q)é\#l gu?t ictﬁgafe%}e{l% ?g@g? Ell‘l%%c“t’c?oon, as
wel | as antlepethagpédtr populatived ardirelibbhi rdéstreywstkBdribenisreniél the

directions. This makes jt ﬁfSSi ble to produce strong) directed air currents

merel y by @meennatare should exceed thedlethal range (30 68+ &) the iheating

di st ur bed Qy € ft i h i i Kk b0 | S case
the int akelgoﬁégﬁﬁgsdogp%lgﬁhgapfaﬁg @S&ngéle‘, i?ée}%pggf%%agﬂ%hgﬁ t?a?{elghfomer
t han t he opitdvitied & tthet ptihposeods eturmied o€firaridiewhenothé stetipavatiore whi ch

consi derably enhances the efficiency,of the entire apparatus. The heating
f ur nace cofrﬁyﬂsi belowtheelethab Fangeniie isatureed o5 ggai chhissmeansothe) so as

to neasur r t i I .S nmeans
not only gtgkﬁﬁ?r%%g%ﬁ %Jrﬂ'rel%tﬁ?atéﬁ?#ﬁ elé’é ér gflﬁtrlfél of %13 ho@jﬂg‘l}vr&iﬂre matréS ns

wi t hin a hencimnepsssinggéhsweldthake! tempdratateowj hgntenpeithérris abot heuctusts in
the vicinity ; in addition ,.it becones possible to nonitor and control a
final tenp%ﬁ/eag@rr eonsgmad,| QWG pBReeSEHE ﬁ&?&@?%u HOE denieR —p%lﬂer%iy
regul at es J i Wis £ hi f ce,l N;.= o] at SO
Chat the. (DEilq ACPRENS M NibticRubAT, WAIRE Cwbli! incrBhte JREE SHid

pr edet er m nesdlddefer , thet trdataterithe anbi ent air has reached the | ethal

tenperature of 50 to C. preferably substantially 55 . ,Because the
t enper at ur e Pg"ﬁfqnaéi%xggﬁ & ai Ponéuﬁ%%s éi%véc“cgon%‘ifﬁﬁfls% at \Jgpste, One

pref erabl Ynghale Meatfde RGeS R’ LRI Wut At [diPPHA Sdblidials of
roomto be disinfeste i kewm se remal ns constant when its interior
(including the various equipnment installed) is heated to a constant
tenperature, this constant tenpreratura-€an be kept within the range of the
|l ethal tenpreture for an arbitrarily long tinme by a constant supply of
energy) with no need for a conplicated system of sensor to nonitor the room
tenperature. Preferably the furnace conprises a vertical flow section

wi thin which are di sposed bl owers, preferably together with an axi al
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The vertical flow section conprises an upper deflect or section with the
outlet at its end. The deflector section is constructed, and preferably

. provided with air - conducting devices, in such a way that vertically
flowng-air is diverted within the vertical flow section so as to be bl own
out holizontally. The heating furnace preferably conprises electrical

- heati-ng el enents) because by the use of electrical energy a particulally
hi gh i nputstedargnedrgthies besgérEratedy eftirirr thatough wnt Appedmtiatee bipealirad |

vol une. The surface tenperature of the heating elenmepts is_so_-s adj ust ed
as not to @xbeePrabberlingoor bisseparaigy uﬁi‘ﬁégedpr"@@éﬁ@%orﬁol@a%%rcaéﬁen to
envi ronne I fefl o] j ( dust r | r e
cComer Ci aqul-l?/3 Q\k}%ﬁf‘% £‘§ r{eag:Fi Fl%a)e( g%%iﬁ sscgﬂné)g{gtué%d?s t')sg? %2@ S oﬁfétsj be
oper at ed ipuildiak andegufiaggthe heatingp psocesssky eepdatedlgnmeapesitionsdrines
and/or by thernostatic |egulation) that their surface tenperature does not
exceed t hé GedVayi J@ﬁt,angvsxaggéaugtei)mw HOWazds; eBe $id8sPt ftlese of t he
furnace) ife | i i t i it N f 16l unber
of heati ng&fekéﬁﬁjg{l@ﬂ gl‘r?éetﬂlr%ggp 3|(/)§? nt%aﬁge? 2’2@2&” a?}?%ngg#éﬁvtvﬁ% nﬂ't%gﬂ?%ﬂ:t her
enbodi nentveftilabion rdesrite dis direrté@atbwardshethel exther csidehkat angesblénent s
oil - filled . heating elenments are uged, i.ch conprise,an additio

