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Learn why closed-loop natural gas supercritical CO₂ turbine
generators outperform traditional microturbine generators.
Explore improvements in efficiency, emissions, power
density, durability, heat recovery, and long-term operating
cost.



The Advantages of a Natural Gas Supercritical CO₂ Turbine Generator Compared to a Traditional Microturbine

Natural gas microturbines have served industry for decades, but a new generation of closed-loop supercritical CO₂ turbines is redefining what compact power systems can achieve. With higher
efficiency, lower emissions, and superior thermal utilization, the shift from combustion turbines to sCO₂ Brayton Cycle machines is accelerating.

A New Standard in Distributed Natural Gas Power

Microturbine generators have long been valued for reliability, modularity, and low maintenance. They operate on a simple cycle producing electricity from natural gas combustion, typically achieving
electrical efficiencies of 25 to 33 percent depending on load and conditions. While useful for combined heat and power (CHP), they are ultimately limited by the thermodynamics of air-breathing
Brayton cycles and open combustion environments.

Enter the closed-loop supercritical CO₂ turbine generator—a compact, high-efficiency, high-energy-density power system that uses natural gas as a heat source to drive a sealed supercritical CO₂
working fluid. This breakthrough approach combines the best attributes of Brayton Cycle performance with the safety and stability of a non-combustible working fluid.

Below are the core advantages.

1. Higher Thermal Efficiency and Lower Heat Rate

Supercritical CO₂ (sCO₂) turbines operate at much higher cycle efficiencies than microturbines, particularly at turbine inlet temperatures above 500°C.

Microturbine heat rates: 10,000–13,000 BTU/kWh
sCO₂ closed-loop systems: 6,500–9,000 BTU/kWh, depending on source temperature and recuperation

The key reasons:

The sCO₂ working fluid remains supercritical, avoiding phase changes that waste energy.
Much smaller compressor work is needed because sCO₂ has extremely high fluid density.
Recuperators recycle waste heat internally, boosting cycle efficiency dramatically.

The result is 30–50 percent lower fuel consumption for the same electrical output.

2. Dramatically Higher Power Density

sCO₂ turbines pack enormous power into a compact footprint:

Turbine rotors and compressors are often 1/10 the size of combustion turbine components.
Entire power blocks can fit into ISO containers and be moved or installed rapidly.
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