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GAS TURBINE ENGINE OIL TANK 

BACKGROUND 

[0001] 	This disclosure relates to an oil tank for a gas turbine engine. 

[0002] 	Lubrication systems for gas turbine engines require significant amounts of 

lubrication oil, which must be provided to numerous internal and external components during 

operation. Typically, an oil pump is mounted on an accessory gearbox, which may be located 

at various locations relative to the gas turbine engine, for example, within core and/or fan 

nacelles. 

[0003] 	Oil tanks are typically located in the vicinity of the accessory gearbox, 

with fluid lines running to the gearbox, oil pump, engine sump and oil coolers, for example. 

Due to packaging constraints, the oil tank may be located near the hot section of the gas 

turbine engine, for example, in the vicinity of the combustor section and the turbine section. 

Alternatively, the oil tank may be packaged in a fan nacelle due to spatial constraints about 

the core. 

SUMMARY 

[0004] 	In one exemplary embodiment, a gas turbine engine includes an engine 

static structure housing that includes a compressor section and a turbine section. 	A 

combustor section is arranged axially between the compressor section and the turbine section. 

A core nacelle encloses the engine static structure to provide a core compartment. 	An oil 

tank is arranged in the core compartment and is axially aligned with the compressor section. 

[0005] 	In a further embodiment of any of the above, the compressor section 

includes a low pressure compressor section that is arranged axially upstream from a high 

pressure compressor section. The oil tank is axially aligned with at least a portion of the low 

pressure compressor section. 

[0006] 	In a further embodiment of any of the above, the compressor and turbine 

sections are mounted on at least one spool, and the engine includes a fan case that houses a 
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fan connected to the spool. 	A fan nacelle encloses the fan case, and a bypass flow path is 

provided between the core and fan nacelles. 

[0007] 	In a further embodiment of any of the above, the gas turbine engine 

includes a radial structure that interconnects the engine static structure and the fan case. 	A 

lubrication passage extends through the radial structure, and a tube fluidly interconnects the 

lubrication passage to the oil tank. 

[0008] 	In a further embodiment of any of the above, the radial structure includes 

flow exit guide vanes. 

[0009] 	In a further embodiment of any of the above, the flow exit guide vane 

includes a radially extending cavity that provides the lubrication passage. 

[0010] 	In a further embodiment of any of the above, the flow exit guide vane 

includes a radially extending cavity. A conduit is arranged in the cavity and fluidly connects 

to the tube. 

[0011] 	In a further embodiment of any of the above, the gas turbine engine 

includes a fill tube mounted to the fan case. 

[0012] 	In a further embodiment of any of the above, the fan nacelle includes a 

cover configured to be removably secured over the fill tube. 

[0013] 	In a further embodiment of any of the above, the gas turbine engine 

includes at least one bearing compartment that is configured to support the spool, and a 

lubrication system having a gearbox that is arranged in the core compartment and includes a 

lubrication pump. The lubrication pump us fluidly connected to the oil tank and the bearing 

compartment. 

[0014] 	In a further embodiment of any of the above, the gas turbine engine 

includes a heat exchanger that is secured to the oil tank. 

[0015] 	In a further embodiment of any of the above, the oil tank includes a 

portion that extends through an opening in the core nacelle and is exposed to the bypass flow 

path. 

[0016] 	In a further embodiment of any of the above, the oil tank includes a wall 

having fins that extends through slots in the core nacelle into the bypass flow path. 
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[0017] 	In a further embodiment of any of the above, the oil tank includes an 

exterior surface that is arranged in the opening. The core nacelle has an outer contour facing 

the bypass flow path, and the exterior surface following the outer contour. 

[0018] 	In a further embodiment of any of the above, the oil tank is arcuate in 

shape and is arranged axially forward of a gearbox mounted to the engine static structure. 

[0019] 	In one exemplary embodiment, a gas turbine engine includes fan and core 

nacelles defining an annular bypass flow path. The core nacelle provides a core compartment 

and includes an opening into the core compartment. 	An oil tank is arranged in the core 

compartment and includes a portion aligned with the opening and is exposed to the bypass 

flow path. 

