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Description
Technical Field

[0001] The presentinvention relates to a thermal unit
for an aerial target system, and to a method of providing
a thermal signature in an aerial target.

Background Art

[0002] A typical commercially available aerial target
for use with an air defence weapon system, including
both gun and missile systems, comprises an unmanned
aeroplane which carries a payload of infra-red flares,
smoke tracking flares and chaff dispensers. The aircraft
is remotely piloted by an operator to simulate a number
of different mission profiles. When lit, the infra-red flares
carried by the aircraft provide a thermal signature to en-
able the aircraft to be acquired by an infra-red seeking
weapon. The aerial target may simply be used to test
the target acquisition and tracking capabilities of. the air
defence weapon system, in which case the aerial target
is recovered, refuelled and a new payload fitted for the
next mission. In a live firing test, the aerial target is de-
stroyed by the air defence system.

[0003] One problem with infra-red flares is that they
are easily picked up visually and therefore the aerial tar-
get does not accurately simulate a normal target. Also,
each infra-red flare has a burn time of only around 45
seconds and therefore a number of flares must be lit
consecutively to present a target for any length of time.
A typical aerial target can carry a payload of up to 16
infra-red flares giving a relatively short total burn time in
comparison to an endurance of around 1% hours for the
aerial target itself. A further problem is that infra-red
flares are classified as a hazardous material making it
difficult and expensive to transport the flares to custom-
ers, particularly by air. As the infra-red flares are not re-
usable a customer will always require replacement
stocks of flares.

[0004] The documents GB-A-1,454,893 and GB-A-
1,157,999 (basis for the independent claims 1 and 16)
disclose aerial target systems which are provided with
an aft-mounted thermal unit which heats a mesh surface
to provide a thermal signature. The mesh improves the
dissipation of heat so that the target can be detected
more readily by a heat seeking missile. However, like
conventional infra-red flares, such a system is also vis-
ible to the naked eye, allowing visual targeting by the
operator of a weapons system.

Disclosure of Invention

[0005] The invention is disclosed in claims 1 and 16.
[0006] According to a firstaspect of the presentinven-
tion, a method of providing a thermal signature in an aer-
ial target comprises heating an external continuous ther-
mally conductive surface of the aerial target with a burn-
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er.
[0007] According to a second aspect of the present
invention, an aerial target system comprises an un-
manned aircraft having a thermal unit which includes a
burner for heating a continuous thermally conductive
surface to provide a thermal signature.

[0008] According to a third aspect of the present in-
vention, a thermal unit for fitting to an aerial target com-
prises a burner arranged to heat a continuous thermally
conductive surface to provide a thermal signature.
[0009] Inthe presentinvention, a surface of the aerial
target is heated using a burner to a sufficient tempera-
ture to provide a thermal signature for acquisition by an
infra-red seeking air defence weapon system. The burn-
er generates a flame which is directed against a contin-
uous thermally conductive surface which then radiates
an infra-red signature. As the thermal unit of the present
invention heats an external continuous surface using an
internally mounted burner, the aerial target cannot be
tracked and targeted visually by reference to the infra-
red source.

[0010] In a preferred embodiment of the present in-
vention, the thermal unit forms the aircraft nose-cone.
This is particularly advantageous as such a nose cone
does not affect the aerodynamic performance of the air-
craft. The thermal unit may also be mounted in the air-
craft tail, on the wings or carried under the aircraft fuse-
lage.

[0011] Preferably, the thermal unit comprises a prima-
ry chamber which receives ram air from a number of air
intakes. The primary chamber provides a source of
pressurised air which is used to supply air for the burner.
Preferably, the primary chamber is also provided with a
number of air outlets through which air is permitted to
bleed to atmosphere.

[0012] Preferably, the thermal unit further comprises
a secondary chamber through which the burner extends
and which receives air from the primary chamber.
[0013] Preferably, the thermal unit further comprises
a combustion chamber where a flame from the burner
heats a surface of the thermal unit. Preferably, the com-
bustion chamber includes means to spread the flame
over the surface of the chamber. Most preferably, the
combustion chamber includes guide means to control
the flow of hot gasses over the thermally conductive sur-
face.

[0014] Preferably, the combustion chamber includes
a number of exhaust outlets located adjacent to and up-
stream of the air outlets of the primary chamber so that
the aircraft fuselage is shielded from the hot exhaust
gasses of the combustion chamber by cool air from the
primary chamber. This arrangement protects the aircraft
fuselage from heat damage.

