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by Adrian Rowe, British Aerospace, Isle of Wight, UK and Ian Hamill,AEA Technology

CFD analysis of
rotating antenna

In common with all electro n i c
e q u i p m e n t ,c a reful control of
t e m p e r a t u re within radars is essential
for component reliability and
p e r f o rm a n c e. S o, when Bri t i s h
A e rospace came to design their new
Sampson radar, t h ey turned to A E A
Te c h n o l ogy and CFX to help in their
u n d e rstanding of the therm a l
b e h aviour of the system.

The Sampson radar comprises two
opposing antenna arr ay fa c e s ,e a c h
containing several hundred dipole
m o d u l e s . Fo rced-air cooling is used to
dissipate the heat from these modules,
with cool air being supplied to the
i n t e rior of the antenna cabin, b e f o re
passing through the arr ay faces and
exiting through slots in the base of
the radome.The flow pattern s
within the radar and the
d i s t ri bution of cooling air acro s s
the arr ay faces is stro n g l y
influenced by the flow re s i s t a n c e
of the modules, and is furt h e r
complicated by the fact that
the whole system is ro t a t i n g .

Rather than simu l a t i n g
each of the modules in
d e t a i l , the CFX model
re p resented their effect
t h rough re s i s t a n c e s ,u s i n g
c o rrelations which we re
d e rived fro m
e x p e rimental pre s s u re loss
m e a s u re m e n t s .A ro t a t i n g
c o o rdinate system wa s
also used and reve a l e d
some intere s t i n g
c o ri o l i s - d rive n
s e c o n d a ry flow s ,b o t h
within the cabin and
in the radar window
(see figure ) .I d e a l l y,
the flow of air should be
the same through all of the dipole
m o d u l e s ,t h e re by ensuring equal
cooling across the arr ay fa c e s .T h e
s i mulations showed that the va ri a t i o n
in mass flux through the modules wa s
within -4% to +7% of the equiva l e n t
u n i f o rm mass flux, and that therm a l
p e r f o rmance was there f o re perfectly

s a t i s fa c t o ry. The CFX model also
p redicted the head loss through the
s y s t e m , which allowed Bri t i s h
A e rospace to determine the fa n
c h a r a c t e ristics necessary to deliver the
re q u i red cooling flow.

H aving started this project using
C F X ’s consulting serv i c e s ,B ri t i s h
A e rospace have re c ognised the

benefits of CFX within their design
p rocess and have since licensed the
s o f t wa re.As well as continuing to use
the radar cooling model which has
been deve l o p e d ,B ritish A e rospace are
n ow also using CFX in areas such as
a e rodynamic loading calculations and
p redictions of heating due to the
impingement of exhaust plumes when
r a d a rs are mounted on ships.
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