[0020] 	In a further embodiment of any of the above, the oil tank includes a wall 

having fins that extend through slots providing the opening and into the bypass flow path. 

[0021] 	In a further embodiment of any of the above, the oil tank includes an 

exterior surface that is arranged in the opening. The core nacelle has an outer contour facing 

the bypass flow path, and the exterior surface following the outer contour. 

[0022] 	In one exemplary embodiment, the gas turbine engine includes an engine 

static structure that is supported relative to a fan case by a radial structure. 	An oil tank is 

mounted to the engine static structure. 	An oil fill tube is mounted to the fan case and is 

fluidly connected to the oil tank. 

[0023] 	In a further embodiment of any of the above, the gas turbine engine 

includes a core nacelle enclosing the engine static structure to provide a core compartment. 

The oil tank is arranged in the core compartment, and a fan nacelle encloses the fan case and 

includes a removable cover arranged over the oil fill tube. 

[0024] 	In a further embodiment of any of the above, the gas turbine engine 

includes a lubrication passage that is arranged in the radial structure fluidly interconnecting 

the oil fill tube to the oil tank. 

3 



WO 2013/169495 
	

PCT/US2013/038231 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0025] 	The disclosure can be further understood by reference to the following 

detailed description when considered in connection with the accompanying drawings 

wherein: 

[0026] 	Figure 1 is a schematic side perspective view of an example gas turbine 

engine. 

[0027] 	Figure 2 is another perspective view of the gas turbine engine shown in 

Figure 1. 

[0028] 	Figure 3 is a top elevational view of the gas turbine engine in the area of a 

fan case. 

[0029] 	Figure 4 is a perspective view of an example accessory gearbox. 

[0030] 	Figure 5A is a schematic cross-sectional view of a fan case and static 

structure with a radial structure having example lubrication passage. 

[0031] 	Figure 5B is a schematic cross-sectional view of another example fan case, 

radial structure and lubrication passage. 

[0032] 	Figure 6A is an end view of an example oil tank. 

[0033] 	Figure 6B is an end view of another example oil tank. 

[0034] 	Figure 7 is a schematic depiction of a heat exchanger mounted to the 

example oil cooler. 

[0035] 	Figure 8 is a schematic view of an example lubrication system. 

DETAILED DESCRIPTION 

[0036] 	An exemplary gas turbine engine 10 is schematically depicted in Figure 1. 

The engine 10 may be a high bypass engine, as shown, or any other desired configuration. It 

should be understood that the disclosed features, such as the oil tank, oil fill and core nacelle 

described below may relate to other types of engines. 

[0037] 	The engine 10 includes a fan case 12 supported relative to an engine static 

structure 16 by radial structure 14, such as flow exit guide vanes. 	Alternatively, struts may 
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provide the radial structure 14. The engine 10 is supported relative to an airframe by a pylon 

18. 

[0038] 	A fan 20 is housed within the fan case 12, and a fan nacelle 24 surrounds 

the fan case 12. 	A core nacelle 22 surrounds the engine static structure 16 and provides a 

bypass flowpath 26 together with the fan nacelle 24. 

[0039] 	The positions of a low pressure compressor section 28, high pressure 

compressor section 30, combustor section 32, high pressure turbine section 34, and low 

pressure turbine section 36 within the engine static structure 16 are schematically depicted. 

The example engine 10 includes a dual spool arrangement in which the low pressure 

compressor section 28 and low pressure turbine section 36 are mounted on an inner spool, 

and the high pressure compressor section 30 and high pressure turbine section 34 are 

mounted on an outer spool. A spool 37 is schematically depicted in Figure 1 and may be an 

inner spool, for example, coupled to the fan 20 directly or by a geared architecture. 