[0015] Preferably, the system comprises a source of
liquid petroleum gas carried by the aircraft which is op-
eratively connected to the burner. Suitable liquid petro-
leum gas fuels include propane and MAPGAS. Liquid
petroleum gas is typically supplied in bottles which are
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preferably located within the aircraft fuselage. As an al-
ternative, the fuel used for the burner may be the same
as that used to power the aircraft.

[0016] The liquid petroleum gas must be vaporised
before it is supplied to the burner and therefore prefer-
ably, a path of a fluid line connecting the liquid petroleum
gas supply to the burner passes through a heat ex-
changer. Most conveniently, this is achieved by passing
the fluid line through the secondary chamber where the
liquid petroleum gas within the fluid line is vaporised by
the exchange of heat generated within the combustion
chamber. Preferably, the gas subsequently passes
through a pressure regulator before being fed to the
burner.

[0017] The burner may be ignited by hand before the
aerial target gets airborne. Alternatively, an electrical ig-
nition system may be provided which may be remotely
operated.

[0018] Inthe presentinvention, an external surface of
an aerial target is heated to provide a thermal signature.
Accordingly, infra-red flares are no longer required. Us-
ing a thermal unitincluding a burner means that the aer-
ial target may be re-used many times over and at a frac-
tion of the cost of operating a conventional infra-red flare
system. Furthermore, the thermal signature is not visible
to the naked eye so that the aerial target system more
accurately simulates a real aircraft.

Brief Description of Drawings

[0019] An example of the present invention will now
be described in detail with reference to the accompany-
ing drawings, in which:

Figure 1 shows a simplified view of a remotely pi-
loted aerial target fitted with a thermal unit in ac-
cordance with the present invention;

Figures 2 to 4 show a thermal unit in the form of a
nose-cone;,

Figure 5 shows a split cross-section of the thermal
unit of Figures 2 to 4 taken along the lines A-A and
B-B in Figure 3; and,

Figure 6 shows a modification to the thermal unit of
Figure 5 to include a burner fan.

Detailed Description

[0020] Figure 1 shows a remotely piloted aerial target
1 of the type sold by the applicant under the trade name
BTT-3 Banshee which is powered by a rear mounted
engine 2. The nose-cone of the aerial target has been
replaced with a thermal unit 3 which provides a thermal
signature for acquisition by an infra-red seeking weap-
on. The thermal unit 3 replaces the conventional infra-
red flares typically used with such an aerial target sys-
tem.

[0021] The thermal unit 3 which forms the nose-cone
for the aerial target 1 is shown in Figures 2 to 5. The
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thermal unit 3 is constructed from sheets of stainless
steel which when heated will radiate thermal energy to
provide a thermal signature. The thermal unit 3 compris-
es two sets of three air intakes 4 which face the intended
direction of travel of the aerial target 1 and four outlets
5 each of which combines a cold air outlet 6 and an ex-
haust outlet 7, as is described in detail below.

[0022] As shown in Figures 4 and 5, to the rear of the
thermal unit 3 there is provided a heat exchange inlet 8
which receives liquid petroleum gas from a number of
pressurized bottles 27 housed within the fuselage of the
aerial target. A manual on/off valve 28 and fail-safe elec-
trical solenoid valve 29 are provided to isolate the pres-
surized bottles 27. As is described below, the fuel is va-
porised by the exchange of heat generated within the
thermal unit. The gas then passes through a pressure
regulator 9, known as a Bijou regulator, where the gas
pressure is reduced to around 2 bar. The gas is then fed
along a high pressure fluid line 10, through control and
fail-safe electrical solenoid valves 11 and 12, respec-
tively, and then along a further length of high pressure
pipe 13 to a gas burner inlet 14.

[0023] Figure 5 shows the interior of the thermal unit
3. As shown by the arrows, ram air from the cold air in-
takes 4 is received in a primary chamber 15. The cold
air is pressurized due to the ram air effect and the ma-
jority of this cold air is bled directly out of the cold air
outlets 6. The remainder of the cold air passes through
a forward bulkhead 16 into a secondary chamber 17
containing a gas burner 18. The gas burner 18 receives
gas from the fuel inlet 14 which is mixed with cold air
within an air/fuel mixing chamber 19. The cold air is
drawn into the air/fuel mixing chamber 19 by a venturi
effect.

