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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
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-2 . The object is to lay out a heating elenent of the above described type
Which is resistant to hydrofluoric acid, has stain-resistant properties,
and neverthel'ess exhibits a good heat storage capacity, that is to say,
good heat 5 conductivity. This object is inventively achieved by the
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in a particularly econom cal 15 fashion, it being possible to utilize steel
pl &t profiles which have been proven and optinized with respect to heat
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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
30 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.



plastic coating can be acconplished with the aid of the customary devices
for enaneling heating plates, and therefore no additional equipnment is
required for production. 25 The stain-resistant character of the inventive
heati ng el enent profile reduces or even conpletely prevents the buil dup of
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plant, 5 in air preheaters an optimally low flue gas exit tenperature
(tenmperature of the flue gas after passing through the heat exchanger), and
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the excessrve rapidity of 10 deposit formation and the poor washability.
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conbi nati on. An exenplifying enbodi nent of an inventive heating el enent and
a nethod for producing the heating elenent will now be described. 30 A
heat i ngRhellepent thbokhebts betaeshed&D phdt 80whinchsi prpfepabég Eetethed,
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coverlayer. -6
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 fluorocarbon

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



. Patent Clains 1. Heating elenment for a regenerative heat exchanger,
which is constructed as a profiled steel plate, characterized in 5 that the
steel plate i's enanel ed, and the enanel ed surface is provided with a
fluorocarbon plastic coating. 2. Heating elenment as claimed in claiml,
charactgei zegdoi Bhehahahb® itB6aEaBRPNpRLBStLTac0ptEBgen8ihgoBELOREO 50 10
m cronmeters thick. 3. Heating elenent as clained in claim1, characterized
in thatenawednanefedesurface is acid-resistant. 15 4. Method for producing
a heating elenent for regenerative heat exchangers as clained in claiml,
characterized in that steel coils are profiled by roll formng, and the
heatingFefeﬁhatphSposé bﬁeiapronnagcohdiagh&eibhe tbguenededi Zeyethat the
steel plate is enage and that the fluorocarbon plastic 20 coating is
appl5i edc@8 PRetRBgRgRS taimed in claima4, characterized in that the
enanel ed surface of the steel plate is roughened. 25 6. Method as cl ai ned
in claim4, characterized in that the fluorocarbon glastlc coating is
appl i edThe bheovecavben| pjastic castingl can. papimatlygpezreglized in
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U&'LYO - faghipn, it being possible to utilize steel plate profiles
which have been proven and optimized with respect to heat
exchange, pressure loss and mechanical 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
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of blasting medium and rinsing water.

x

amounts

For reasons of greater economic efficiency in a boiler plant,
5 in air preheaters an optimally low flue gas exit temperature
(temperature of the flue gas after passing through the heat
exchanger), and thus an optimally low cold-end temperature of
the heat exchanger, is desirable. This has been limited in
the case of dust laden flue gases by the excessive rapidity of
10 deposit formation and the poor washability. With the
inventive stain-repellent heating plate profiles, deposit
formation given an extreme temperature drop far below the
" dewpoint is hindered or at least more manageable, which
ultimately allows a more effective lowering of the flue gas
15 temperature. A lower flue gas temperature means a higher
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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° applgéd wi%h a layeg)thicknes% of(lo to 4@ & , for ingggncelby
spraying, and then dried and tempered. For purposes of
improving the adhesive force, the enamel surface can be
5 roughened prior to the application of the fluorocarbon plastic
coating, for instance by mild sandblasting or pickling with

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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! %%&'éﬁat theoégeel plate is enameled, and the enameled surface is

provided with a fluorocarbon plastic coating.

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.



