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1
OIL TANK SYSTEM

CROSS-REFERENCE TO RELATED
APPLICATIONS

This specification is based upon and claims the benefit of
priority from United Kingdom patent application GB
1807265.2 filed on May 3, 2018, the entire contents of which
are incorporated herein by reference.

BACKGROUND
Field of the Disclosure

The present disclosure relates to an oil tank system for a
gas turbine engine, and more particularly but not necessarily
exclusively for a gas turbine engine comprising a gearbox.
The present disclosure also relates to a gas turbine engine
including an oil tank system and an aircraft including a gas
turbine engine including an oil tank system.

Description of the Related Art

Oil tank systems, particularly those in aircraft, are used to
store oil from a part of an oil system such that the oil may
be recirculated throughout the system. Scavenge pumps are
used to extract the oil, but this often results in a mixture of
air and oil, being extracted by the scavenge pump and being
fed to the oil tank system. A known oil tank system 42 is
shown in FIG. 4.

The known oil tank system 42 includes a de-aerator 44,
which receives scavenged oil, which is aerated, and submits
it to a de-aeration process in order to separate a majority of
the air from the oil. This process may be achieved by
inducing a vortex within the oil flow, the air that separates
during the vortex then being released from the oil tank
system 42 by a venting pipe 46. The deaerated oil can then
pass out of the de-aerator 44 into an oil tank 48, from which
it can be stored and then pumped out for use throughout an
oil system (not shown). An oil level indicator 50 may be
provided on the side of the oil tank 48, and may take the
form of an indicator window 54, allowing an operator to
view the level of oil within the oil tank 48. An electronic oil
level sensor 56 is also provided, which provides an elec-
tronic measure of the oil level to an external device (not
shown).

For various reasons, it may be required to provide an oil
tank system with a larger capacity than known oil tanks.
Where this larger capacity results in a significantly extended
vertical extent of the oil tank, it has been noted that oil
leaving the de-aerator and being deposited in the oil tank
may fall a substantial distance from the de-aerator, depend-
ing on the oil level within the oil tank, resulting in agitation
of the oil surface, oil splash, partial reaeration of the oil, and
an unrepresentative indicated oil level, which is undesirable.

It is therefore an object of the present invention to provide
an improved oil tank system in view of the above or at least
to provide a useful alternative.

BRIEF SUMMARY OF THE DISCLOSURE

According to a first aspect, there is provided an oil tank
system for a gas turbine engine, the oil tank system com-
prising;

an oil tank having an upper tank portion and a lower tank

portion, the lower tank portion including an oil tank
outlet; and
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a de-aerator configured to receive scavenged oil from a
scavenged oil supply inlet and remove air from the
scavenged oil, a remainder of the scavenged oil passing
to the upper tank portion;

wherein the oil tank includes a waisted section between
the upper tank portion and the lower tank portion, the
waisted section having an upper face configured to
catch oil from above the waisted section and to guide
oil to a lower face of the waisted section.

Oil from above the waisted section may include oil drips,

for example from an outlet of the de-aerator, and oil film.

The oil tank may comprise a plurality of waisted sections
defining at least one so intermediate tank portion. The oil
tank may comprise a total of two to five waisted sections.
The oil tank may therefore comprise a total of one to four
intermediate tank portions.

The or each waisted section may therefore be in fluid
communication with tank portions above and below it. As
such, where a single waisted section is provided, the upper
face will be configured to catch oil drips from the upper tank
portion and guide oil to the lower tank portion via the lower
face of the waisted section. Similarly, where multiple
waisted sections are provided, each upper face will be
configured to catch oil drips passing through the tank portion
directly above (e.g. the upper tank portion or an intermediate
tank portion) and guide oil to the tank portion directly below
(e.g. an intermediate tank portion or the lower tank portion)
via the lower face of the waisted section.

Of course, where multiple waisted sections are provided,
a first waisted section may guide oil from the upper tank
portion or an intermediate tank portion to an intermediate
tank portion and a second waisted section may guide oil
from the intermediate tank portion to a further intermediate
tank portion or the lower tank portion, as the tank portion
directly below the first waisted section may be directly
above the second waisted section.

A surface of the waisted section may be configured to
enhance oil adhesion.

