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invention relates to a heating elenent for a regenera%f FﬁE 58 anger,
which elenent is realized as a profiled steel plate. 10 Heating el enents of
this type are generally known. A plurality of heating elenents formthe
storage mass of the regenerative heat exchanger. The storage nass which is
needed for the heat transfer is under uni que operational denmands when
utilized in corrosive and/or dust |aden gas streans. For 15 exanple, this
appl i esHiEdT iMe BRMBNE HeBsAOREGRMEBATAVE| HEAGf EXCHANGERe ANGr METHWOE € t he
tenpera%gﬁe $5D5@fN§t rﬁﬁETfﬁésEiﬁMEﬁTleaSt intermttently bel ow the dew
poi nt of sulfuric¢ acid, and corrosivVe deposits formin connection with
airisorne dust. Simlar problens arise in gas preheaters for reheating 20
scrubbed gases fromflue gas cl eaners, where not only acids and dust but
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therefore” be sufficiently resistantf to corrosion, and the deposits shoul d
25 be optéfaley sasyltpladsh of f by blasting or flushing. Storage masses
conprising enanel ed steel plate profiles or plastic storage materials are
known for such applications (DE 32 07 213 C2). 30 The di sadvant age of
enaﬂE|eﬁbéﬁﬁﬁé_@i@ﬁ@ﬁtésofh@ﬁismEYbé_SB@”EEnE§§l§ygﬂﬁgths!%Iance to acids
such as sulfuric acid and hydrochloric acid, it iS not resistant to
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or sorpfoontixgemés) foanbfadi hg asddrcugagas, opadathahadepemahsisadihene nore
or less perpanently owing to the relatively good wettability of enanel.
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chem cal attack), the teriral enbrittles™too rapidly an econes damaged.

OmM ng taix herekdatéwel ywhene nebhanenperstabil pfythiet skeralgsomampodsi bl e to
clean plastic storage 10 nmsses, W th e conventional. bl asting or .flushing
ot coourtE Todef HEF Al e aRE DG e POV kRS PP RBAP RSP, a1 2iac Ay cand. hest
conductand t Yofo Pl ast d€Seos s Chots theeBhaakkyodi Gaduantagegus andtnust be
conpensat ed by | arger storage masses when plastics are utilized as the

st or ageS Hat bR T apronbemy arHee i gapchrpBARtele &mbrirehepfdngnd aging

2ol B QSgh oo 0 206y 651 0L3 EOVERSE], OLELUCLRRTLRTY el such o
and dust but also sorption or neutralization agents and
products from the flue gas cleaning plant deposit on the
heating surfaces. The storage mass must therefore be
sufficiently resistant to corrosion, and the deposits should
25 Dbe optimally easy to wash off by blasting or flushing.
Storage masses comprising enameled steel plate profiles or

plastic storage materials are known for such applications (DE

32 07 213 C2).

30 The disadvantage of enameled steel plates is that, while
enamel has a good resistance to acids such as sulfuric acid
and hydrochloric acid, it is not resistant to hydrofluoric
acid, which occurs in flue gases, and does not withstand a

basic attack for a sufficient length of time, for instance an



12 351 Cl. Fluorocarbon resins are alnost chemcally inert 20 and have the
addi ti onal advantage of being particularly stainresis agtf{§$tzg mat eri al
is substantially nore expensive conpared to enanel ed ee ares and
cannot be economically ---- produced in any arbitrary shape arid di nension.
For these r%as%(r)\s, the uytilizatioon of storage nasses which consist 25
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set forthbenomkai Bahaghd.A ORLHGSON taWard]1bE 16689t 8w hddie Bnafe! i ng. The
perneability of the fluorocarbon plastic (PTFE) is thus not so I nportant,
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thergfgomin accordance with the required dinmensions; 30 b. the heating
el ement is enaneled; and c. the fluorocarbon plastic is applied.

In order to circumvent the embrittling and aging problems,

special storage materials composed of fluorocarbon resins such
as PTFE have been proposed, such as those described in DE 195
12 351 Cl. Fluorocarbon resins are almost chemically inert

20 and have the additional advantage of being particularly stain-
resistant. But the material is substantially more expensive
compared to enameled steel plates and cannot be economically
produced in any arbitrary shape and dimension. For these
reasons, the utilization of storage masses which consist

25 solely of fluorocarbon plastics is limited to applications as
the cold-side layer with a thickness of approx. 300 mm, which
necessitates additional tanks with the storage mass and
therefore additional outlay for construction. Besides this,
fluorocarbon plastics also have the disadvantage of having a

360  small heat storage capacity and heat conductivity, and they
are not economically feasible to produce in the profile form

which is expedient for heat transfer.



Surprisingly, it turns out that a thin layer of fluorocarbon plastic, for
instance 10 to 50 umthick, adheres sufficiently -3 ﬁ:Eg? 004 well to
t he enanel wi thout any particular pretreating of ch % a ace. For
t he purpose of inproving the adhesion, the enanel |ayer 5 can be roughened.

The flugrocarhbhon pl.astic.coating_can _basically be realized,in one or nore
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exchangepnpesdwiey.oss and nechanical stability, whereby the thin

fl uorocarbon plastic |layer influences the heat transfer performance only
marginally (practically not at all). Another 20 advantage of the inventive
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the aid of the customary devices fox enaneling heating plates, and

t her ef ode wdadddilt-i onal equi pnment is required for production. 25 The
stain-resistant character of the inventive heating el enent profile reduces
or even conpletely prevents the buildup of dirt layers which increase the
pressur @ lessoeidnhe el ilesreblictl by ng%e epamailiional adeant ages by nmaki ng
it possible to extend the intervals for the storage mass cleaning processes
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neverthel éess form they adhere less strongly to fluorocarbon plastic and

can t herefaoraam tee snadleedrgfif-adhdsive properties, and it influences the
heat storage capacity and heat conductivity only marginally

15 ‘owing to the small layer thickness.