t enper at prl%e-q}lp_ai thip styactwe ?r?OEWeogseg%‘f?r%gdplF?éﬁgger (qnd Qn?l_f’X@ eating
of the ol 'tem-%Erﬁtt‘ﬁ%R 1€ fREY 2@ LﬂﬁeV‘&réxﬁerﬁﬁ&e%btté’irsééﬁtéﬂsb”ﬂ%ﬁrat' on,
Anot her conponent that 1s preferably 1ncluded is a noistening device by
means of wihrotghhaatwest eghms upweardseandj dewasvardsabéhimddithg stimactusel |

reliably avqj d_ da the buildin wqoden parts, in particular) b

Gesi ccat i on PrPisTARBAGhE, feahne dfrtds; GBRidRe R aBetd sompide Anced | 1
ts hum didyIdes thbddle whRHMHot aRNES WbwaOout 60 % paPfiehmiraRineelibf, ai T -
nmoi steni ng device is a nebulizer, positioned in such a way that the air

bei ng suckad well ast Ar 6peniage througteswhich amthdentriair ial sukedi i from In this

ti ar | hi .d f effi.cj i hi d | ith t
Lo e el ritbrtions Mg SHakes ok Bormibla 16, praadeD st ritedt ol ront 1y
at the heatysenty %@‘é}f%b}* Sriering ghd Bklel a8 l?l}[e?ﬂgﬁ.eﬂnahﬁﬁg direfiolshe

furnace can be cl eane turning the heating o d running the bl owner

whi | e suppisyhety disambeddbwather mewement oft the apr dhatids beings bakemlin.

di sposal of ;the,waste water.. Brief discription,of the.drawings Figure 1 is
a schemati cIPegpé%eﬁ%%ﬁig‘f? 0 I%gi(ge&ppgﬁlg r%ﬁg?b‘i?ﬁeatlﬂgh\ggfﬁﬁcge f%’F%ace)
and Fi gur gar%féﬁib}ycéit@éﬂeﬂ B eah aheXehakts, IShetHATHes ¥odled 4RMhest in the

furnace. Best Mdde For Carrying Qut the_lnvention .
the floor is drawn in, which considerably enhances the efficiency of

the entire apparatus.

The heating furnace comprises at least one temperature sensor,
which is disposed so as to measure the temperature of the hot air
as it is blown out.By this means not only can it been sured that
the temperature of the hot air remains within a harmless range,well
below the glowing temperature of the dusts in the vicinity ; in
addition, it becomes possible to monitor and control a final
temperature. For this purpose the temperature sensor preferably
regulates heating mechanism within the furnace in on — off operation
so that the temperature of the hot air does not substantially exceed
a predetermined level, at which the ambient air has reached the
lethal temperature of 50 to 60° C, preferably substantially 55° C.

Because the temperature of the expelled air is kept at a constant
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In the drawi ng the reference nuneral 10 designates a heating furnace that
conprises an upper air outlet 11 and a lower air suction intake opening 12.

. The suction intake 12 comrunicates with the outlet 11 by way of a flow

section 13 that is open at the bottomand conprises an inlet 14 . The inlet
14 is spaced apart vertically froma floor plate 15 and is kept at this

- di stance by supporting feet 16,17..The heating furnace) including its fl oor
pl ate 15, +hdaeaprefetatigulaboucr 835 Seahdothansverealls heat tlossffrom the way of
fixed feet 18 on one side and wheel ed fe%é( 19 on the other side) _ so that
when it i Puildingq or ofeets te nee | disinfegted, likenrigg regnains cgpstsa to a
position t } e E u i

appropri a’fi gt}n&%}?{e’%t(@gc.lﬁm%mﬂet %rﬁl%vrrl% ggg;%}ggéf Cliggls gér}feg?i f’ﬁ q%ﬁ%%/\dért%ZO is

di sposed sp tdmdtant ¢emeesatiire, ethtis r eonstasnd demipreratuiret lcanl dwe skeepti on 13.

