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APPARATUS FOR COOLING LIQUID METALS IN
ATOMIC REACTORS

BACKGROUND OF THE INVENTION

The invention concerns a device for cooling liquid
metal substances in an atomic nuclear reactor or an in-
stallation for simulating the technological conditions
that exist in such a reactor. In the known cooling instal-
lations for liquid-metal-cooled atomic nuclear reactors
the liquid metal is generally conducted in pipes through
the cooled gaseous stream. There is however only
achieved in such an arrangement a low heat energy
transfer into the gas. Consequently, in order to conduct
from the liquid metal large amounts of heat energy it
is necessary to use large quantities of cooling gas and
such an installation consequently requires correspond-
ingly large blowing installations. In such installations
the pipes which conduct the liquid metal and which
consist of material that is heat conductive and there-
fore has a temperature near the temperature of the lig-
uid metal while the gas stream which surrounds the
pipe has a substantially lower temperature, there occur
large heat expansions due to the large temperature gra-
dient present in the installation. In order to compensate
for these large heat expansions it is consequently neces-
sary to make the construction extremely complex. Con-
sequently, the assembly of such an installation is very
difficult and time consuming.

SUMMARY OF THE INVENTION

It is accordingly a primary object of the present in-
vention to provide an installation of the above de-
scribed type in which the aforementioned drawbacks
are eliminated.

This object is achieved by having the liquid metal
flow over the exterior sides of the heat conducting
pipes and having the cooling medium which is prefera-
bly in gaseous form, fir example air, flow through the
pipes so that the two fluids are conducted completely
separate from each other. The cylindrical memeber
which surrounds the open-ended pipes is only in
contact with its inner side with the liquid metal during
the cooling operation. The air flowing through the
pipes is preferably pre-cooled and the outer side of the
cylindrical member is preferably in direct contact with
the ambient atmosphere.

BRIEF DESCRIPTION OF THE DRAWING

The invention is illustrated by way of example in the
accompanying drawing which forms part of the of this
application and in which the sole FIGURE illustrates
schematically an embodiment of the invention in eleva-
tional cross-section.

DESCRIPTION OF A PREFERRED EMBODIMENT

Referring now to the drawing, there is illustrated a
cylindrical member 3 having two end plates 1 mounted
at opposite ends of the cylindrical member 3. The end
plates 1 support a plurality of cylindrical open pipes 2
which are made of heat conductive material. The pipes
2 are welded to the end plates 1 at opposite ends
thereof. An inlet pipe 4 is arranged near the top of the
cylindrical member 3 and an outlet pipe § is arranged
near the bottom at an opposite side of the cylindrical
member 3. The inlet pipe 4 and outlet pipe § serve to
conduct liquid metal, for example, liquid sodium,
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through the cylindrical member 3 wherein the passages
between the pipes 2 are in communication with each
other. The individual pipes 2 have lower inlet openings
2+ and upper outlet openings 2'* for conducting a gase-
ous cooling medium, for example air. Thus the liquid
metal flows over the outer sides of the heat conductive
pipes 2 essentially from above downwardly in the cylin-
drical member 3 and thee cooling medium flows
through the pipes 2 from below upwardly.

The cylindrical member 3 is provided with a heat
conducting annular inner wall 3’ and an outer annular
wall 7 of heat-insulating material between which there
is disposed an electrically conductive heating coil 6
which is connected to a source of electrical energy
(non-illustrated). Consequently, the solidified metal
which is present within the cylindrical member 3 can be
melted by means of the heat energy emanating from the
heating coil 6 prior to the beginning of the full opera-
tion of the installation. The inner wall 3'’ of the cylin-
drical member 3 and the heat conducting pipes are
preferably made out of rust-free chromium nickel steel.
The The outer wall 7 of the cylindrical member 3 con-
stitutes a heat-insulating layer between the heating coil
6 and the ambient atmosphere.

Although the invention is illustrated and described
with reference to one preferred embodiment thereof, it
is to be expressly understood that it is in no way limited
to the disclosure of such a preferred embodiment, but
is capable of numerous modifications within the scope
of the appended claims.

What is claimed is:

1. A heat transferring installation for cooling liquid
metals in atomic nuclear reactors or in installations
simulating operative conditions of such reactors, com-
prising in combination,

a cylindrical member having a pair of metallic con-

fronting end plates spaced from each other;
a plurality of straight open-ended pipes of heat-
conductive material which are adapted to conduct
a gaseous cooling medium and which are mounted
in said cylindrical member and are being supported
by said end plates;
said cylindrical member having an inner and an outer
wall surface and said open-ended pipe have inner
and outer surfaces; the inner wall surface only
being contacted by liquid metal flowing over the
outer surface of said plurality of open-ended pipes
through said cylindrical member during the cool-
ing;
the outer wall surface of said cylindrical member is
in contact with the ambient atmosphere;

including inlet and outlet means being mounted at
opposite ends of said cylindrical member for con-
ducting hot liquid metal in cooled liquid metal out
of said cylindrical member;

said inner wall surface of said cylindrical member is

formed by an inner wall made of heat conducting
material and said outer wall surface is formed by an
outer wall made of heat-insulating material, said
outer and inner walls being spaced from each other
and defining an annular space therebetween, and a
heating coil disposed in said annular space for heat-
ing the liquid metal in said cylindrical member,
whereby solidified metal present within the instal-
lation can be melted bysaid coil so that the liquified

metal may flow through the installation.
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