[0040] 	An accessory gearbox 38, which may be V-shaped for packaging, is 

mounted on the engine static structure 16. Referring to Figure 4, the gearbox 38 includes an 

input shaft 40 coupled to at least one spool within the engine 10 to provide rotational drive to 

accessory drive components 42A-42E mounted on the gearbox 38. 	The accessory drive 

components 42A-42E may include an oil pump, a fuel pump, a hydraulic pump, a starter and 

a generator, for example. In the example, the gearbox 38 is generally axially aligned with the 

compressor section of the engine 10. 

[0041] 	A core compartment 46 is provided between the core nacelle 22 and the 

engine static structure 16. The gearbox 38 is arranged within the core compartment 46. An 

oil sump or oil tank 44 is also housed within the core compartment 46 in a position axially 

forward of the gearbox 38, as best shown in Figure 1. In the example shown, the oil tank 44 

is axially aligned with the compressor section, and in one example, axially aligned and 

outboard of the low pressure compressor section 28. 

[0042] 	Referring to Figures 1 and 2, the fan case 12 provides an outer structure 

48. 	An inner structure 50 may be provided by the engine static structure 16, for example. 

The flow exit guide vanes 14 extend between and interconnect the outer and inner structure 

48, 50. Referring to Figures 2 and 3, a fill tube 52 may be mounted on the outer structure 48 

to provide oil to the oil tank 44. A cap 54 may be secured over the fill tube 52 to provide a 
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seal. A tube 62 carries the oil from the oil fill tube 52 to the oil tank 44, as best illustrated in 

Figure 2. 

[0043] 	Referring to Figure 5A, the fan nacelle 24 includes a cover 56 that is 

removably secured over the oil fill tube 52, thus providing access to the oil tank 44 for 

providing additional oil at service intervals. 	In the example illustrated in Figure 5A, a fluid 

conduit 60 extends to a cavity 58 in the flow exit guide vane 14 to fluidly connect the fill tube 

52 to the tube 62. In an example illustrated in Figure 5B, the fan case 112 provides the outer 

structure 148. The cavity 158 is "wet" such that oil from the fill tube 152 flows through the 

flow exit guide vane 114 and contacts the surfaces of the cavity 158, thus eliminating the 

need for additional tubing. 

[0044] 	The oil tank 44 is configured in an arcuate shape for packaging within the 

core compartment 46 between the core nacelle 22 and the engine static structure 16. The core 

nacelle 22 provides an outer contour 63 that is circular in shape. The core nacelle 22 includes 

an opening 66, which exposes an exterior surface 64 of an outer wall 65 of the oil tank 44. 

Oil within the cavity 67 of the oil tank 44 convectively transfers heat to the bypass flowpath 

26 with the exterior surface 64 exposed. 

[0045] 	Referring to Figure 6B, the oil tank 144 includes fins 68 that extend 

through slots provided by the opening 166. The core nacelle 122 covers much of the oil tank 

44 for protection from debris while permitting portions, such as the fins 68, to extend into the 

bypass flowpath 26 for improved heat transfer. 

[0046] 	Referring to Figure 7, a heat exchanger 70 may be mounted to the oil tank 

44 using a fastening arrangement 72. Alternatively, the heat exchanger 70 may be integrally 

formed and share a common wall with the oil tank 44. 	The heat exchanger 70 may be 

exposed to airflow in some suitable fashion. 

[0047] 	An example lubrication system 74 is schematically illustrated in Figure 8. 

The lubrication system 74 includes a lubrication pump 76, which may be an accessory driven 

by the gearbox 38. The pump 76 may provide oil to the heat exchanger 70 for cooling. The 

cooled oil is provided to multiple components within the engine 10, for example, bearing 

compartments 78A-78C. The bearings may support the spool 37. The oil from the bearing 

compartment 78A-78C is returned to the oil tank 44. 	A de-aerator 80 may be fluidly 
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connected to the oil tank 44 and may also include a vent 82 for venting air within the oil tank 

44 to atmosphere. Oil may be added to the oil tank 44 by the fill tube 52, described above. 

