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(54) Nuclear fuel transport flasks 

(57) A nuclear fuel transport flask 
has a surrounding structure 12 car-
rying inwardly directed heat transfer 
f ins 13 additional to the normal 
outwardly directed heat transfer f ins 
10 on the main body 2 of the flask 
1. The additional f ins can be inter-
leaved wi th the main fins, and the 
structure carrying the addit ional f ins 
can either be a shroud or an open 
framework. 

The drawing(s) originally filed was/were informal and the print here reproduced is taken from a later filed formal copy. 
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SPECIFICATION 

Nuclear fuel transport flasks 

5 This invention relates to nuclear fuel transport 
flasks. 

It is necessary for heat produced by radio-
active decay of fission products associated 
with irradiated nuclear fuel elements transpor-

10 ted in a nuclear fuel transport flask, to be 
dissipated. Heat dissipation by convection can 
be enhanced by increasing the effective sur-
face area of the nuclear fuel transport flask, 
for example, by adding fins. In principle, heat 

15 transfer is improved by using more fins, lon-
ger fins and thicker fins, but in practice de-
signs must be optimised to save weight an-
d / o r cost. Such improvements are generally 
applied to large flasks for transporting irradi-

20 ated nuclear fuel. It is necessary not only to 
dissipate the decay heat by natural convection 
and radiation but also to minimise the damag-
ing effects of an external fire test. United 
Kingdom Patent Specification No 2 0 6 0 4 6 6 A 

25 describes a shrouded fin. 
Unfortunately, each method of enhancing 

heat dissipation by natural convection entails 
added weight and /o r increased overall dimen-
sions. Therefore, if these parameters are lim-

30 ited, then the scope for improved design is 
limited. Moreover, closer spacing of fins in-
creases difficulties associated with attachment 
by welding, since welds on either side of the 
fin root are obstructed by adjacent fins. 

35 An object of the present invention is to 
provide an improved nuclear fuel transport 
flask. 

According to the present invention, a nu-
clear fuel 5 transport flask includes a detacha-

4 0 ble surround for the flask, which surround has 
attached thereto a number of inwardly di-
rected heat transfer fins. 

The surround may be constituted by a 
shroud. Alternatively, the surround may be an 

45 open framework. 
Advantageously, the inwardly directed fins 

are not secured to the flask surface. Prefera-
bly, the inwardly directed fins are interleaved 
with heat transfer fins attached to the main 

50 body of the flask. It is also advantageous to 
provide interruptions in the inwardly directed 
fins for enhancing convective cooling. 

Inwardly directed fins, hereafter termed 
shroud fins, act by intercepting radiation from 

55 the sides of main fins on the flask, which 
radiation would otherwise be absorbed by a 
similar main fin. Thus, radiation absorbed by 
the shroud fin is made available for convec-
t ion from the Sides of the shroud fin. Surface 

60 area for convection is consequently increased 
without serious impediment of radiative per-
formance. Also included in the present inven-
tive concept is a surround for a nuclear fuel 
transport flask, the surround having inwardly 

65 directed heat transfer fins. 

Two embodiments of the present invention 
wil l now be described, by way of example 
only, wi th reference to the accompanying 
drawings, in which: 

70 Figure 7 is a perspective view of a cylindri-
cal nuclear fuel transport flask, including an 
enlarged detail. 

Figure 2 is a perspective view of a rectan-
gular nuclear fuel transport flask, including an 

75 enlarged detail, and 
Figures 3a, 3b, and 3c each show a fin 

configuration. 
Reference is directed firstly to Fig. 1, in 

which a cylindrical nuclear fuel transport flask 
80 intended to be maintained in a substantial 

horizontal position is generally indicated by 1. 
The flask 1 comprises a body 2, support legs 
3 and lifting trunnions 4, 5, 6 and 7. There 
are also lifting trunnions (not shown) opposite 

85 to these trunnions. An impact absorbing de-
vice 8 is mounted at one end of the flask. The 
flask body 2 carries fins 10, which can be 
most easily seen in the enlarged detail. A 
shroud 12 is disposed around the flask, and 

90 this shroud carried inwardly directed fins 13 
which are interleaved wi th the fins 10 on the 
body 2. 

Reference is now directed to Fig. 2, in 
which like reference numerals to Fig. 1 are 

95 used for like parts. From the enlarged detail of 
Fig. 2, it can be seen that the arrangement of 
fins is generally similar to that of Fig. 1. 
Obviously, the fins attached to the flask in 
Fig. 2 are of rectangular shape, whereas those 

100 attached to the flask shown in Fig. 1 are of 
annular shape. The same applies to the fins 
attached to the shrouds of Figs. 2 and 1 
respectively. 

Reference is now directed to Fig. 3a, 
105 wherein like reference numerals to Figs. 1 and 

2 are used for like parts. Fig. 3a is an 
illustrative example showing problems which 
can occur with welding fins onto a flask, 
when the fins are closely disposed together. 

