g AHSAN, SYED MUHAMMAD
e 2 TURBOGENERATOR itz
London PENG, XINWEI SOPHIE

ME3 — Design, Make and Test RODRIGUEZ MENDEZ, MARIA QUIRINA

2020-2021 CO m p re SS e d Ai r E n e rgy SySte m ( CA ES) SUPERVISOR - MARTINEZ-BOTAS, RICARDO

PROJECT DIRECTOR - JOHNSON, PETER

CAES provides backup power to large data

PROJ ECT OVE RVl EW eiiies i ie Eve 6 8 [ower ek ASSE M BLY = Repurposed a turbocharger and installed the designed rotor & Air Inlet

m volute in the Thermofluids Laboratory 123 — Cell 6.

Compressor

Air Inlet

/B
Pressure Le
) N Vessel Air outlet
Compressor
= 1-Stage Radial Inflow Turbine . Turbine

Expands Compressed Air to
= Technology Readiness Level 3 generate Electricity

Proof of Concept

volute

= Design successfully tested at 40-70 krpm
TESTI N G without any issues encountered
= Predicted isentropic efficiency of 0.75 is
close to state-of-the-art in turbomachinery
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Rotor designed for testing with key design « BladeGen .
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= Design refined and assessed aerodynamically using CFD. cosrimental NN
_ _ . _ — efficiency points o ‘o
= Structural integrity appraised using FEA. RN
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e ] and neglected turbulent and
I friction effects
e ! / Total-to-static turbine Efficiency vs Velocity Ratio including Mass Flow Parameter vs Total-to-static Pressure Ratio
i i ) including both experimental and CFX simulation results.
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Forward velocity streamlines from inlet blade
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passage. Left: side view. Right: top view. Finite Element Analysis results. using 5-axis CNC machining
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