A layer thickness between 10 and 50 pm is preferably selected,
because up to this layer thickness the PTFE can be applied in
one procedure.

20
To increase the corrosion protection, the enamel layer is

implemented in an acid-resistant form.

A method for producing a heating element as claimed in claim 1

25 is characterized by the following steps:

a. Steel coils are profiled with the aid of roll forming, and
heating elements are cut therefrom in accordance with the
required dimensions;

30 b. the heating element is enameled; and
c. the fluorocarbon plastic is applied.
Surprisingly, it turns out that a thin layer of flucrocarbon

plastic, for instance 10 to 50 um thick, adheres sufficiently



-4 2 3 FEB 200g | ower blast or flush pressure and therefore with snaller
anounts of blasting nediumand rinsing water. For regls'})rf%E@‘ 0 erater
econonmi c efficiency in a boiler plant, 5 in air preheaters an optimally | ow
flue gas exit tenperature (tenperature of the flue gas after passing
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dust | ageamébugugdses.by the excessive rapidity of 10 deposit formation and
t he poor washability. Wth the inventive stain-repellent heating plate
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dewpoi n okstﬂbnga&sesgr odt ihﬁ%@rvi%r enennageahlbe, WhCRndkdimatgley al | ows a
nore effective Towering of the flue gas 15 tenperature. A |lower flue gas

t enfer atanebreansghehiegher boil er effectiveness and therefore a | ower |evel
of CO2 em ssions, and the equipnment that is connected to the air preheater
on the downstream side (electrofilters, flue gas cleaning systens) can be
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sel ectively reducing nitrogen oxides (SCR-De NOx), as well, the anmonium
sul f at ec88pE%i POLXEhi-@NeEEr-m on the hot layer, i.e. the mddle |ayer, can be
nore easily cleaned off with the aid of the 25 inventive coating

conbi nati on. An exenplifying enbodi nrent of an inventive heating el enent and
a el hoditar theoteaitigat kd eveatti pg odlidmentenaimdl eqownoe atederd beidth 30 A
heati ng el enent consists _qof a steel plate which is .prepared .for the
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enbodi Mt B RAT WA 19IONHY ARSI NG 1 stability, whereby the
thin fluorocarbon plastic layer influences the heat transfer
performance only marginally (practically not at all}. Another
20 advantage of the inventive method is that the fluorocarbon
plastic coating can be accomplished with the aid of the
customary devices for enameling heating plates, and therefore

no additional equipment is required for production.

25 The stain-resistant character of the inventive heating element
profile reduces or even completely prevents the buildup of
dirt layers which increase the pressure loss on the profiles.
This brings operational advantages by making it possible to
extend the intervals for the storage mass cleaning processes

30 which are required when the maximum allowable pressure loss is
reached, so that smaller amounts of waste water are generated.
If deposits nevertheless form, they adhere less strongly to

fluorocarbon plastic and can therefore be washed off with



fluorocarbon resin prinmer is applied w thout pretreatnent, and over that a
fluorocarbon resin coverlayer. -6 - 2 3 FEp 2004 Patent Clains 1. Heating
el enent for a regenerative heat exchanger, which ischnEtEchZ@ﬁ@uras a

profiled steel plate, characterized in 5 that the steel plate I's enanel ed,

and the.enaneled surface i s provided wt f | yor ocar.hgn pl i c coating.
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boiler effectiveness and therefore a lower level of CO,
emissions, and the equipment that is connected to the air
preheater on the downstream side (electrofilters, flue gas
cleaning systems) can be built smaller.
20
In regenerative heat exchangers for systems for selectively
reducing nitrogen oxides (SCR-De NOx), as well, the ammonium
sulfate deposits which form on the hot layer, i.e. the middle

layer, can be more easily cleaned off with the aid of the

25 inventive coating combination.

An exemplifying embodiment of an inventive heating element and
a method for producing the heating element will now be
described.

30
A heating element consists of a steel plate which is prepared
for the enameling by being degreased or pickled subsequent to
being profiled. Following the completion of the enameling

with an acid-resistant enamel, without any pretreating of the
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hydrofluoric acid or a base.

The coating can be applied in one or more layers. According
10 to a preferred embodiment, a particularly strongly adhesive
fluorocarbon resin primer is applied without pretreatment, and

over that a fluorocarbon resin coverlayer.
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2. Heating element as claimed in claim 1, characterized in
that the fluorocarbon plastic coating is from 10 to 50

10 micrometers thick.

3. Heating element as claimed in claim 1, characterized in

that the enameled surface is acid-resistant.

15 4. Method for producing a heating element for regenerative
heat exchangers as claimed in claim 1, characterized in that
steel coils are profiled by roll forming, and the heating
element is cut therefrom according to the required size; that
the steel plate is enameled; and that the fluorocarbon plastic

20 coating is applied.

5. Method as claimed in claim 4, characterized in that the

enameled surface of the steel plate is roughened.

25 6. Method as claimed in claim 4, characterized in that the

fluorocarbon plastic coating is applied in one or more layers.



