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Hypersonic Quiet Tunnel
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* Only capability in US (closed). Need highlighted High Density Tunnel. : — :
in working group & FAR paper by Steelant et al. - Aimed facility attributes:
2019 " g;g e~ Bottom Left: Sources * ~20 bar total pressure (10 bar cap
* Active academic interest in UK MQ iy / m = of noise 1n a hypersonic on “Quiet” operation)
* Strong interest from Government & Industry [ 2‘:”*:“”“%? wind tunnel. Source: S. * ~600 K total temperature
* Possibility of extension to meet wider UK needs «m/// Ny I ﬂ_i'”“*;— Schneider * Run time 2-5 s
S ::amm et s * Nozzle exit ~500 mm
Ice Cl‘}’Stﬂl Icing and Altitude Tunnel * The new facility will measure ice accretion and shed on Typical Test Articles:
* FAA and EASA require demonstration by test, analysis, or aerodynarplc probe.:s. and engine Sub-s.ystéms in Ice
combination certification of acceptable operation for turbojet, Crystal Icing conditions, to allow validation of
turbofan, and turboprop engines in mixed phase and ice crystal icing. commercial products, and ice accretion modelling codes.
FAA 33.68 Appendix D (2015) Fundamental understanding of ice 1cing phenomena will
be gained Canonical Studies of Ice Icing
* The EASA and FAA icing envelopes shown are similar and subject to Designed to investigate accretion and changing Accretion by OTI. fesearchers in the
extension. . NRC RatFac Facility
R acrodynamics
o 10000 20000 30000 40000 50000 | A Jtitude test facilities which o Mach numbers up to ~0.6
T : facilitate ice crystal icing are only o High altitude representative pressure (0.1 - 1 bara) 012
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£ . bili o Glaciated 1ce injection (0 — 12 g/m°) 002 3
. \ 2\ capability o Engine-scale testing of component sub-systems and
250 >4 . .
L X \ , , L probes Full 3D Accretion measurements using
. MOFlelhng 0.f induced ice 1n J.et o Real Time Optical Accretion Measurement systems OTI DIC imaging developments (taken
—hpendD/P e crystal engines particularly needs this o Independent RH and Total Temperature Control in in NRC AIWT facility).
+ Industry ice crystal events Capability fOI‘ Validation Tunnel.
o Dry altitude testing available

Thermal Systems and Liquid Hydrogen Tunnel

Centrifugal
Fan
* Future aircraft engines require new thermal systems, e.g.: (~1IMW)
o Thermal Management of Cryogenic Hydrogen
o Advanced Cycles (e.g. Recuperated, Condensing)
o Cooling for Geared Fans
o Cooling for Electric/Hybrid propulsion
* These systems need to be optimally integrated to maximise & flow conditoning
overall performance ) .
4 . . . . | | Application  Jrowey: Beramger | mmE
* New tunnel designed to investigate thermals and acrodynamics  [Study Installation Interactions Examples - i .

o Mach numbers up to ~0.6
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o High air mass flow (~50kg/s)
o Cryogenic / supercritical fluids system
o Engine-scale testing
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* Tunnel 1s highly flexible with a range of applications for
internal and external flows
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* Research projects planned with multiple industrial partners Tunnel Air Side, configured for turbofan bypass flow Volumetric Flow Rate (m?/s x 10)
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