Conpr i s6 HHBHY adiey 2ariger ot h clathel HEHITErustor P o P o PRFATIHG OO i ng
ol ement s gmkNGy 3 ledld@int SuBBIIGIRERREY, SHithYnd lieel! R1°h elinplitatddnel | ac

22 are vertically oriented so that they can not form surfaces on e
dirt, dustsysteimt b $érserctm rhenitepothe awons deawpdratumteni m ze t he danger of

fire. The heatjn | eqents 21 are supplied wt |l ectrical,.ener by way of
a switch boXx¥® rghfyo a}% éﬁ’@aﬁ%b?@npﬁi%?ssﬂom 1E§|neiﬁ W SEEEER. V‘% are so
construct t a¥heRidddseRe Rbivers, hiRTeradly NYEELHRFCERRANA A eqRtsN ned

terrpraturg"é{gw{::b%itl}é(t1 ?IQ%%-SQZSO C eveﬂg%ief thmye angi ent air sucked iln t hr ough
t he openi neeritPlater ahs ewsll ias theatingpelentamts. rdsige resultl event e @@sts t hat

are to be destroyed, As,,an added safety,neasure t erat urg, sensor (not

Shown) i s ATGANZEREDL WA HuanY; featios elgiERtand woltihous, Boets cont v ol
cor r espondirig csukirefioRd cRY beesutt 441805 Web@hy bOXly2% saRaldsflber tateR, of f the
heating elenents. In this way the heating elenents can also be regulated to

a const antsa dinaér dherr Birnaisev ean hbehmnvesy kateieent even) closely addiecentiem i n
the direction of flow t he 'rstreagﬁYan air - tenprature, sensor 24 is

f.
provi ded t9F t&‘fﬁ?ea?%gpltegﬁ%e AP B ' he heated air that is bl own out of

the outlet e ThetiRhl flowe B UpRferiBIfr cathpriyedSahOintakeC 0pbhftlg devi ce
for the heating el ements 21, which is provided in the switch box 23, a

t enper at urie i gerativelut lave positigneand; is supperteso{by . masgns ooh faetht ae set -

Dot ned of foomf REEREabYR, o thiRmaHBE M IRHbYS aPRS) OF HFLTOR flede, 1 nea,
smal | amouplate,t it sl dy wappihatt anfbienhedi i din eflewefiiem2substantialBed back

on. The set _point is adjusted so that the tenperature of the airstream9
emer gi ng falbnsidee throwede arp imbdake nopeningetpraely. the gap. bekweenecHi® has

shown t hat LS 11S:.SU apfla L he L e s t e i it when
t he tenper%{){%‘e ﬂ(%étet h%ﬁ?ai ?ﬁé nk’gyt(“%%i rffcfl‘glp%ggé ’r()lgfrcr(1)t gﬁ%eﬂglégi ﬁ?egftléed is
about 55 Gremttuiath flswv psedtidn yTleisplaraapémehy thsumsnshard simplat i aard
regardi ng heat loss (tg the surroundings) that prevails during "stationary"
oper at i on. StregEaby $ohgl Wade dhiatgtha Qi copteraruae BiPwlated abieTHht 9
constant) 11 J p i to keep constant the tenperature in the

bui | di ng oéﬁr{é%%ﬂkéﬁ\%n?%%ﬁl?%g furnace 10 has been placed to destroy the
pests. |t i STleyivaical nflowguseetiont impiiseshest | igp@l edofldcs 3t séction

subdi vided into two sections. This nakesfi'?i‘t possihle to use the switch box

23 for conWildl IthegouHet mtaitshgng drhdefleeten, sgetian dishsenstuckd. taber at ur e

db . i 0 t i
oxcoeded, BitoRsIE Bbvided il I6l 2 cHiubtifg ARffed, 16 SEANE WATRARE UIE | 2
t he rest coattically tftowmgs @iplisedivertdd poithin .thasvertiesd uflow, sebdonasge of

fluctuation of the air te ratur bout the |ethal tenperature can be nade
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It is’in accordance with the invention that two such heating furnace 10 are
provi ded) by neans of which two air currents 9 are nmade available with
.-wWhich to produce an above - anbient pressure in channel systens forned by
built --in structures in the building or installed equipnment . This nmakes
It possible to attain the tenperature required for disinfestation, about 50
- 60-C inarelatively short tine even within such channel systens. It is
t hen suffiadjested lascaot doecexseetihaboutad90s<sLH0 e G amd hdreeeprésenbs tnoor