The surface of the waisted section may comprise surface
features for enhancing mechanical adhesion of oil to the
surface. Such surface features may include micro-voids,
channels, ridges, protrusions, or any other feature that is
capable of increasing the adhesion of oil, in particular
aviation oil. The size and shape of the surface features may
be chosen to increase adhesion with a particular composition
of oil.

The surface of the waisted section may comprise a
material for enhancing dispersive adhesion of oil to the
surface. The particular material chosen may be chosen to
increase adhesion with a particular composition of oil.

The or each waisted section may include a sloped portion.
The sloped portion may include a narrowing portion and a
widening portion. The narrowing portion may be formed by
the upper face and the widening portion may be formed by
the lower face.

The or each waisted section may form a restriction
aperture. The restriction aperture may comprise a boundary
between the upper face and the lower face.

Adjacent restriction apertures may be horizontally-offset
from each other for preventing the dripping of oil through
two restriction apertures without contacting either waisted
section.

The oil tank system may further comprise an air commu-
nication line between the upper tank portion and the lower
tank portion or the intermediate tank portion.

The oil tank system may further comprise an oil level
sensor and/or an oil temperature sensor.



US 11,492,927 B2

3

The oil level sensor and/or the oil temperature sensor may
be provided as a single unit within the oil tank.

The oil level sensor and/or the oil temperature sensor may
be provided on the air communication line.

The oil tank may include at least one baffle. The or each
baffle may be configured to reduce swirling of oil within the
oil tank.

The or each baffle may be substantially vertical and may
extend from the base of the lower tank portion and may be
configured to reduce swirl within the lower tank portion.
Additional baffles may extend from the waisted sections and
may be configured to reduce swirl within the upper tank
portion and/or the intermediate tank portion(s).

The de-aerator may include a venting pipe for the removal
of air.

According to a second aspect, there is provided a gas
turbine engine for an aircraft, the gas turbine engine com-
prising:

an engine core comprising a turbine, a compressor, and a

core shaft connecting the turbine to the compressor;

a fan located upstream of the engine core, the fan com-

prising a plurality of fan blades; and

an oil tank system according to the first aspect.

The gas turbine engine may further comprise a gearbox
that receives an input from the core shaft and outputs drive
to the fan so as to drive the fan at a lower rotational speed
than the core shaft.

The oil tank system may deliver oil to and/or scavenge oil,
directly or indirectly, from the gearbox.

The turbine may be a first turbine, the compressor may be
a first compressor, and the core shaft may be a first core
shaft.

The engine core may further comprise a second turbine,
a second compressor, and a second core shaft connecting the
second turbine to the second compressor.

The second turbine, second compressor, and second core
shaft may be arranged to rotate at a higher rotational speed
than the first core shaft.

According to a third aspect, there is provided an aircraft
including a gas turbine engine according to the second
aspect.

The term “waisted section” as used herein denotes a
section or cross-section of the oil tank that has a circumfer-
ence that is smaller than the average circumference of the
upper tank portion(s) and the lower tank portion(s) of the oil
tank.

BRIEF DESCRIPTION OF THE DRAWINGS

Embodiments will now be described by way of example
only, with reference to the Figures, in which:

FIG. 1 is a sectional side view of a gas turbine engine;

FIG. 2 is a close up sectional side view of an upstream
portion of a gas turbine engine;

FIG. 3 is a partially cut-away view of a gearbox for a gas
turbine engine;

FIG. 4 is a sectional view of a known oil tank system;

FIG. 5 is a sectional view of an oil tank system of the
present disclosure;

FIG. 6 is a sectional view of the oil tank system of FIG.
5, with an increased oil level; and

FIG. 7 is a sectional view of a second embodiment of the
oil tank system of the present disclosure.

DETAILED DESCRIPTION OF THE
DISCLOSURE

As noted elsewhere herein, the present disclosure relates
to a gas turbine engine. Such a gas turbine engine may
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comprise an engine core comprising a turbine, a combustor,
a compressor, and a core shaft connecting the turbine to the
compressor. Such a gas turbine engine may comprise a fan
(having fan blades) located upstream of the engine core.

Arrangements of the present disclosure may be particu-
larly, although not exclusively, beneficial for fans that are
driven via a gearbox. Accordingly, the gas turbine engine
may comprise a gearbox that receives an input from the core
shaft and outputs drive to the fan so as to drive the fan at a
lower rotational speed than the core shaft. The input to the
gearbox may be directly from the core shaft, or indirectly
from the core shaft, for example via a spur shaft and/or gear.
The core shaft may rigidly connect the turbine and the
compressor, such that the turbine and compressor rotate at
the same speed (with the fan rotating at a lower speed).