[0048] 	Although example embodiments have been disclosed, a worker of ordinary 

skill in this art would recognize that certain modifications would come within the scope of 

the claims. 	For that reason, the 

scope and content. 

following claims should be studied to determine their true 
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CLAIMS 

What is claimed is: 

1. A gas turbine engine comprising: 

an engine static structure housing a compressor section and a turbine section, and a 

combustor section arranged axially between the compressor section and the turbine section; 

a core nacelle enclosing the engine static structure to provide a core compartment; and 

an oil tank arranged in the core compartment and axially aligned with the compressor 

section. 

2. The engine according to claim 1, wherein the compressor section includes a 

low pressure compressor section arranged axially upstream from a high pressure compressor 

section, the oil tank axially aligned with at least a portion of the low pressure compressor 

section. 

3. The engine according to claim 1, wherein the compressor and turbine sections 

are mounted on at least one spool, and comprising a fan case housing a fan connected to the 

spool, a fan nacelle enclosing the fan case, and a bypass flow path provided between the core 

and fan nacelles. 

4. The engine according to claim 3, comprising radial structure interconnecting 

the engine static structure and the fan case, a lubrication passage extending through the radial 

structure, and a tube fluidly interconnecting the lubrication passage to the oil tank. 

5. The engine according to claim 4, wherein the radial structure includes flow 

exit guide vanes. 

6. The engine according to claim 5, wherein the flow exit guide vane includes a 

radially extending cavity providing the lubrication passage. 
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7. The engine according to claim 5, wherein the flow exit guide vane includes a 

radially extending cavity, and a conduit arranged in the cavity and fluidly connected to the 

tube. 

8. The engine according to claim 4, comprising a fill tube mounted to the fan 

case. 

9. The engine according to claim 8, wherein the fan nacelle includes a cover 

configured to be removably secured over the fill tube. 

10. The engine according to claim 3, comprising at least one bearing compartment 

configured to support the spool, and a lubrication system having a gearbox arranged in the 

core compartment and including a lubrication pump, the lubrication pump fluidly connected 

to the oil tank and the bearing compartment. 

11. The engine according to claim 1, comprising a heat exchanger secured to the 

oil tank. 

12. The engine according to claim 3, wherein the oil tank includes a portion 

extending through an opening in the core nacelle and exposed to the bypass flow path. 

13. The engine according to claim 12, wherein the oil tank includes a wall having 

fins extending through slots in the core nacelle into the bypass flow path. 

14. The engine according to claim 12, wherein the oil tank includes an exterior 

surface arranged in the opening, the core nacelle having an outer contour facing the bypass 

flow path, and the exterior surface following the outer contour. 

15. The engine according to claim 14, wherein the oil tank is arcuate in shape and 

arranged axially forward of a gearbox mounted to the engine static structure. 
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16. 	A gas turbine engine comprising: 

fan and core nacelles defining an annular bypass flow path, the core nacelle providing 

a core compartment and including an opening into the core compartment; and 

an oil tank arranged in the core compartment and including a portion aligned with the 

opening and exposed to the bypass flow path. 

17. The engine according to claim 16, wherein the oil tank includes a wall having 

fins extending through slots providing the opening and into the bypass flow path. 

18. The engine according to claim 16, wherein the oil tank includes an exterior 

surface arranged in the opening, the core nacelle having an outer contour facing the bypass 

flow path, and the exterior surface following the outer contour. 
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19. 	The gas turbine engine comprising: 

a engine static structure supported relative to a fan case by a radial structure; 

an oil tank mounted to the engine static structure; and 

an oil fill tube mounted to the fan case and fluidly connected to the oil tank. 

20. The engine according to claim 19, comprising a core nacelle enclosing the 

engine static structure to provide a core compartment, the oil tank arranged in the core 

compartment, and a fan nacelle enclosing the fan case and including a removable cover 

arranged over the oil fill tube. 

21. The engine according to claim 20, comprising a lubrication passage arranged 

in the radial structure fluidly interconnecting the oil fill tube to the oil tank. 
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