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8 engines and 1200 test hours  

Performance, functionality and robustness demonstrated

Robustness Integration Cyclic Endurance

LP System Performance Mechanical Flight



Trent XWB
- the most advanced civil turbofan

High bypass ratio –
low hub/tip ratio fan

Latest compressor and 
turbine aerodynamics

Advanced tip clearance 
control system

Optimised for the A350

Optimised bearing 
load management 2 stage IP turbine for 

efficiency and growth

Builds on 50m hours Trent 
family experience



Engine function confirmed

Operational envelope
expanded to 100,000lb

Innovative features
Internal sealing

Mid-height offtake
Bearing loads

Ease and quality 
of assembly

Mechanical behaviour 
Performance improvement defined



Performance on track

The most efficient
civil turbofan

Compressors exceeding 
expectation

Higher efficiency
Excellent operability

Detail measurements 
match prediction

Temperature margin as 
predicted

Confidence in specific fuel consumption and capability



Key robustness demonstrations 
completed

Endurance Test and layout event 

Early confirmation of design capability

Presenter
Presentation Notes
Compared to previous programmes Rolls-Royce has committed more resource earlier to deliver greater maturity from EIS2X design effort before the design is fixed (CDR, critical design review) is equivalent to over 700,000 man hours. The design resource is supported by a major investment in IT (7x increase in computing capacity) that allows detailed 3D aero-thermal analysis of all components with module level modelling. The additional computing power has also been used to create a virtual engine (and virtual mechanics) for the purposes of evaluating ease of maintenance. This has already triggered design solutions for issues that in the past would only have been revealed after the first engine was built (e.g. Access to bleed locations on fuel pump) up to one year earlier.The design for service (DfS) process ensured a thorough analysis of risks of failure, deterioration and high life cycle based on experience with existing engines and the implications of new technology or design solutions. A structured and Pareto approach is used for maximum efficiency and to drive the overall risk down.In the past, extensive sea-level testing did not reveal all the issues new engines encountered on entry into service. The Trent XWB testing is designed to identify a greater proportion of these issues through a better representation of service environmental and operational conditions (e.g. System rig testing in extreme environments, development engine cycles with power settings and sequences that replicate service usage) and testing of engines and components early in the programme that closely match EIS design standards.Getting the design right first time (i.e. Design stability) will make sure that maturity testing in the development programme is on engines that are representative of service engines.During the testing importance will be placed on recording and resolution of failures (ERMS – event recording and monitoring system), unexpected behaviours to make sure lessons are learnt. The monitoring will continue as engines go into service with planned removals of engines at different stages of the overhaul cycle and will be supported by the latest generation of health monitoring that allows more precise location of potential problems, facilitating better targeting of workscope, fewer false alerts and better planning.FACTOIDSThe Trent XWB was designed using a fully featured computer model with 6,000 nodesThe computing system used for the Trent XWB used around 10,000 parallel process compare with 100 at the time of the design of the Trent 1000



Key robustness demonstrations 
completed

Medium Bird Certification
requirements met

Presenter
Presentation Notes
Current running stands at;  900 hours, 950 cycles (as at 09:00, 23 Sept 2011)With so many engines running we’re rapidly adding running time to the programme current target for year end is 1,200 hours running – which is the project given at the end of 2010, so we’re on plan & this is consistent with other Trents!Key test completed recently shown – ESN20004 is currently being stripped ready for parts layout (Airlines invited to come and see!)First cyclic test has started in INTA now with ESN20003 – 3,000 cycles, due to finish in November with layout towards the end of the year (airlines invited to this also...)The ramping of cycles & hours really helps understand the engine better build confidence in its robustness and highlight area for improvement



006076

Unit Reliability
Surface cooler 

Mechanical
Fan blade release

System
Fuel system

Aerodynamic
IP compressor

Over 200 tests – material, component, sub-system and system

Combustion
Emissions & altitude  relight

Confidence from rig testing 



Unprecedented levels of measurement and maturity

Flying Test Bed engine – now on A380 wing

Ground running on flying test bed



Looking forward 12 months

Maturity testingQ4 2011 Sept 2011 Icing and altitude testing
Q4 2011

Customer
Readiness

A350 Flight Test
Engine BuildFlying Test Bed

Altitude and severe 
weather testsMaturity testsMechanical 

Tests



Focus on delivering maturity

005532

Representative testing
Component and system level
replicating service conditions

Statistical process control
Focus on manufacturing capability

Risk & reliability processes
Models based on Trent family experience

Timely event capture &
resolution

3rd generation 
health monitoring

Maintainability analysis 
and validation 

Presenter
Presentation Notes
Compared to previous programmes Rolls-Royce has committed more resource earlier to deliver greater maturity from EIS2X design effort before the design is fixed (CDR, critical design review) is equivalent to over 700,000 man hours. The design resource is supported by a major investment in IT (7x increase in computing capacity) that allows detailed 3D aero-thermal analysis of all components with module level modelling. The additional computing power has also been used to create a virtual engine (and virtual mechanics) for the purposes of evaluating ease of maintenance. This has already triggered design solutions for issues that in the past would only have been revealed after the first engine was built (e.g. Access to bleed locations on fuel pump) up to one year earlier.The design for service (DfS) process ensured a thorough analysis of risks of failure, deterioration and high life cycle based on experience with existing engines and the implications of new technology or design solutions. A structured and Pareto approach is used for maximum efficiency and to drive the overall risk down.In the past, extensive sea-level testing did not reveal all the issues new engines encountered on entry into service. The Trent XWB testing is designed to identify a greater proportion of these issues through a better representation of service environmental and operational conditions (e.g. System rig testing in extreme environments, development engine cycles with power settings and sequences that replicate service usage) and testing of engines and components early in the programme that closely match EIS design standards.Getting the design right first time (i.e. Design stability) will make sure that maturity testing in the development programme is on engines that are representative of service engines.During the testing importance will be placed on recording and resolution of failures (ERMS – event recording and monitoring system), unexpected behaviours to make sure lessons are learnt. The monitoring will continue as engines go into service with planned removals of engines at different stages of the overhaul cycle and will be supported by the latest generation of health monitoring that allows more precise location of potential problems, facilitating better targeting of workscope, fewer false alerts and better planning.FACTOIDSThe Trent XWB was designed using a fully featured computer model with 6,000 nodesThe computing system used for the Trent XWB used around 10,000 parallel process compare with 100 at the time of the design of the Trent 1000



Investment in production capacity 

RR, Advanced Blade 
Casting & Machining Facilities

RR, Crosspointe, USA  – turbine discs

RR, Washington UK – turbine discs

RR, Seletar, Singapore  – fan blade

RR, Assembly Pre-Production, Derby UK

ATK, USA – composite rear fan case

MHI, Japan – LP blades,           
HP OGV, CCOC

KHI, Japan – IP compressor

Forgital, Italy – fan case



Trent XWB for A350-1000



Enabled by positive 84k engine test results

97,000lb thrust to ISA+15 day temperature 
from EIS 

Increased thrust but with no impact on 
specific fuel consumption

Improved combustor to retain 20% NOx
margin to CAEP 6 limits. 

Noise - remains QC1 arrival, QC2 departure

Trent XWB‐97

Trent XWB‐93

Deviation from ISA temperature (K)
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Enhanced engine capability



Trent XWB for the A350-1000

Improved capability, without impact on specific fuel 
consumption or on-wing life



97k technology demonstration



Demonstrated performance
Accelerating test experience
Focus on maturity and production
Supporting aircraft programme
97,000lb programme launched

Benefitting from up-front investment

000140

Positive results from 8 engines
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