The gas turbine engine as described and/or claimed herein
may have any suitable general architecture. For example, the
gas turbine engine may have any desired number of shafts
that connect turbines and compressors, for example one, two
or three shafts. Purely by way of example, the turbine
connected to the core shaft may be a first turbine, the
compressor connected to the core shaft may be a first
compressor, and the core shaft may be a first core shaft. The
engine core may further comprise a second turbine, a second
compressor, and a second core shaft connecting the second
turbine to the second compressor. The second turbine, sec-
ond compressor, and second core shaft may be arranged to
rotate at a higher rotational speed than the first core shaft.

In such an arrangement, the second compressor may be
positioned axially downstream of the first compressor. The
second compressor may be arranged to receive (for example
directly receive, for example via a generally annular duct)
flow from the first compressor.

The gearbox may be arranged to be driven by the core
shaft that is configured to rotate (for example in use) at the
lowest rotational speed (for example the first core shaft in
the example above). For example, the gearbox may be
arranged to be driven only by the core shaft that is config-
ured to rotate (for example in use) at the lowest rotational
speed (for example only be the first core shaft, and not the
second core shaft, in the example above). Alternatively, the
gearbox may be arranged to be driven by any one or more
shafts, for example the first and/or second shafts in the
example above.

The gearbox may be a reduction gearbox (in that the
output to the fan is a lower rotational rate than the input from
the core shaft). Any type of gearbox may be used. For
example, the gearbox may be a “planetary” or “star” gear-
box, as described in more detail elsewhere herein. The
gearbox may have any desired reduction ratio (defined as the
rotational speed of the input shaft divided by the rotational
speed of the output shaft), for example greater than 2.5, for
example in the range of from 3 to 4.2, or 3.2 to 3.8, for
example on the order of or at least 3, 3.1, 3.2, 3.3,3.4, 3.5,
3.6,3.7,3.8,3.9, 4, 4.1 or 4.2. The gear ratio may be, for
example, between any two of the values in the previous
sentence. Purely by way of example, the gearbox may be a
“star” gearbox having a ratio in the range of from 3.1 or 3.2
to 3.8. In some arrangements, the gear ratio may be outside
these ranges.

In any gas turbine engine as described and/or claimed
herein, a combustor may be provided axially downstream of
the fan and compressor(s). For example, the combustor may
be directly downstream of (for example at the exit of) the
second compressor, where a second compressor is provided.
By way of further example, the flow at the exit to the
combustor may be provided to the inlet of the second
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turbine, where a second turbine is provided. The combustor
may be provided upstream of the turbine(s).

The or each compressor (for example the first compressor
and second compressor as described above) may comprise
any number of stages, for example multiple stages. Each
stage may comprise a row of rotor blades and a row of stator
vanes, which may be variable stator vanes (in that their angle
of incidence may be variable). The row of rotor blades and
the row of stator vanes may be axially offset from each other.

The or each turbine (for example the first turbine and
second turbine as described above) may comprise any
number of stages, for example multiple stages. Each stage
may comprise a row of rotor blades and a row of stator
vanes. The row of rotor blades and the row of stator vanes
may be axially offset from each other.

The skilled person will appreciate that except where
mutually exclusive, a feature or parameter described in
relation to any one of the above aspects may be applied to
any other aspect. Furthermore, except where mutually exclu-
sive, any feature or parameter described herein may be
applied to any aspect and/or combined with any other
feature or parameter described herein.

Embodiments will now be described by way of example
only, with reference to the Figures.

FIG. 1 illustrates a gas turbine engine 10 having a
principal rotational axis 9. The engine 10 comprises an air
intake 12 and a propulsive fan 23 that generates two air-
flows: a core airflow A and a bypass airflow B. The gas
turbine engine 10 comprises a core 11 that receives the core
airflow A. The engine core 11 comprises, in axial flow series,
a low pressure compressor 14, a high-pressure compressor
15, combustion equipment 16, a high-pressure turbine 17, a
low pressure turbine 19 and a core exhaust nozzle 20. A
nacelle 21 surrounds the gas turbine engine 10 and defines
a bypass duct 22 and a bypass exhaust nozzle 18. The bypass
airflow B flows through the bypass duct 22. The fan 23 is
attached to and driven by the low pressure turbine 19 via a
shaft 26 and an epicyclic gearbox 30.

