










100 kg/s = 37 BPM = 1,600 GPM
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Component Unit Equation Weiland Component 

Compressor MWsh 𝐶 = 1,230,000 ∙ 𝑃0.3992 Radial IG Compressor 

Turbine MWsh 𝐶 = 406,200 ∙ 𝑃0.8 Radial Turbine 

Primary Heater MWth 𝐶 = 632,900 ∙ 𝑄0.60 Recuperator 

Recuperator W/K 𝐶 = 49.45 ∙ 𝑈𝐴0.7544 Recuperator 

Process Cooler W/K 𝐶 = 32.88 ∙ 𝑈𝐴0.75 Direct Air Cooler 

Intercooler  W/K 𝐶 = 32.88 ∙ 𝑈𝐴0.75 Direct Air Cooler 

Generator MWe 𝐶 = 108,900 ∙ 𝑃0.5463 Generator 

Motor MWe 𝐶 = 399,400 ∙ 𝑃0.6062 Motor 

Gearbox MWsh 𝐶 = 177,200 ∙ 𝑃0.2434 Gearbox 

 1. Weiland, N., White, C. (2019). “Peformance and Cost Assessment of a Natural Gas-Fueled Direct sCO2 Power Plant,” NETL-

PUB-22274, National Energy Technology Laboratory, U.S. Dept. of Energy, March 15, 2019.



Wellhead/Ambient Conditions

Example of Gross Shaft Power Parameterized Sweeps 
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System that maximizes power at the design point System that maximizes power at the design point at 
minimal specific costs

•



System that maximizes power at the design point System that maximizes power at the design point at 
minimal specific costs

~700 kW net-power improvementMarginal Benefit



Recuperator Included Recuperator Excluded

• Approach a $3/ MWe target
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