Variable Blading in Closed-Cycle

Brayton Energy Storage
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Source: “BP Statistical Review of World Energy 2020,” British Petroleum, June 2020.
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Source: “Renewables Watch for Operating Day: Monday, 02 August, 2021,” California Independent
System Operator, 2021.
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Sources: R. Fu et al., NREL/TP-6A20-7174, Nov. 18; S. Few et al., Energy Policy 114, 578 (2018); D.
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Proc. 155, 379 (2018); C. S. Turchi et al., NREL/TP-5506-22856, May 19; N. Diorio et al., NREL/TP-
6A20/64987, Nov. 15; J. D. Morris, San Francisco Chronicle, 15 Jan 21; S. Patel, Power Magazine, 14 Jan 21;
A. Colthorpe, Enegy Storage News, 17 Jun 21.



Vistra Moss Landing 300 MW x 4 h
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Marry Salt Tanks from Andasol
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With Closed-Cycle Brayton Engine
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Source: J. Ackeret u D. C. Keller, “Aerodynamische Brennkraftmaschine mit geschlossenem Kreislauf,”
Zeitschrift des Vereines Deutscher Ingenieure 85, No. 22, 491 (1941).



Viola! Reversible Thermal Storage




Mandate: Reduce Costs By Means of
Turbomachinery That Reverses
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Turbine Mode
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... But There is a Physics Issue

What the hell!
It's close enough.




... Resolved With Variable Blading

Source: O. Cleynen, Wikimedia Commons (Compressor of J-79 jet engine on display at
Deutsches Museum).



Problem Is Not Airfoil Shape ...
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Problem Is Throttling

AS > (0




Entropy Creation Causes Pressure
Drops in the Flow Direction ...

Generate

By s

S = Entropy Creation Rate
Charge v = Molar Flow Rate

\ 1" = Kelvin Temperature
\ S~ 4/ p = Pressure
[ \\M N R = Gas Constant
) ~ = Specific Heat Ratio
ﬁ.. —




... That Oppose and Slow Down Flow In
a Reciprocating Fashion ...
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Thus No Good Solution Without Variable
Blading — as In Aircraft
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