In use, the core airflow A is accelerated and compressed
by the low pressure compressor 14 and directed into the high
pressure compressor 15 where further compression takes
place. The compressed air exhausted from the high pressure
compressor 15 is directed into the combustion equipment 16
where it is mixed with fuel and the mixture is combusted.
The resultant hot combustion products then expand through
and thereby drive the high pressure and low pressure tur-
bines 17, 19 before being exhausted through the nozzle 20
to provide some propulsive thrust. The high pressure turbine
17 drives the high pressure compressor 15 by a suitable
interconnecting shaft 27. The fan 23 generally provides the
majority of the propulsive thrust. The epicyclic gearbox 30
is a reduction gearbox.

An exemplary arrangement for a geared fan gas turbine
engine 10 is shown in FIG. 2. The low pressure turbine 19
(see FIG. 1) drives the shaft 26, which is coupled to a sun
wheel, or sun gear, 28 of the epicyclic gear arrangement 30.
Radially outwardly of the sun gear 28 and intermeshing
therewith is a plurality of planet gears 32 that are coupled
together by a planet carrier 34. The planet carrier 34 con-
strains the planet gears 32 to precess around the sun gear 28
in synchronicity whilst enabling each planet gear 32 to rotate
about its own axis. The planet carrier 34 is coupled via
linkages 36 to the fan 23 in order to drive its rotation about
the engine axis 9. Radially outwardly of the planet gears 32
and intermeshing therewith is an annulus or ring gear 38 that
is coupled, via linkages 40, to a stationary supporting
structure 24.
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Note that the terms “low pressure turbine” and “low
pressure compressor” as used herein may be taken to mean
the lowest pressure turbine stages and lowest pressure
compressor stages (i.e. not including the fan 23) respectively
and/or the turbine and compressor stages that are connected
together by the interconnecting shaft 26 with the lowest
rotational speed in the engine (i.e. not including the gearbox
output shaft that drives the fan 23). In some literature, the
“low pressure turbine” and “low pressure compressor”
referred to herein may alternatively be known as the “inter-
mediate pressure turbine” and “intermediate pressure com-
pressor”. Where such alternative nomenclature is used, the
fan 23 may be referred to as a first, or lowest pressure,
compression stage.

The epicyclic gearbox 30 is shown by way of example in
greater detail in FIG. 3. Each of the sun gear 28, planet gears
32 and ring gear 38 comprise teeth about their periphery to
intermesh with the other gears. However, for clarity only
exemplary portions of the teeth are illustrated in FIG. 3.
There are four planet gears 32 illustrated, although it will be
apparent to the skilled reader that more or fewer planet gears
32 may be provided within the scope of the claimed inven-
tion. Practical applications of a planetary epicyclic gearbox
30 generally comprise at least three planet gears 32.

The epicyclic gearbox 30 illustrated by way of example in
FIGS. 2 and 3 is of the planetary type, in that the planet
carrier 34 is coupled to an output shaft via linkages 36, with
the ring gear 38 fixed. However, any other suitable type of
epicyclic gearbox 30 may be used. By way of further
example, the epicyclic gearbox 30 may be a star arrange-
ment, in which the planet carrier 34 is held fixed, with the
ring (or annulus) gear 38 allowed to rotate. In such an
arrangement the fan 23 is driven by the ring gear 38. By way
of further alternative example, the gearbox 30 may be a
differential gearbox in which the ring gear 38 and the planet
carrier 34 are both allowed to rotate.

It will be appreciated that the arrangement shown in
FIGS. 2 and 3 is by way of example only, and various
alternatives are within the scope of the present disclosure.
Purely by way of example, any suitable arrangement may be
used for locating the gearbox 30 in the engine 10 and/or for
connecting the gearbox 30 to the engine 10. By way of
further example, the connections (such as the linkages 36, 40
in the FIG. 2 example) between the gearbox 30 and other
parts of the engine 10 (such as the input shaft 26, the output
shaft and the fixed structure 24) may have any desired
degree of stiffness or flexibility. By way of further example,
any suitable arrangement of the bearings between rotating
and stationary parts of the engine (for example between the
input and output shafts from the gearbox and the fixed
structures, such as the gearbox casing) may be used, and the
disclosure is not limited to the exemplary arrangement of
FIG. 2. For example, where the gearbox 30 has a star
arrangement (described above), the skilled person would
readily understand that the arrangement of output and sup-
port linkages and bearing locations would typically be
different to that shown by way of example in FIG. 2.

