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(71) We, UNITED KINGDOM ATOMIC 
ENERGY AUTHORITY, London , a Br i t i sh 
Au tho r i t y , do hereby declare the invent ion, 
f o r wh i ch we pray that a patent may be 

5 granted to us, and the method b y wh i ch i t 
is to be per formed, to be par t icu lar ly des-
cr ibed i n and b y the fo l l ow ing statement: — 

Th is invent ion relates to nuclear reactor 
coolant channels. wherein a p lu ra l i t y of 

10 nuclear fue l rods are supported and th rough 
wh i ch a heat receiving l i qu i d passes and, as 
a result, undergoes boi l ing. Bo i l i ng i n this 
context includes 'subcooled bo i l ing ' such as 
is a l lowed i n pressurised l i q u i d cool ing sys-

15 tems, e.g. nuclear reactors, as wel l as b u l k 
bo i l i ng wh ich occurs i n bo i l i ng water nuclear 
reactors. The invent ion aims to improve heat 
transfer between the heat emi t t ing members 
and the f lu id. 

20 Acco rd i ng t o the present invent ion there 
is prov ided a nuclear reactor coolant chan-
nel hav ing an ax ia l ly extending channel wa l l 
w i t h a l i qu i d coolant enter ing an in le t at one 
end and a two-phase fluid passing th rough 

25 an out let at the other, a cluster of nuclear 
fue l rods supported w i t h i n the channel i n 
spaced apart relat ionship axes para l le l t o one 
another and to the axis of the channel so 
as to define paths f o r the ax ia l ly flowing 

30 two phase coolant and baff le means extend-
ing ax ia l ly w i t h i n the channel and disposed 
relat ive to the fue l rods so as t o restr ict flow 
oscil lations occurr ing w i t h i n the t w o phase 
coolant f r o m being propagated transversely 

35 to the axis of the channel. 

I t has been noted that i n a forced con-
vect ion heat transfer channel wherein the 
heat emi t t ing bodies takes the f o r m of a 
cluster of paral lel , bu t spaced apart, rods, a 

40 t w o phase coolant wh i ch enters as l i q u i d 
at the in let at the bo t t om of the channel and 
emerges as a t w o phase l i q u i d / v a p o u r m i x -
t u re at the top, undergoes a transverse oscil-
la tory m o t i o n superimposed on i ts ax ia l 

45 mot ion . Such transverse osci l latory m o t i o n 
can become a synchronous wave wh i ch m a y 
extend throughout the who le flow cross sec-
t i o n of t he channel over at least a par t o f i ts 
length. T h e interposi t ion o f baff le means 

w i t h i n the channel to impede the propaga- 50 
t i o n of these transverse mot ions can i m p r o v e 
heat flux between rods and the l i q u i d vapour 
mix ture . 

Examples o f th is structure w i l l n o w be 
g iven and described w i t h reference to the 55 
drawings accompanying the Prov is ional 
Specif icat ion i n w h i c h 

F igure 1 shows a transverse cross section 
th rough a pressurised water nuclear reactor 
channel i n wh ich the water is a l lowed to b o i l 60 
to produce steam, 

F igure 2 is an ax ia l v iew o f F igure 1, 
Figures 3 is a v iew simi lar to F igu re 1 

b u t w i t h a square ar ray of n ine nuclear f ue l 
rods i n a channel and 65 

F igure 4 is a s imi lar v iew to F igure 1 
showing an al ternat ive way o f app ly ing the 
invent ion. 