within the ,roons to be disi.nfeste I, dtothlste ratu
operat e t HEATHER PHERf faEongen Tinl, &f Wie 9€ Slopion MIRGE FUst ant

the air tefper k" Suifodd CcdARiBrtRIRe &bﬁlm&e%@&lﬁgweléan&&sn%ﬁt di r ect

the airstream 9 towards a particular site. After the room has once been
heat ed, t haseel)dngythesgushedld beraperaded inheutkrperay Uee., bysdlspbsg‘xg that

th f f | I 1 ttl heat, | o0s
O mnce’ 1 Cevera SYEEENED Tpn SPrEnesR A5 bv1 6BenostaL JbeTtan), ShPT o
here can bgdised,Facqe éié?aﬂlrléerdoégoﬁ& é)ﬂ:egﬁnﬂ‘i@'vélﬁ@s diR)epf %;)b%' on

tenperature I's maintained for a period of about 12 - 36 hours after the
initial heBedauge DA meahcal/mommuqt:qn A dhe clurmageakioie relativelyhod and

appratus far |s nfestation bui | di ngs .an arts of I n according to
the oy el i it Moot e PUFIGPBE HRAEPRE ol BB lerasin) eq

bui | di ngs ﬂ)re?erale?U{n 1% Igtgcke@s&@ghggﬁ%nﬁor di sinfestating in inaccessible
corners. -11 Met hod for the disinfestation of buildings and

parts of bu|Ind|tﬂnq3 further embodiment of the inventidn, instead of the

electrical heating elements oil — filled heating elements are used,
which comprise an additional temperature—limiting device in the
associted heater to prevent overheating of the oil. This can be
advavantageous with respect to safety in operation,

Another component that is preferably included is a moistening
device by means of which the heated air can be adjusted to a
humidity that will reliably avoid damage the building (wooden parts,
in particular) by desiccation. Furthemore, the lethal action of the
heated air is enhanced if its humidity is in the "normal” range of
50 — 60 % .Preferably the air — moistening device is a nebulizer,
positioned in such a way that the air being sucked into the furnace
carries the water mist along with it. In this way a particularly high
degree of efficiency is achieved, also with respect to the heating of
the air, because the airborne droplets evaporate directly at the
heating elements, i.e. at the lamellae provided there.Then the furnace
can be cleaned by turning the heating off and running the blower
while supplying atomized water, at place that provides for suitable

disposal of the waste water.

Brief discription of the drawings

Figure 1 is a schematic representation of a section through
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wherei'n by neans of at |east one heating device with blowers to produce hot
air currents, interior spaces of the building including equi pnent installed
..therein are warned to a tenperature lethal to pests and are kept at this
tenperature for a predeterm ned period of tinme, characterized in that at

| east two air currents in the interior of the building to be disinfested
“are directed towards at |east two entrance regions of channels or channel
syst ens far hedtimg Hurhace, rarsl r Biguree i ai obtuitl dingqni goeexplain stheh a way
that within the channels qr,  channel systens an above - anbient pressure is
gener at ed {eBIPSRAFHEEN OB 1T} g‘l‘@%%efficult to access, that the
overpressure is generated consecutively in different channels and channel
systens for the purpose of warm ng themand after the interior of the

bui | di ng has been heated up, the tenperature is nmaintained at a

pr edet er m ned v%g bﬁ suestanti abl ndirected air currents in order to
kill the pe&t¥st Ct At YAE YHR&t Hé ila¥entiofynt rol | ed i n such a way
t hat when the e 1 ety i @ﬁ%i ng
device is tur ngé gl?% eqﬂog“aggugg theégg&r%%tst%g Eegfqgﬁgsgi%tatggnc?t \?\%gn the

t enper at urfeirhaté sthedl contprésgsr @tetuppernair |antddt, tlli sangara losveruaied on
again. 2 . ar at to inple t.{ he net hod cording to Clagim1,
conpr i 51 nguetiare Jatksn OPRBINS 1 dRRR CRICHOPh TRIARReI2 (BTURENCAES BTt
currents figf WRRIBING 1 Herway SPaaeTidk Sbtich NOF. thdt 85udbay hpstrd | ed

equi prent , characterized in that at least two air conducting devices are
provi ded, hutitom iandpeonwrides famomrdefe Hndiheerinietn Me isepsproed| gpar ust ed