[0024] The gas burnerincludes a flame tube 20 where
combustion of the air/fuel mix takes place. The flame
tube 20 extends into a combustion chamber 21 so that
when the gas burner 18 is lit, a flame is directed into the
combustion chamber 21 and against a surface 22 which
forms an external wall of the thermal unit 3. A mesh 23
is provided to spread the heat from the flame and there-
by avoid overheating the surface of the wall 22 directly
facing the flame. The combustion chamber 21 is provid-
ed with a number of guide vanes 24 which control the
flow of hot gasses around the surface of the wall 22 so
that a substantial portion of the surface area of the bul-
bous front end of the thermal unit is heated. Hot gases
are exhausted at the exhaust port 7 where they meet a
flow of cold air from the cold air outlet 6. This prevents
the aircraft fuselage downstream of the flow of hot ex-
haust gasses from suffering heat damage.

[0025] Liquid petroleum gas passes through the heat
exchanger inlet 8 to a heat exchanger 25 comprising a
length of high pressure pipe where heat from the com-
bustion chamber 21 radiated by the wall 26 vaporizes
the liquid petroleum gas.

[0026] The gas burner 18 is lit using a naked flame
before the aerial target is launched. Typically, a supply
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of two bottles of liquid petroleum gas will provide a con-
tinuous thermal signature for at least one hour.

[0027] In this example, the thermal unit 3 is formed
from two separable parts. The first part comprises the
primary chamber 15 and gas burner fittings. The second
part comprises the secondary chamber 17 and combus-
tion chamber 21. The first part is mounted directly to the
front end of the aircraft fuselage whilst the second part
is secured to the first part once the gas burner has been
lit shortly before the aerial target is launched. During
storage and transit the thermal unit is left attached to
the aircraft.

[0028] Figure 6 shows a modification in which an elec-
tric fan 30 is provided which facilitates ground running
of the unit prior to launch. It also assists the regulation
of airflow in flight instead of relying solely on ram air.

Claims

1. A thermal unit (3) for fitting to an aerial target (1)
comprising a burner (18) mounted internally within
the thermal unit and arranged to heat a continuous
thermally conductive surface (22) in order to pro-
vide, when mounted on an aerial target, a thermal
signature for acquisition by an infra-red seeking air
defence weapon system, so that a flying aerial tar-
get, when carrying such a thermal unit with a con-
tinuous thermally conductive surface, cannot be
tracked and targeted visually by reference to the
thermal signature.

2. A thermal unit according to claim 1, formed as an
aircraft nose cone.

3. A thermal unit according to claim 1 or 2, in which
the thermal unit (3) comprises a primary chamber
(15) which receives ram air from a number of air
intakes (4).

4. Athermal unit according to claim 3, in which the pri-
mary chamber (15) comprises a number of air out-
lets (5) through which air is permitted to bleed to
atmosphere.

5. Athermal unitaccording to claim 3 or 4, further com-
prising a secondary chamber (17) through which
the burner (18) extends and which receives air from
the primary chamber (15).

6. Athermalunitaccording to any preceding claim, fur-
ther comprising a combustion chamber (21) where
a flame from the burner (18) heats a surface (22) of
the thermal unit.

7. A thermal unit according to claim 6, in which the
combustion chamber (21) includes means (23, 24)
to spread the flame over the surface of the combus-
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tion chamber (21).

8. A thermal unit according to claims 6 or 7, in which

the combustion chamber (21) includes guide means
(24) to control the flow of hot gases over the ther-
mally conductive surface (22).

9. A thermal unit according to any one of claims 6 to

8, when dependent on claim 4, in which the com-
bustion chamber (21) includes a number of exhaust
outlets (7) each of which is located adjacent to and
upstream of a corresponding one of the air outlets
(5) of the primary chamber.

10. A thermal unit according to any preceding claim, in
which the burner (18) is a liquid petroleum gas burn-
er.

11. An aerial target system comprising an unmanned
aircraft (1) including a thermal unit (3) according to
any preceding claim.

12. An aerial target system according to claim 11, fur-
ther comprising a source of liquid petroleum gas
carried by the aircraft which is operatively connect-
ed to the burner (18).

13. An aerial target system according to claim 12, in
which a path of a fluid line connecting the source of
liquid petroleum gas to the burner (18) passes
through a heat exchanger (25).

14. An aerial target system according to any of claims
11 to 13, in which the aircraft (1) is driven by an aft
mounted engine unit (2) independent of the thermal
unit (3).

15. An aerial target system according to claim 14, in
which the engine (2) is a propeller engine.

16. A method of providing a thermal signature in an aer-
ial target comprising heating an external continuous
thermally conductive surface of the aerial target
with a burner mounted internally within the thermal
unit to provide a thermal signature for acquisition by
an infra-red seeking air defence weapon system,
wherein the aerial target cannot be tracked and tar-
geted visually by reference to the thermal signature.