Refer r ing firstly to Figures 1 and 2, there 
is shown a nuclear reactor heat t ransfer 70 
channel 1 wh i ch is bounded b y a ver t ica l 
cy l indr ica l wa l l 2 hav ing an in let 3 f o r cool-
ant water a t t he bo t t om and an out let 4 f o r 
t w o phase m ix tu re at the top. A cluster o f 
36 nuclear fue l rods 5 are supported w i t h i n 75 
the channel 1 at spaced posit ions, b y means 
no t shown, axes para l le l t o one another and 
to tha t o f the channel. Hea t is extracted 
f r o m the f u e l rods b y the coolant flowing 
para l le l t o the fue l rods and nucleate bo i l - 80 
i ng occurs. Usua l ly the l i m i t o f safe heat 
flux is determined by the change f r o m 
nucleate bo i l i ng t o a cond i t ion where the 
surfaces of the fue l rods become blanketed 
w i t h vapour and do not rewet. Th is is 85 
termed dryout . A factor w h i c h can lower 
the dryout heat flux is local coolant flow 
deviat ion f r o m the paral le l d i rect ion men-
t ioned, the consequence of w h i c h becomes 
very m a r k e d i f i t permeates the who le flow 90 
cross section. T h e effect can then become 
cumulat ive due to synchronism. T o obviate 
this a number , i n th is case three, ax ia l r ibs 6 
are attached along the inner surface of the 
channel wa l l 2 and extend rad ia l ly in to con- 95 
tact w i t h an adjacent fue l rod. Transverse 
flow oscil lat ions i n the per imeter of the 
cluster are thereby obstructed and the pos-
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sibi l i ty of their having a cumulat ive effect is 
minimised. A cumulat ive effect may come 
about by synchronism of transverse eddies 
around the fue l rods nearest the channel 

5 wal l . I t may therefore be supposed that 
synchronisms more readi ly occurs where 
an even number of fuel rods are present i n 
the row of rods nearest the channel wal l . 
Hence the invent ion has greater significance 

10 where an even number is present i n the 
outermost row of the cluster. 

I n Figure 3 the channel wa l l 10 is o f 
square cross section normal to i ts longi tud-
ina l axis and contains an array of nine fue l 

15 rods 11. A g a i n the channel wal l has on 
each o f i ts f ou r inward ly directed sides a 
r i b 12 extending into contact w i t h the ad-
jacent fuel rod. Ax ia l l y , the r ibs 12 extend 
the f u l l length of the cluster, as those shown 

20 i n F igure 2. 
Referr ing now to Figure 4 i n which is 

shown a circular channel bounded by a ver-
t ica l cy l indr ical wa l l 14, a cluster of 36 
nuclear fuel rods 15 are arranged w i t h the 

25 rods in annular rows. T h e rods 15 are 
spaced apart b y grids i n k n o w n manner. Bu t 
the transverse cont inui ty of the inter-rod 
spaces (which forms the coolant flow path) is 
broken, over the whole axia l length of the 

30 cluster b y a par t i t ion wa l l 16. Th is part i -
t ion wa l l may be fo rmed in several ways 
bu t the preferred way and that shown here 
is by prov id ing the outer surface of those 
rods 16 which l ie on a diameter, w i t h radial, 

35 axial fins extending throughout their length. 

Other ways of effecting an improvement i n 
heat flux by prov id ing baffle means to damp 
transverse movements o f two phase fluid 
may easilv be devised now that the possibil i ty 

40 of the deleterious, cumulat ive effect o f these 
movements on heat flux has been realised. 

W H A T W E C L A I M I S : — 
1. A nuclear reactor coolant channel 

having an axia l ly extending channel wa l l 
w i t h a l i qu id coolant entering an inlet at 45 
one end and a two phase fluid passing 
through an outlet at the other, a cluster 
of nuclear fue l rods supported w i t h i n the 
channel i n spaced apart relationship axes 
paral le l to one another and to the axis o f 50 
the channel so as to define paths fo r the 
axial ly flowing two phase coolant and baff le 
means extending axial ly w i th in the channel 
and disposed relative to the fue l rods so 
as to restrict flow oscillations occurr ing wi th- 55 
i n the t w o phase coolant f r o m being propa-
gated transversely to the axis of the channel. 

2. A nuclear reactor coolant channel as 
claimed i n c la im 1 i n wh ich the baffle means 
are disposed at the cluster boundary and 60 
take the f o r m of axial ly extending ribs pro-
t rad ing f r o m the channel wa l l towards the 
channel axis. 

3. A nuclear reactor coolant channel as 
claimed i n c la im 1 i n wh ich the baffle means 65 
comprises a transverse par t i t ion extending 
across the cluster fo r the whole of the 
axia l length of the cluster. 

4. A nuclear reactor coolant channel as 
claimed i n any of claims 1—3 i n wh ich there 70 
is an annular r o w of fue l rods of the cluster 
located adjacent the channel wa l l containing 
an even number of fue l rods. 

5. A nuclear reactor coolant channel as 
claimed i n any of claims 1 to 4 substantially 75 
as herein described w i th reference to the 
drawings accompanying the Provisional 
Specification. 

M . T . H U N T , 
Chartered Patent Agent, 

Agent f o r the Appl icants. 
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