d t t h i he i.nt i t 9
o ot © ol v RS 0ro A oSt oPiateals | dhd ' ettt tBRS B U e s
or channel giippfsireinty frestTer®, Py The | Reating? Rirhdes UirRGuding Hes b[!l'd')érdiﬁﬂﬁté)r

instal l ed equi pment,to produce an above - anbient pressure in these
channel s -1562 hasor cectangulay stross sechiom wimdc trests onhdheafloor nby way

substanti alJ y. .undi.r ected manner .i.nto the.interjor ace io intain its

t enper at ur%tj, i’rﬁf ] rﬁee(ethgg PHeoﬂ%astlfiﬁ_ VW}é‘Eengl;eeits s8nc5h_§tﬁ’cefeﬁldlehat when
a lethal tomMBAAtwWhENOft ROtitR0 téwahds el MfEriNOEhEPAPAFINS ,RX6Aedes, @ part
of the heating device is turned off to reduce the supply of energy,and when

t he tenperaoyed tala Postien uehs thahdlei air surngnted eynergingnfran ratus

accordi ng iym. 2, j Lhsthat the air - conducting devices
conpri se aé&lgagtl 6%ea%§g%ggt;}}egcﬁ?%%&?'urnace (10) for blow ng out hot air.
4. Appar at us Witeor dibeg flow aseetioh 1herCladiab Blower R0 dbadiapbsdd zed that t hat

t he heati nig furnace (10) .conprises an outlet ( 11 ) for expelling hot air
in a partiiturayernsi thet ¢rfireyfaoss estigRe odpthe AdgW seghionhldbudhovei tre anbi ent

air is br i Y. I i L r n Anparat us. agccor di ng
to d ai nﬂ?&%ﬂ&aef ac@togr‘?l1 E@g&?ﬁ&( hgﬁ %agﬁ%céi:é}g%gﬁtnt a gd’rgpgrrﬁ g0 wﬁ%&ﬁeati ng
furnace ( ddhprisesidmellas 22 o ! inereaswsiid diedtharandmission efrom 1thg . 6.
Apparatus according to one of the clai characterized in that the

heat g f URFRHRE (cleDyentarts ithes i Wakots Fring cRpalieG ¥ dheoblwd |
o POV E  JESIMRA AT M S L

bl own out. aratus accord chara ized | t he
t enper at ursurfacsso on( #ichodirt,odashamid whe déke aan baliepositdty dweaki tg
furnace ( 10Q),in such éiwage pre{_erably in on - off node, that the

t enper at ur@iBmizgethe,dapgerq@Eslirgyt substantially exceed a predetermi ned

level at whirgly HhsiaEbbRMerfts’ 21nafe stpphied RittfelRtrical energy by way
of a switch box 23 into which a cable (not shown) can be plugged.
They are so constructed that when in operation, they can never
exceed a predetemined temprature of about 190 —250° C, even if the
ambient air sucked in through the opening 12 is already in the
temperature range lethal to the pests that are to be destroyed.

As an added safety measure, a temperature sensor (not shown) is
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-13 ‘tenperature of 50 - 60 C) preferably substantially 55 C

8. Apparatus according to one of the Clains 3 - 7, characterized in that the
.. heating furnace (10) conplises a vertical flow section (13) within which
are disposed (axial) blowers (20) and heating elenents (21 ) . 9. Apparatus
according to Claim8, characterized in that the vertical flow section (13)
~conprises a lower inlet (14) and is spaced apart froma thermally

i nsul at i nglisposegbr neéir f ther hdadime ( lEmemtst h2k andi eserves r toancdrteal i nt o
the inlet (14) from substaptial]y, all, dlrectlon t hrough a gap that serves
as i nt ake WpERRRRAing) SWHE dces) Hprthe gwat 1@?’%25 Ppeas/ dpt AR 1 ow

section ( Ji3)he i | %?ei’é:ﬂéni%c‘iﬁrﬂ? Fow g'eg{?(?o}ﬂéa(tg% dtbellEs &al atso

characterlzed I'n he verti cal conprises an upper
defl ectii ngaesmegutateuln td autdnstait tenjperatwree si de, and i s so const ruct ed

that air fl . | in ever f|QW on 13
redirected 2\%9}% \{ﬁeb e‘gtllﬂénw&memiﬁr‘&rg ’(1[t ion, ng to
one of theﬂqvabffsﬂfe auléereaqﬁaaﬁ%ﬁruceﬂl ratﬁfeatsehb& fzexatls “ﬁrcf\*iﬂé@cﬁ)( 10)
conpri ses) ectrical heating el ements 1) that are so constructed , and

pr ef er abl ymegsiinep thie iemperabgteaof i thd jneamd iad@lthat oisi blavenl ouef| thee (22)