Accordingly, the present disclosure extends to a gas
turbine engine having any arrangement of gearbox styles
(for example star or planetary), support structures, input and
output shaft arrangement, and bearing locations.

Optionally, the gearbox may drive additional and/or alter-
native components (e.g. the intermediate pressure compres-
sor and/or a booster compressor).

Other gas turbine engines to which the present disclosure
may be applied may have alternative configurations. For
example, such engines may have an alternative number of
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compressors and/or turbines and/or an alternative number of
interconnecting shafts. By way of further example, the gas
turbine engine shown in FIG. 1 has a split flow nozzle 18,
20 meaning that the flow through the bypass duct 22 has its
own nozzle 18 that is separate to and radially outside the
core engine nozzle 20. However, this is not limiting, and any
aspect of the present disclosure may also apply to engines in
which the flow through the bypass duct 22 and the flow
through the core 11 are mixed, or combined, before (or
upstream of) a single nozzle, which may be referred to as a
mixed flow nozzle. One or both nozzles (whether mixed or
split flow) may have a fixed or variable area. Whilst the
described example relates to a turbofan engine, the disclo-
sure may apply, for example, to any type of gas turbine
engine, such as an open rotor (in which the fan stage is not
surrounded by a nacelle) or turboprop engine, for example.
In some arrangements, the gas turbine engine 10 may not
comprise a gearbox 30.

The geometry of the gas turbine engine 10, and compo-
nents thereof, is defined by a conventional axis system,
comprising an axial direction (which is aligned with the
rotational axis 9), a radial direction (in the bottom-to-top
direction in FIG. 1), and a circumferential direction (per-
pendicular to the page in the FIG. 1 view). The axial, radial
and circumferential directions are mutually perpendicular.

Turning now more specifically to the oil tank system of
the present disclosure that may be used in such a gas turbine
engine.

FIG. 5 and FIG. 6 show an oil tank system 100 in
accordance with the disclosure. The oil tank system 100
includes an oil tank 102 and a de-aerator 104 that receives
scavenged oil from an oil system (not shown) via a scav-
enged oil supply inlet 106. The oil tank 102 includes an
outlet 108 for delivery of oil to back to the oil system, for
example via an oil pump. The oil tank 102 is also shown in
situ within the gas turbine engine in FIG. 2.

The de-aerator 104 acts to remove air from the aerated oil
that is scavenged from the oil system. The de-aerator 104
depicted achieves this by inducing a vortex within the
scavenged oil, the vortex causing separation of oil and air
entrained within the oil. The air is then removed from the
de-aerator 104 via a venting pipe 110 and the oil passes from
the de-aerator 104 into the oil tank 102. Although described
in this manner, the de-aerator may take any form that
achieves the same result, the possibilities being known to the
skilled person.

The oil tank 102 comprises three portions: an upper tank
portion 112, a lower tank portion 114, and an intermediate
tank portion 116 interposed between the upper tank portion
112 and lower tank portion 114. The de-aerator 104 therefore
delivers scavenged oil to the upper tank portion 112 of the
oil tank 102, the oil then flowing through the oil tank 102
before reaching the level of the oil already held within the
oil tank 102.

As the oil tank 102 is elongate, having a large vertical
extent compared to its horizontal extent, if the oil level is
relatively low, as shown in FIG. 5, the scavenged oil may
have a relatively large length of the oil tank 102 to travel in
order to arrive at the oil level. In order to limit oil surface
agitation and re-aeration of the oil during this travel, or an
even longer travel if the level of the oil is within the lower
tank portion 114, the oil tank 102 includes two waisted
sections 118, which define the intermediate tank portion 116
by providing its upper and lower extent.

