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PROCESS FOR COATING TUBE-SHEETS OR THE LIKE FOR CONDENSERS,COOLERS,
HEAT EXCHANGERS OR THE LIKE WITH AN ANTI-CORROSION MEDIUM

The invention relates to a method for coating of tube sheets or the like
for condensers, coolers, heat exchangers or the like, with an anti-

corrosion medium.

It is known to provide the tube sheets or the like of condensers,
coolers, heat exchangers with a coating of plastic material in order to
protect them against corrosion. For this purpose it is required to
expose the tube sheets or the like, if this has not already been done,
to enlarge the ends of the tubes imbedded therein and to close their end
by means of plugs made of synthetic material. Around these plastic
plugs, a sealing liquid is applied to the tube sheets, in order to pre-
vent a penetration of the craters formed around the tube ends, in tubes
which have already been in use, or in order to prevent crater formation
in new tube sheets. After these operations are completed, the anti-
-corrosion medium is applied by hand like a primer mass, and namely

all the way over the corks, in order to insure a complete coating.

After the anti-corrosion medium has hardened, it is removed by grind-
ing in the area of the corks, so that these can be removed individually.
The application of coatings of anticorrosion medium to tube sheets or the
like has proven to be the best method, but it is comparatively cumber-

some, and thus very expensive, to carry out the afore-mentioned process. -

Departing from this state of the art, the invention has tae object to
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of condensers, coolers, heat exchangers and the like with
an anti-corrosion medium, by providing a process which can
be carried out in a simple and rapid manner and which
insures a satisfactory coating of the tube sheets or the
like.

Accordingly, the present invention consists in a
process for coating tube sheets and similar structures of
condensers, coolers, heat exchangers and similar
equipment, with an anti-corrosion medium, comprising the
steps of:

(a) inserting plugs into one or more ends of one or
more tubes constituting a tube sheet, said plugs
protruding outwardly;

(b) placing a single - or multiple - element
shuttering in front of said tube sheet by firmly applying
said shuttering to the outside of said plugs thereby
forming an enclosed intermediate space between the tube
sheet and the shuttering;

(c) filling said intermediate space with an
anti-corrosion medium to form a coating of the tube
sheet; and

(d) removing the shuttering and pulling out the
plugs from the end of the tubes.

This way, it is possible to introduce the
anti-corrosion medium in the intermediate space for the
information of the coating of the tube sheets or the like,
through pouring, spraying, etc., which can be accomplished
in a relatively short time. Due to the fact that the
shutterings are pressed against the outside of the plugs,
it is insured that the plugs themselves are not covered by
the coating medium, so that after the removal of the
shutterings, the plugs can be pulled out without a special
grinding process, with no further ado.

L=t
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In order to facilitate the extraction process, the plugs are provided
with one or several bores, whereinto a mandrel or the like can be in-
serted. By carrying out the process according to the invention, a
uniform, satisfactory coating can be achieved in a comparatively short

time.

The tube ends can be expanded conically or in a curved manner ,whereby du
to the shaping of thevouter contours of tlre plugs it is insured tha. the
tube ends extending over the tube sheeting or the like are surrounded
on all sides by the corrosion-prevention medium, and that optionally
trumpet-shaped inlets result, which prove to be particularly advantage

ous from the point of view of the flow technique.

As an anti-corrosion medium an epoxy resin is used, which insures
b

a high degree of corrosion protection.

An embodiment example of the invention is closer explained with the
aid of the drawing, which shows a.sectioned top view of a marginal

area of a tube end in a tube sheet, in an enlarged representaticn.

The. tube sheet, of for instance a condenser, is marked with 1, there-
in a multitude of tubes is embedded, but only a wallime-of one tube 2

is illustrated.

3
The tubes 2 are fastened to the tube sheet.l at their endsX&:%séc%r
through expansion rolling. The tube sheet 1 has heve fittings marked

Slowon as veherente numeral\
wé%h)é, at the edges surroundings the bores for receiving the tubes 2.
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After expansion of the ends 3 of the tube 2, plugs 5 of synthetic mate
ial are inserted therein , which plugs extend outwardly,over the front

al-edgés of .the-ends.3.of the tubes 2.