R

charact er i @0ty haalin @kgléﬂéﬂiﬂ zlpvwmcﬂ hatprovidscEfifir ald ¥witcHlieRopgd that
nebul i zed water is sucked in the heating device and is vapori zed. -14
a temperature signal that is compared with a set point. As soon as
the set — point value is reached, the energy supply to the heating
elements 21 is turned off. If the temperature falls below the setpoint
by a predetermined, small amount, the energy supply to the heating
elements 21 is turned back on.

The set point is adjusted so that the temperature of the airstream
9 emerging from the furnace 10 does not exceed ca.90° C.
Experience has shown that this is substantially the temperature of
the emerging air when the temperature of the air in a (fairly large)
room to be disinfested is about 55° C, which is probably explainable
by the constant situation regarding heat loss (to the surroundings)
that prevails during "stationary”operation. Hence by simply keeping
the temperature of the air current 9 constant, it is also possible to
keep constant the temperature in the building or room in which the
furnace 10 has been placed to destroy the pests.

It is evident in Figure 2 that the heating elements 21 are
subdivided into two sections.This makes it possible to use the switch
box 23 for controlling the heating elements 21 in dependence on the
temperature measured by the sensor 24 in such a way that when
the lethal temperature is exceeded, only a part of the array of
heating elements is turned off, while the rest continue to be supplied
with power. As a result, the range of fluctuation of the air

temperature about the lethal temperature can be made very small.
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. A@ A3. A . A3. A3 . A3. AF. A3. A3. A3. AF. AF
AF.AFR> | *F/#((/16697@} xsnid_Z] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]calca]ca]calc
.. alca]ca]ca] ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]c<a]cRal @7>>FFLOVBMVVEU

MXYZ[ [\=\\] h”_aa}xsn}xsni d_Z] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]
-~ca] ca] ca]ca]ca]ca]ca]ca]ca]ca]ca]calcalca]calcaljcaljca> | *fH 3 10%& () -
10%<& () - L1q%esheatiBg0Yskniont att@i<dn( this case is dimensioned such that
y ' 10%Enk& () - & @O0%& ()-*F[/a?)3 10%!|F 10%<& ()-!F
10%s<& () -trngng off )this payt.of the arraywill ensyre oo gvesy cgpe that the
109%<Il 910%=&. () - 10%5%.{ ) -4, Y1 U <& L) - Y ()Y U<& L)Y z
10%<& ()- 1?‘3561"%‘9% ! %%) (t%}gs! %‘9‘{%?‘8 gqls J‘%%‘%’fls! §a‘%‘8‘§§: (‘1)“2-33 10<
10< 10<I <zisgn(ially 'abbred¥hd lethaD%ethoratife 1@hab| iz 1f196R Keat! Joss
109%' ()-3!'3 10%& ()-3!'3 109 ()-3 dy: 3 Y* 109%&' ()-! 09 () !
100/Iyy(&') () -fromy E )gzo?ﬁﬂ- !arelsw/é%tﬁr\(ﬂ%ﬁn qag o quﬁ‘%l\ls.aée& 36%%&& % heats
10% & () - 3gé|rf€(rated by the remaining heating elements, which are not turned

off.

It is in accordance with the invention that two such heating

furnace 10 are provided, by means of which two air currents 9 are
made available with which to produce an above — ambient pressure
in channel systems formed by built —in structures in the building
or installed equipment. This makes it possible to attain the
temperature required for disinfestation, about 50 — 60° C, in a
relatively short time even within such channel systems.

It is then sufficient, because even the inaccessible sites the
equipment or within the rooms to be disinfested are warmed to this
temperature, to operate the heating furnaces 10 in such a way as
merely to keep constant the air temperature in the room to be
disinfested, with no need to direct the airstream 9 towards a
particular site.

After the room has once been heated, the energy required to
maintain the temperature is so slight that in the case of fairly small
room (with little heat loss) only a single furnace 10 is needed, so
that the furnace 10 that is no longer required here can be used to
heat up other rooms.