Patentanspriiche

1. Warmeeinheit (3) zur Anbringung an einem Luftziel
(1), die einen Brenner (18) aufweist, der innerhalb
der Warmeeinheit montiert und angeordnet ist, um
eine kontinuierlich warmeleitende Flache (22) zu
erwarmen, damit in dem in das Luftziel eingebauten
Zustand eine thermische Signatur zur Erfassung
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durch ein infrarotsuchendes Luftabwehrwaffensy-
stem geschaffen wird, so daf} ein fliegendes Luft-
ziel, wenn es solch eine Warmeeinheit mit einer
kontinuierlich warmeleitenden Flache tragt, nicht vi-
suell durch Bezug auf die thermische Signatur ver-
folgt und anvisiert werden kann.

Warmeeinheit nach Anspruch 1, dadurch gekenn-
zeichnet, daf sie als eine Flugzeugbugverkleidung
ausgebildet ist.

Warmeeinheit nach Anspruch 1 oder 2, in der die
Warmeeinheit (3) eine Primarkammer (15) auf-
weist, die Frischluft durch eine Anzahl von Luftein-
lassen (4) aufnimmt.

Warmeeinheit nach Anspruch 3, in der die Primar-
kammer (15) eine Anzahl von Luftauslassen (5) auf-
weist, durch die ein AusstoRen der Luft in die Um-
gebung moglich ist.

Warmeeinheit nach Anspruch 3 oder 4, dadurch ge-
kennzeichnet, dall zusatzlich eine Sekundarkam-
mer (17) vorgesehen ist, durch die der Brenner (18)
sich erstreckt und die Luft von der Primarkammer
(15) Luft aufnimmt.

Warmeeinheit nach einem der vorangehenden An-
spriiche, dadurch gekennzeichnet, da zusatzlich
eine Verbrennungskammer (21) vorgesehen ist, in
der eine Flamme von dem Brenner (18) eine Flache
(22) der Warmeeinheit erwarmt.

Warmeeinheit nach Anspruch 6, dadurch gekenn-
zeichnet, dall die Verbrennungskammer (21) Mittel
(23, 24) einschlief’t, um die Flamme Uber die Flache
der Verbrennungskammer (21) zu verteilen.

Warmeeinheit nach Anspruch 6 oder 7, dadurch ge-
kennzeichnet, dal} die Verbrennungskammer (21)
Fuhrungsmittel (24) einschlief3t, um den Luftstrom
des heiflen Gases Uber die warmeleitende Flache
(22) zu leiten.

Warmeeinheit nach einem der Anspriiche 6 bis 8
rickbezogen auf Anspruch 4, dadurch gekenn-
zeichnet, dall die Verbrennungskammer (21) eine
Anzahl von Abgasauslassen (7) aufweist, von de-
nen jeder angrenzend an und stromaufwarts von ei-
nem entsprechenden Luftausla® (5) der Primar-
kammer liegt.

Warmeeinheit nach einem der vorangehenden An-
spriiche, in der als Brenner (18) ein Brenner fir flls-
siges Petroleumgas vorgesehen ist.

Luftzielsystem mit einem unbemannten Fahrzeug
(1), das eine Warmeeinheit (3) nach einem der vor-

10

15

20

25

30

35

40

45

50

55

12.

13.

14.

15.

16.

angehenden Anspriiche aufweist.

Luftzielsystem nach Anspruch 11, dadurch gekenn-
zeichnet, daf zusatzlich ein Tank fir flissiges Pe-
troleumgas durch das Flugzeug getragen wird, der
wirksam mit dem Brenner (18) verbunden ist.

Luftzielsystem nach Anspruch 12, dadurch gekenn-
zeichnet, dal der Weg einer Flissigkeitsleitung, die
den Tank fur flissiges Petroleumgas mit dem Bren-
ner (18) verbindet, durch einen Warmetauscher
(25) lauft.

Luftzielsystem nach einem der Anspriiche 11 bis
13, dadurch gekennzeichnet, dal® das Flugzeug (1)
durch eine heckseitige Motoreinheit (2) unabhéngig
von der Warmeeinheit (3) angetrieben wird.

Luftzielsystem nach Anspruch 14, dadurch gekenn-
zeichnet, dal der Motor ein Propellermotor ist.

