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Blended Wing Body (BWB) Aircraft and Propulsion CUB-GT GOAL Project Inspiration

Blended Wing Body aircraft integrate the fuselage and wings into one
smooth lifting surface with no clear separation between them

Design an efficient, very small gas turbine engine
More efficient than a JetCat P500

Push feasibility of small gas turbine engine in
commercial industry

- - - During the Boeing X-48B project, researchers from
Jom.CUB'GT and gain p_ract!cal NASA and Boeing investigated small turbofan concepts.
skills ant_l experience in this Experimental Design
mez:g?rllzzlr?:; :%:i':f ce * Modified an available JetCat SPT5 turboshaft engine to a turbofan configuration
» Replaced the propeller drive with a fan
. . . . + Converted it into a very small turbofan
Flight Test Vehicles (FTV) are subscale aircraft used when ground testing : + Turbofan engines, where airflow bypasses the engine core (compressor, combustor, turbine, and
cannot provide sufficient data. FTV PropuI5|on propelling nozzle) were developed to increase the propulsive efficiency and reduce engine noise

Results

. S * Improved fuel consumption compared to the JetCat
Single-stage centrifugal Develop more efficient ] - P200

compressor small gas turbines for FTV
Single-stage axial turbine Remotely piloted

High fuel consumption & unmanned aerial vehicles
n0|se ) (UAVS) e SPTS Installation (as turbofan tractor) Exhaust
Limited flight endurance P

Top view ,@gmd:nae"‘;lca"y
JetCat P200 turbojet engine in Boeing X-48B o shaped)
BWB [Cosentino, SAE AeroTech Congress and P Shroud

2024/25 Past Work — Reverse Engineering of JetCat P500 Exhibition, 2009]

Potential ~50% reduction in fuel burn and carbon emissions compared to
current aircraft

Typical FTV engines are small turbojet gas turbines — thrust ranges from Typical FTV Engine Features Design Opportunities JetCat PS00  Augme Key Outcome
50-500 Ib (200-2000 N) Demonstrated the
feasibility of developing

However: small turbofan engines

« Higher fuel consumption than the original turboshaft
» Lower thrust than the propeller configuration

< Established procedures for: il Freestream
Airbus BWB Maveric prototype [Wired, February 2020] JetZero Z4 Midmarket Model Concept [AWIN, December 2024] > . v Component and assembly : (
i 21 . modelling
~ FTV Testing Goals - X v Mechanical stress analysis \
 Understand complex flight control behavior ‘ y v Aerodynamic analysis stator Macslle [
« Develop flight control laws for unconventional aircraft /

N h y ol v Thermodynamic analysis From left to right: JetCat SPT5 turboshaft engine [JetCat]; re-design of SPT5 as a turbofan; nearly fully assembled SPT5
« Collect aerodynamic and flight performance data -l S—— turbofan [Cosentino, SAE AeroTech Congress and Exhibition, 2009]

Phase 1A: Modelling of turboprop - KingTech engine’s conventional configuration

No use of preexisting engine. Full design from the ground up!
Phase 2: Test stand design and manufacturing

Phase 1A: Modelling of turbo fan

A

Gearbox module 3:1

reduction High pressure spool

Nacelle

. Thrust load cell configuration Model of Engine Test Cell
Model of Engine Test Stand 9 Ducted fan 3D printed model
Phase 3: Turboprop test stand manufacturing Phase 1B: Thermodynamic, aerodynamic and mechanical design

Full 500N assembly
Phase 1B: Thermodynamic, aerodynamic and mechanical design — next iteration in 2026/27
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SFC as CPR is changed for a range of iskstress
Turbine Inlet Temperatures (FPR =1.2)
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U-slot CAM Final U-slot Propeller drilling crosgztrlacgilr:gifwing

3 ) ) Fan aerodynamics models BladeGen solid model Fan FEA Rotor-stator CFD: total pressure
Phase 4: Turboprop assembly with test rig

Phase 2: Ducted fan component sourcing and manufacturing — 2026/27

Phase 3: Test stand design and manufacturing — 2026/27

Phase 4: Performance testing — 2026/27

FUTURE PLANS 2026/27 and BEYOND
Future plans for the CUB-GT project include: j = = P

» Turboprop performance testing — data collection and analysis i . — A ,' ® \\
* Ducted fan component selection and manufacturing '

* Ducted fan performance testing — data collection and analysis

g i { Next it ti £500 N turbo f desi Phase 2: 500 N turbo fan component sourcing and manufacturing - 2027/28
] = = = - L 5 ey i Y
* Engine Test Stand Rig Full turboprop on test stand Instrumentation components blocks extiteration o urbo fan design Phase 3: Test stand design and manufacturing — 2027/28

Phase 5: Performance testing — 2026/27 Phase 4: Performance Testing - 2027/28

CFX combustor simulation: cold flow velocity Compressor diffuser model