Each waisted section 118 includes an upper face 119 and
a lower face 121, the upper face 119 guiding oil on its
surface to the lower face 121, in use. These surfaces are only
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labelled on the upper waisted section 118, for clarity,
although they are present on both the upper and lower
waisted sections 118. A sloped portion 120 of the waisted
section 118 assists with the guiding of oil and has a nar-
rowing portion 122 and a widening portion 124. As such, oil
contacting the waisted section 118 is encouraged to flow
down a surface 126 of the waisted section 118, adhering to
the surface 126. In the present embodiment, the narrowing
portion 122 is formed by the upper face 119 and the
widening portion 124 is formed by the lower face 121.

The sloped portions 120 of the present embodiment
terminate at restriction apertures 128, which form a bound-
ary between the upper face 119 and the lower face 121 and
act as gateways between the upper tank portion 112 and the
intermediate tank portion 114 and the intermediate tank
portion 114 and the lower tank portion 116. The restriction
apertures 128 allow flow of oil through the oil tank 102
between portions, whilst acting the limit the cross-sectional
area of the oil tank 102 from which drips may pass between
portions of the oil tank 102 without coming into contact with
the waisted section 118.

As can be seen, the restriction apertures 128 of the
waisted sections 118 are horizontally offset in order that it is
impossible for vertically-falling drips of oil to fall from the
upper tank portion 112 to the lower tank portion 114 without
encountering at least one of the waisted sections 118.
Preferably, oil drips will encounter both waisted sections
118, ensuring that re-aeration of the oil is kept to a mini-
mum; however, it will be appreciated that it is not possible
to ensure that this is the case with all oil drips, where waisted
sections 118 are provided.

Of course, where more than two waisted sections 118 are
provided, it is only necessary for adjacent restriction aper-
tures 128 to be horizontally offset, and therefore non-
adjacent restriction apertures 128 may be horizontally-
aligned, if desired.

The narrowing and widening portions 122, 124 may act to
ensure that oil, once adhered to the surface 126 of the
waisted section 118, flows down the waisted section 118 and
onto the walls 130 of the oil tank 102. As such, dripping may
be prevented substantially completely once past the second
of the waisted sections 118.

Although simply shown as a waisted section 118 with
narrowing and widening portions 122, 124, the surface 126
of the waisted section 118 may additionally or alternatively
be configured to enhance the adhesion of oil to the surface
126 in order to prevent or limit the formation of drips from
the surface 126 of the waisted section 118.

The term “adhesion” is considered to include all types of
adhesion such as mechanical adhesion and dispersive adhe-
sion, as well as any other mechanism by which oil can be
encouraged to remain in contact with the surface 126 of the
waisted section 118.

Mechanical adhesion may be enhanced through the use of
particular surface features, patterns, etc. For example,
mechanical adhesion may be enhanced by the provision of
channels, pores, ridges, protrusions, or undulations, either
on the micro- or macro-scale, which act to keep the oil in
adherence with the surface.

Alternatively or additionally, the surface may include
materials that act to increase a dispersive adhesion with the
particular composition of oil used within the oil tank system.

The oil tank system also includes two air communication
lines 132. The air communication lines 132 interlink the
upper tank portion 112 with each of the lower tank portion
114 and the intermediate tank portion 116. These act to
provide an additional interconnection between the portions
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of the oil tank 102 and thus prevent the formation of air
pockets within the oil tank 102. The air communication lines
132 therefore support the changes in oil level that may occur
during changing engine operating conditions and changing
o0il consumption during a flight.

Moreover, sensors such as oil level sensors and/or oil
temperature sensors may be included within the air com-
munication lines 132 in order to allow monitoring of the oil
level or oil temperature. The air communication lines 132
may run remotely from the oil tank 102 in order to provide
easier access for a user to monitor temperatures or levels.

A second embodiment of an oil tank system 200 is shown
in FIG. 7. Where features of the oil tank system are identical,
identical reference numerals are used.

In addition to the features of the first embodiment of the
oil tank system 100, the second embodiment includes an
electronic oil level sensor 234. The electronic oil level
sensor 234 runs internally to the oil tank 102 from the lower
tank portion 114 to an outlet 236. The inclusion of the outlet
236 with the electronic oil level sensor 234 allows the
electronic oil level sensor 234 to also provide an outlet for
air, decreasing the chance of formation of an air pocket
within the oil. The electronic oil level sensor 234 is provided
in addition to the air communication lines 132, but either of
these features may be provided separately from the other. If
air pocket prevention is not required, this functionality may
be omitted entirely.