Verfahren zur Bereitstellung einer thermischen Si-
gnatur in einem Luftziel, das Erhitzen einer exter-
nen, kontinuierlich wéarmeleitenden Flache des
Luftziels mit einem Brenner, der intern innerhalb der
Warmeeinheit befestigt ist, einschlief3t, um eine
thermische Signatur zur Erfassung durch ein infra-
rotsuchendes Luftabwehrwaffensystem zu schaf-
fen, wobei das Luftziel nicht visuell durch Bezug auf
die thermische Signatur verfolgt und anvisiert wer-
den kann.

Revendications

Unité thermique (3) destinée a étre montée sur une
cible aérienne (1), comprenant un brdleur (18) mon-
té a l'intérieur de l'unité thermique et disposé afin
qu'il chauffe une surface conductrice thermique-
ment continue (22) afin que celle-ci donne, lors du
montage sur une cible aérienne, une signature ther-
mique permettant I'acquisition par un systéme d'ar-
mes de défense aérienne a recherche infrarouge,
si bien qu'une cible aérienne volante, lorsqu'elle
porte une unité thermique ayant une surface con-
ductrice thermiquement continue, ne peut pas étre
suivie et visée visuellement par référence a sa si-
gnature thermique.

Unité thermique selon la revendication 1, formant
un céne de nez d'un aéronef.

Unité thermique selon la revendication 1 ou 2, dans
laquelle I'unité thermique (3) comporte une cham-
bre primaire (15) qui recoit de I'air comprimé d'un
certain nombre d'entrées d'air (4).

Unité thermique selon la revendication 3, dans la-
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quelle la chambre primaire (15) comprend un cer-
tain nombre de sorties d'air (5) par lesquelles de
I'air peut étre évacué a I'atmosphére.

Unité thermique selon la revendication 3 ou 4, com-
prenant en outre une chambre secondaire (17)
dans laquelle s'étend le braleur (18) et qui regoit I'air
de la chambre primaire (15).

Unité thermique selon l'une quelconque des reven-
dications précédentes, comprenant en outre une
chambre de combustion (21) a I'emplacement ou
une flamme du braleur (18) chauffe une surface (22)
de l'unité thermique.

Unité thermique selon la revendication 6, dans la-
quelle la chambre de combustion (21) comporte un
dispositif (23, 24) destiné a étaler la flamme ala sur-
face de la chambre de combustion (21).

Unité thermique selon les revendications 6 et 7,
dans laquelle la chambre de combustion (21) com-
prend un dispositif de guidage (24) destiné a régler
la circulation des gaz chauds sur la surface thermi-
quement conductrice (22).

Unité thermique selon l'une quelconque des reven-
dications 6 a 8 lorsqu'elle dépend de la revendica-
tion 4, dans laquelle la chambre de combustion (21)
comprend un certain nombre de sorties d'échappe-
ment (7) placées chacune prés d'une sortie corres-
pondante d'air (5) de la chambre primaire et en
amont de cette sortie correspondante.

Unité thermique selon l'une quelconque des reven-
dications précédentes, dans laquelle le braleur (18)
est un brdleur a gaz de pétrole liquéfié.

Systéme a cible aérienne comprenant un aéronef
sans pilote (1) comportant une unité thermique (3)
selon l'une quelconque des revendications précé-
dentes.

Systéme a cible aérienne selon la revendication 11,
comprenant en outre une source de gaz de pétrole
liquéfié transportée dans I'aéronef et qui est raccor-
dée au brileur (18) pendant le fonctionnement.

Systeme a cible aérienne selon la revendication 12,
dans lequel un trajet d'une conduite de fluide rac-
cordant la source de gaz de pétrole liquéfié au bra-
leur (18) passe dans un échangeur de chaleur (25).

Systéme a cible aérienne selon I'une quelconque
des revendications 11 a 13, dans lequel I'aéronef
(1) est mu par une unité (2) a moteur montée a I'ar-
riere indépendamment de I'unité thermique (3).
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15.

16.

10

Systeme a cible aérienne selon la revendication 14,
dans lequel le moteur (2) est un moteur a hélice.

Procédé de création d'une signature thermique
dans une cible aérienne, comprenant le chauffage
d'une surface externe thermiquement conductrice
et continue de la cible aérienne a I'aide d'un brileur
monté a l'intérieur de 'unité thermique pour la créa-
tion d'une signature thermique destinée a étre ac-
quise par un systéme d'armes de défense aérienne
arecherche infrarouge, dans lequel la cible aérien-
ne ne peut pas étre suivie et visée visuellement par
référence a sa signature thermique.
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Fig.2.
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