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(54) THERMAL INSULATION MATERIAL 

(71) We, UNITED KINGDOM 
ATOMIC ENERGY AUTHORITY, 
London, a British Authority, do hereby de-
clare the invention, for which we pray that a 

5 patent may be granted to us, and the method 
By which it is to be performed, to be particu-
larly described in and by the following 
statement: — 

This invention relates to- nuclear reactors 
10 and to thermal insulation material for use in 

a liquid metal environment. 
In British Patent No. 1,098,485 a thermal 

insulation material for use in a nuclear reactor 
is disclosed, the material comprising substan-

15 tially parallel stainless steel sheets which are 
joined directly to each other by welds along 
lines describing a multiplicity of closed shapes 
within the outline of the sheets. The welds are 
continuous and define a multiplicity of gas-

20 filled compartments each individually sealed 
from one another. Whilst this construction 
provides a very effective thermal insulation 
material it has been suggested that the 
integrity of the extensive seam welding may 

25 be difficult to prove. 
According to the present invention a wall 

surface in a liquid metal cooled nuclear reactor 
is clad with thermal insulation material com-
prising a plurality of spaced superposed metal 

30 membranes arranged substantially parallel to 
each other and to the wall surface, the spaced 
membranes thereby defining discrete com-
partments, and a row of closed metal tubes 
within each compartment. In use in the liquid 

35 metal environment, the membranes bound dis-
crete layers of substantially static liquid 
which reduces heat transfer by convection, 
whilst the tubes present a series of pockets 
which may be charged with gas, for example, 

40 argon, under pressure or may be evacuated, 
thereby reducing heat transfer by conduction. 

Preferably, the membranes are vertically 
corrugated, each corrugation accommodating 

a single tube so that for a given number of 
rows of tubes the overall thickness is reduced 
from what would be if the membranes were 
of planar form. The corrugations also give 
added rigidity to the membranes and add stiff-
ness to the tube assembly. The tubes may be 
end closed by plugs retained and sealed by 
circumferential welds. 

The tubes provide high integrity pocket 
defining components capable of withstanding 
the static strains imposed by the pressure of 
liquid metal coolant and the dynamic strains 
generated by thermal cycling of the coolant. 
The tubes can be readily tested for leakage 
prior to installation in a nuclear reactor. 

W H A T WE CLAIM IS: — 
1. A liquid metal cooled nuclear reactor 

having a wall surface clad with thermal insu-
lation material comprising a plurality of 
spaced superposed metal membranes arranged 
substantially parallel to each other and to the 
wall surface, the spaced membranes thereby 
defining discrete compartments, and a row of 
closed metal tubes within each compartment. 

2. A liquid metal cooled nuclear reactor 
according to claim 1 wherein the tubes are 
evacuated. 

3. A liquid metal 
according to claim 1 
tain an inert gas. 

4. A liquid metal cooled nuclear reactor 
according to any one of the preceding claims 
wherein the membranes have vertical corruga-
tions, each corrugation accommodating a 
single tube. 

5. A liquid metal cooled nuclear reactor 
having thermal insulation material substanti-
ally as hereinbefore described. 

L. A. DUNNILL, 
Chartered Patent Agent, 

Agent for the Applicants. 
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