In general the disinfestation temperature is maintained for a period

of about 12 — 36 hours after the initial heating.

Industiral Availability
As discribed above, a method and appratus for

disinfestationof buildings and parts of buildings according to the
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present invention is wuseful for disinfestating the entire sealed

buildings i.e. flour mills , especially for disinfestating in inaccessible

corners.
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CLAIMS

1.Method for the disinfestation of buildings and parts of buildings,
wherein by means of at least one heating device with blowers to
produce hot air currents,interior spaces of the building including
equipment installed therein are warmed to a temperature lethal to
pests and are kept at this temperature for a predetermined period
of time, characterized in that at least two air currents in the interior
of the building to be disinfested are directed towards at least two
entrance regions of channels or channel systems formed by built —
in structures or installed equipment in such a way that within the
channels or channel systems an above — ambient pressure is
generated for warming sites that are difficult to access,that the
overpressure is generated consecutively in different channels and
channel systems for the purpose of warming them and after the
interior of the building has been heated up,the temperature is
maintained at a predetermined value by substantially undirected air
currents in order to Kkill the pests,and that the heating device is
controlled in such a way that when the predetermined temperature
is exceeded,part of the heating device is turned off to reduce the
emitted heat energy,and when the temperature falls below the

predetermined level,this part is turned on again.

2.Apparatus to implement the method according to Claim 1,
comprising at least one heating device with blower to generate hot
air currents for warming interior spaces of buildings,in cluding
installed equipment, characterized in that at least two air —
conducting devices are provided, which independently from one
another can be separately adjusted and are movably constructed
such that in the interior space currents (9) of hot air can be
directed towards at least two input regions of channels or channel
systems formed by built —in structures in the building or installed

equipment,to produce an above — ambient pressure in these channels
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or channel systems,and which emit hot air in a substantially

undirected manner into the interior space to maintain its
temperature,and in that the heating device (21) is so constructed
that when a lethal temperature of 50 —60°C in the interior spaces
is exceeded,a part of the heating device is turned off to reduce the
supply of energy,and when the temperature falls below this range,it

is turned on again.

3.Apparatus according to Claim 2,
characterized in that the air — conducting devices comprise at least

one movable heating furnace (10) for blowing out hot air.

4.Apparatus according to one of the Claims 2 or 3,

characterized in that the heating furnace (10) comprises an outlet
(11) for expelling hot air in a particular direction and an intake
opening (12) through which ambient air is brought in by suction

in an undirected manner.

5.Apparatus according to Claim4,
characterized in that the suction intake opening of the heating

furnace (10) 1is situated in a lower position than the outlet (11).

6. Apparatus according to one of the claims 3 — 5,
characterized in that the heating furnace (10) comprises at least
one temperature sensor (24), which is disposed so as to measure the

temprerature of the hot air as it is blown out.

7. Apparatus according to Claim6, characterized in that the
temperature sensor (24) controls heating devices (21) in the heating
furnace (10) in such away, preferably in on — off mode, that the
temperature of the hot air does not substantially exceed a

predetermined level at which the ambient air has reached a lethal
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8.Apparatus according to one of the Claims 3 -7,
characterized in that the heating furnace (10) complises a wvertical
flow section (13) within which are disposed (axial) blowers (20) and

heating elements (21).

9. Apparatus according to Claim 8,

characterized in that the vertical flow section (13) comprises a
lower inlet (14) and is spaced apart from a thermally insulating,/
fireproof floor plate (15) so that ambient air can flow into the inlet
(14) from substantially all directions, through a gap that serves as
intake opening (12) between the floor plate (15) and the vertical flow

section (13).

10.Apparatus acoording to one of the Claims 8 or 9,

characterized in that the vertical flow section (13) comprises an
upper deflecting section with outlet (11) on one side, and is so
constructed that air flowing vertically with in the vertical flow

section (13) is redirected so as to be blown out horizontally.

11. Apparatus according to one of the Claims 3 - 10,

characterized in that the heating furnace (10) comprises, electrical
heating elements (21) that are so constructed, and preferably
equipped with substantially vertically oriented lamellae (22), that the
surface temperature of the heating elelments (21) does not exceed 100
- 250° C.

12.Apparatus according to one of the Claims3 — 11,

characterized by a humidifying device that is preferably so
disposed that nebulized water is sucked in by the heating device and

is vaporized.