The oil tank system 200 also includes two baffles 238 that
extend upwards from a base 240 of the lower tank portion
114. The bafiles 238 act to reduce swirling in the oil stored
within the tank 102, this swirling being capable of increasing
aeration within the oil. Thus, the baffles 238 act to prevent
further aeration of the oil. Although two baffles 238 are
shown, a greater or lesser number of baffles 238 may be
provided. The baffles 238 extend up in a substantially
vertical direction, but may extend in any other direction
depending on design requirements and limitations.

Although only shown in respect of the lower tank portion
114, the baffles 238 may be provided, in addition or alter-
natively, within the upper tank portion 112 or the interme-
diate tank portion 116. For example, baffles 238 may extend
upwards from the waisted section 118 or waisted sections
118 in order to prevent swirling further up the oil tank 102.

It will be understood that the invention is not limited to
the embodiments above-described and various modifications
and improvements can be made without departing from the
concepts described herein. Except where mutually exclu-
sive, any of the features may be employed separately or in
combination with any other features and the disclosure
extends to and includes all combinations and sub-combina-
tions of one or more features described herein.

I claim:
1. An oil tank system for a gas turbine engine, the oil tank
system comprising:

an oil tank having an upper tank portion and a lower tank
portion, the lower tank portion including an oil tank
outlet; and

a de-aerator configured to receive scavenged oil from a
scavenged oil supply inlet and remove air from the
scavenged oil, a remainder of the scavenged oil passing
to the upper tank portion;

wherein the oil tank includes a plurality of waisted
sections between the upper tank portion and the lower
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tank portion defining at least one intermediate tank
portion, a waisted section being a section or cross-
section of the oil tank that has a circumference that is
smaller than the average circumference of the upper
tank portion and the lower tank portion of the oil tank,
each waisted section having an upper face configured to
catch oil from above the waisted section and to guide
oil to a lower face of the waisted section.

2. The oil tank system of claim 1, wherein the oil tank
comprises a total of two to five waisted sections.

3. The oil tank system of claim 1, wherein the waisted
section includes a sloped portion.

4. The oil tank system of claim 3, wherein the sloped
portion includes a narrowing portion formed by the upper
face and a widening portion formed by the lower face.

5. The oil tank system of claim 1, wherein the waisted
section forms a restriction aperture.

6. The oil tank of claim 1, wherein each waisted section
forms a restriction aperture and adjacent restriction apertures
are horizontally-offset from each other for preventing the
dripping of oil through two restriction apertures without
contacting either waisted section.

7. The oil tank system of claim 1, further comprising an
air communication line between the upper tank portion and
the lower tank portion or the intermediate tank portion.

8. The oil tank system of claim 1, further comprising an
oil level sensor and/or an oil temperature sensor.

9. The oil tank system of claim 7, further comprising an
oil level sensor and/or an oil temperature sensor, and the oil
level sensor and/or the oil temperature sensor are provided
on the air communication line.

10. The oil tank system of claim 1, wherein the oil tank
includes at least one baffle.

11. The oil tank system of claim 10, wherein the or each
baffle is configured to reduce swirling of oil within the oil
tank.

12. The oil tank system of claim 10, wherein the or each
baffle is substantially vertical.

13. The oil tank system of claim 1, wherein the de-aerator
includes a venting pipe for the removal of air.

14. A gas turbine engine for an aircraft, the gas turbine
engine comprising:

an engine core comprising a turbine, a compressor, and a

core shaft connecting the turbine to the compressor;

a fan located upstream of the engine core, the fan com-

prising a plurality of fan blades; and

an oil tank system according to claim 1.

15. The gas turbine engine of claim 14 further comprising
a gearbox that receives an input from the core shaft and
outputs drive to the fan so as to drive the fan at a lower
rotational speed than the core shaft.

16. The gas turbine engine of claim 14, wherein:

the turbine is a first turbine, the compressor is a first

compressor, and the core shaft is a first core shaft;

the engine core further comprises a second turbine, a

second compressor, and a second core shaft connecting
the second turbine to the second compressor; and

the second turbine, second compressor, and second core

shaft are arranged to rotate at a higher rotational speed
than the first core shaft.

17. An aircraft including a gas turbine engine according to
claim 1.