In front of the tube sheets 1, single- or multiple-element shutterings
6 are placed, namely firmly pressed against the outer side of the plug
5. For this purpose, clamping means are provided, which are indicated
by arrows 7. These apply a uniform pressure on all the plugs inserted
i~ one tube walling 1. Screw clamps, cylinder-piston units, etc, can

serve as clamping means.

The single- or multiple-element shutterings 6 are built in such a mann
as to form an enclosed intermediate space 8 between the outside of

the tube sheets 1 and the inside of the shuttering 6.

The intermediate space 8 is filled with an anti-corrosion medium, so
that a coating 9 results on the outside of the tube sheeting. The
freely protruding ends 3 of the tubes 2 extend into the coating 9, so

that these are surrounded on all sides by the anti-corrosion medium.

By shaping the outside of :the plugs 5 it is possible to impart the
desired shape to the in- and outlets of the tubes 2, so that these
can have a trumpet shaped configuration, as shown in the embodiment

example.

After the hardening of the anti-corrosion medium, and thereby after

the formation of the coating 9, the shuttering 6 can be removed by

= T
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releasing the clamping means 7, whereafter the freely exposed plugs

5 can be easily and quickly extracted.

With the aid of the process according to the invention, it is possible
to simplify and accelerate considerably the coating operc .on on the
tube sheets or the like of condensers, coolers, heat exchangers or the

like, and to reduce considerably the downtime ‘.




THE CLAIMS DEFINING THE INVENTION ARE AS FOLLOWS: -

1. Process for coating tube sheets and similar
structures of condensers, coolers, heat exchangers and
similar equipment, with an anti-corrosion medium,
comprising the steps of:

(a) inserting plugs into one or ~ore ends of one or
more tubes constituting a tube sheet, said plugs
protruding outwardly;

(b) placing a single - or multiple - element
shuttering in front of said tube sheet by firmly applying
said shuttering to the outside of said plugs thereby
forming an enclosed intermediate space between the tube
sheet and the shuttering;

(c) filling said intermediate space with an
anti-corrosion medium to form a coating of the tube
sheet; and

(d) removing the shuttering and pulling out the
plugs from the end of the tubes.

2. Process according to claim 1, characterized in that
the ends of the tubes imbedded in the tube sheets are

subjected to expansion.

3. Process according to claims 1 or 2, characterized in

that the plugs are shaped to adjust to the requirements of
the inflow conditions.

4. Process according to any one of claims 1 to 3,
characterized in that the ends of the tubes are expanded

conically or in a trumpet-like shape.
5. Process according to any one of claiuws 1 to 4,
characterized in that an epoxy resin is used as the

anti-corrosion medium.

DATED this 16th day of November 1989
DIPL.-ING. ERNST KREISELMAIER
WASSER-UND METALL-CHEMIE KG
Patent Attorney: for the
Applicant:

F.B. RICE & CO.
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ABSTRACT:
" Process for coating tube sheets or the like of condensers, coolers,

heat exchangers or the like, with an anti-corrosion medium'

The heretofore~known execution of coating operations in tube sheets or
the like by hand proves to be égmparatively cumbersome, and therefore
very expensive. In order to avoid these disadvantages, the invention
has the object to create such a coating process, which can be carried
out easily and fast and insures a satisfactory coating of the tube shee
or the like. In accordance with the invention,this object is attained
through the following features:

a/ In the ends (3) of the tubes (2) plugs (5),protruding outwardly

over the frental edges of the tubes, are inserted;

b/ in front of the tube sheets (1) or the like, single- or multiple-
-element shutterings (6) are placed, by firmly applying them against
the outside of the plugs (5) and forming an enclosed intermediate

space (8) between the tube sheets (1) or the like and the shuttering(6)
c/ the intermediate space (8) is filled with an anti-corrosion medium,
by forming the coating (9) of the tube sheets (1);

d/ after a certain time, the shutterings (6) are removed and the

plugs (5) are extracted from the ends (3) of the tubes (2).

(Figure)
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