110 In Fig. 3a, welds are generally indicated by 
15. For the purpose of effecting the welds 
1 5, the angle available for the welding equip-
ment is indicated by a; outside of this angle, 
the tool wil l foul a neighbouring fin. Fig. 3b 

115 shows fins of wider spacing. From Fig. 3b, it 
can be seen that a greater angle /? is pro-
vided. Consequently welding of the fins 10 
onto the flask body 2 is facilitated. 

Fig. 3c shows radiated heat transfer paths 
120 between the fins 10 (the flask body fins) and 

the fins 13 (the shroud fins). Radiated heat 
transfer paths are indicated by arrows 20. 
Normal convective airflow is parallel to the fin 
planes, normal to the illustration. A convective 

125 air cooling path for air cooling the flask when 
mounted wi th f in planes horizontal is indi-
cated by 21. It can be seen that in this 
condition the cooling path is interwoven be-
tween the flask fins 10 and the shroud fins 

130 13. Also, interruptions constituted by holes or 
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breaks 25 can be provided in the shroud fins 
allowing venting to enhance convective cool 
ing. A cooling fan (not shown) may be used in 
association with the venting by the holes or 

5 breaks. 
From the foregoing, it wil l be appreciated 

that the effective convection area is increased 
without a large loss of radiation surface, parti-
cularly where a shroud is fitted for fire protec-

10 tion or other reasons. Where a shroud is not 
otherwise necessary, then the inwardly di-
rected fins may be mounted on an open 
framework arrangement. Such fins are none-
theless interleaved with the main flask fins. 

15 Main f in spacing is increased for a given 
heat dissipation rate by the use of the inven-
tion, allowing easier construction of the flasks. 

Also, shorter fins can be used to reduce the 
overall dimensions for a given heat transfer 

2 0 load. The shroud fins when made demounta-
ble wi th the shroud serve to reduce the 
weight of the flask and to allow improved 
access for cleaning and decontamination be-
cause of wider main fin spacing. 

25 Since the shroud fins absorb radiant energy 
and dissipate heat by convection, they need 
not be constructed of high thermal conductiv-
ity material, although the surface should have 
a high thermal absorptivity. The shroud fins 

3 0 can be as thin as is permitted by strength 
requirements and need not be attached in 
good thermal contact wi th the shroud. The 
cost and weight of a shroud fin can therefore 
be substantially less than that of a f in at-

35 tached to the main body. 
Space is left between the shroud fin tips 

and the body and between the main fins and 
the shroud to allow air f low if, by accident or 
by design, the fins are required to function 

4 0 horizontally. Thus, a cylindrical flask wi th ra-
dial fins is normally carried and stored hori-
zontally but it may be lifted or stored in a 
vertical position. The shroud fins are designed 
to guide the convective gas f low into the fin 

4 5 cavities. Turbulent mixing within the cavity 
can be utilised to remove heat by convection. 

It fire protection is not a requirement, then 
as mentioned above, the shrouds can be re-
placed by an open framework permitting addi-

5 0 tional radiation exchange wi th the external 
environment and entrainment of external cool-
ing air. Without a shroud, the auxiliary fins 
provide a measure of fire protection since: 

(i) they can be non-conducting, 
55 (ii) they can be made to absorb heat by 

ablation processes, 
(iii) the closer f in spacing wil l reduce direct 

radiation to the main body surface, 
(iv) the small f in cavity wil l encourage flame 

6 0 extinction and reduce the radiation source, 
and 

(v) the close f in spacing wil l tend to minim-
ise turbulent mixing within the cavity, and 
therefore convective exchange wi th the main 

65 body and its fins. 

An open framework arrangement can be 
designed in the form of aero foil vents to 
guide air flow into the fin cavity, thereby 
enhancing the cooling air f low. 

70 
CLAIMS 

1. A nuclear fuel transport flask which 
includes a detachable surround for the flask, 
such surround having attached thereto a num-

75 ber of inwardly directed heat transfer fins. 
2. A transport flask according to claim 1, 

wherein the surround is constituted by a 
shroud. 

3. A transport flask according to claim 1, 
80 wherein the surround is constituted by an 

open framework. 
4. A transport flask according to any of 

the preceding claims, wherein the inwardly 
directed fins are interleaved with heat transfer 

85 fins attached to the main body of the flask. 
5. A transport flask according to any of 

the preceding claims, wherein interruptions in 
the inwardly directed fins are provided. 

6. For a nuclear fuel transport flask, a 
90 surround having inwardly directed heat trans-

fer fins as set forth in any of the preceding 
claims. 

7. A nuclear fuel transport flask, substan-
tially as hereinbefore described with reference 

95 to the accompanying drawings. 
8. A surround for a nuclear fuel transport 

flask, substantially as hereinbefore described 
with reference to the accompanying drawings. 
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