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UltraFan® Powerplant Integration - Advancing Technology

Understand New
Powerplant Design
Space

* Application of Advanced
Design Tools to

understand new ‘design Short Intake Novel Exhaust Coupled
space ™ Installation
- Compact V.

T
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necessary maximise fuel
burn

» Airframe Interaction
understanding — design
point and off design.
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Installed performance —
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Advancing Knowledge for UHBR Powerplant Integration
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* Apply latest Numeric Design
Tools

— Advanced
Powerplant design
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* New Highly Instrumented Test
Rigs

+ Investigate complex
Aerodynamic Interactions

+ Validate Methods post test.

» Basis for future technology
development.
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S Rig validation of Advanced Adaptive Nozzles (AAN) A/AUNT

Clean Sky?2 Advanced Digital Design + CFD New Test Rig
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CfPO3 AVAUNT

New rig capability:
Independent dual
stream jet propulsion
rig for testing at ARA’s
Transonic Wind Tunnel

Provide understanding
of wing interaction

effects. ©ARA - 2025 all rights reserved
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Advanced Slim Low Drag Nacelle Design and Validation
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CfPO8. TRUflow

Rig test validation for
close coupled TRU.
High fidelity TRU flow
measurements.

External PIV flow field
in Reverse

New test rig capability. Highly instrumented

Application of high powered model test.
fidelity measurement of NASA ‘open source’
internal and external TRU design

flow, with powered fan.

Develop TRU new CFD
modelling for rapid
analysis.
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= Coupled Intake/Fan PIV for Rig Test in large tunnels

o

Clean Sky?2

CfPO9 NIFTI

e TRL6 non
intrusive PIV
measurement

capability for
Fan/Intake rigs

* Industrialise high
productivity PIV
for Fan rigs in
large wind
tunnels.
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of fan
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| © 2025 Rolls-Royce
Rolls-Royce Proprietary Information

Not Subject to Export Control “ Co-funded by
the European Union

Advanced digital Design +
CFD

New measurement
technologies

1)
JIC T

LAVISION

IMPERIAL

Test, high quality data,
highly instrumented

K. .

Post Test analysis new
design rules and
understanding




© 2025 Rolls-Royce
prietary Information
Not subject to Export Control

10




* Non-Intrusive Flow distortion measurements in a Turbofan Intake - NIFTI

FR{ Enabling full annulus SPIV of a coupled intake and Fan in an Industrial Wind Tunnel

LLF Open jet tunnel Array of PIV cameras

Intake test with rake system

Measured data full annulus 15Hz image

[ .
separation
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Key Achievement

* NIFTI Programme achieved
measurement and data
processing of full annulus
PIV with a rotating fan

Ground
vortex

PIV significantly enhances knowledge of flow
field and interactions.
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6-camera S-PIV.

1,000 snapshots / 15 Hz in velocity.
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CfPO9 IVANHOE

* Develop / validate
understanding of
close coupled
nacelles

e Validation data for
3-D installed tool

* Understanding of
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integration

* CRM Aircraft
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CfP11 ODIN
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Installed UHBR powerplant
testing

» High Speed / High Lift
Significant
Opportunities for
future testing.

Understanding of new
design space

High Fidelity data
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Data for validating new

tools and methods New Airframe Concepts
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maturing new
technology.
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Powerplant Integration - Future innovation activity/opportunities

Novel Enhanced PIV enhancements
Installans

High fidelity complex flow
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Future Integrated Propulsion

Advanced future concepts
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CleanSky2 CfP Project Consortia Web Site Links

I:R{ AVAUNT - Advanced Adaptive Nozzles

http://www.avaunt.info/

CleanSky2 Project
links ANACO - Advanced Compact Nacelle

http://www.anaco-project.net/

Provides:-

Detail overview of Project
objectives and TRUflow - TRU flow measurement and CFD methods

achievements https://www.truflow-project.com/consortium/

Project dissemination
activity.

NIFTI - Intake Full Annulus PIV with Fan
List of published

conference and journal https://www.dnw.aero/news/nifti-consortium
papers

https://www.cranfield.ac.uk/research-projects/nifti

IVANHOE - Installed Nacelle
https://projectnetboard.absiskey.com/website/ivanhoe

ODIN - Off Design Installed Nacelle
https://odin-project.info/home/about-odin/
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