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Conventional Aircraft Power Systems
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Source: Boeing

Auxiliary Power Unit (APU)
with Generator

Integrated Drive 
Generator (IDG)

Forward Electrical 
Equipment Bay

Power Feeders

External Power Receptacle

Electrical Loads
(fed from forward bay)

Sources: Boeing, EASA 1 2 3 4, Pratt & Whitney

Waste heat recovery from aircraft engines should target comparable power levels

Model Engine APU

E190 2 x 56 kVA 1 x 40 kVA

B737 2 x 90 kVA 1 x 90 kVA

B777 2 x 120 kVA 1 x 120 kVA

B787 4 x 250 kVA 2 x 225 kVA

https://787updates.newairplane.com/787-Electrical-Systems/787-electrical-system
https://research.ece.cmu.edu/%7Eelectricityconference/2008/PDFs/Karimi.pdf
https://www.easa.europa.eu/en/downloads/7297/en
https://www.easa.europa.eu/en/downloads/20810/en
https://www.easa.europa.eu/en/downloads/7733/en
https://www.easa.europa.eu/en/downloads/18525/en
https://www.prattwhitney.com/en/products/auxiliary-power-units
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Potential for Aircraft Engine Waste Heat Recovery (WHR)

WHR study for mixed flow turbofan engine used in small aircraft
Key Outcomes
 sCO2 WHR can improve engine SFC by up to 5%, but…

– System-level impact (SFC) is very sensitive to PHX and Cooler losses
– RHX is recommended to minimize PHX and Cooler loads, but…
– RHX sizing (NTU) can become unwieldy due to balanced flow condition
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It’s all about the heat exchangers…. says the thermal person, but it really is!

Cases 1 9 10 18

Alt [km] 0 900 1000 10,668

Mach 0.15 0.17 0.50 0.74

Q in [kW] 592 599 600 246

Q out [kW] 408 410 410 246

Net Power [kW] 184 189 592 326

RHX Eff [-] 90% 90% 90% 90%

Cycle Eff [-] 31.1% 31.5% 31.7% 33.5%

Source: AIAA-2022-1407

Counter-flow
C* ~ 0.96

https://arc.aiaa.org/doi/10.2514/6.2022-1407
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High Mach Flight Vehicles
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sCO2 Power Cycles for High Mach Platforms

Brayton cycle provides two key functions: heat pump and heat engine
Heat exchangers will dominate power density metrics
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It’s all about the heat exchangers…. says the thermal person, but it really is!
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https://arc.aiaa.org/doi/10.2514/6.2021-3531
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