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The Evolution of Power Generation From Steam Engines to Supercritical CO2 Turbines

From the steam engines that powered the Industrial Revolution to the steam turbines that built the modern electrical grid, thermal power generation has continuously evolved toward higher efficiency
and lower losses. This article traces that progression and explains why supercritical CO2 turbines represent the next logical step in energy technology and the foundation of Infinity Turbine’s future
development strategy.

Introduction

Modern power generation is the result of more than two centuries of continuous thermodynamic evolution. Each major step forward in energy conversion has been driven by the same fundamental
objective: extract more useful work from heat while reducing cost, complexity, and losses. This article traces that evolution from early steam engines, to high efficiency steam turbines, and finally to
supercritical CO2 Brayton cycle systems. It concludes by explaining why Infinity Turbine has selected supercritical CO2 as its primary development path for the future of energy production.

Phase One: The Steam Engine Era

Mechanical Expansion as the First Breakthrough

The steam engine was the first widely deployed machine capable of converting thermal energy into mechanical work at scale. Early designs relied on reciprocating pistons driven by low pressure
steam produced in coal fired boilers. These engines powered factories, pumps, ships, and locomotives and formed the foundation of the Industrial Revolution.

Performance Characteristics

Steam engines were mechanically simple but thermodynamically inefficient. Typical efficiencies ranged from 2 percent in early atmospheric engines to roughly 6 to 10 percent in the most advanced
compound and triple expansion designs. Heat rates commonly exceeded 40,000 BTU per kilowatt hour.

Fundamental Limitations

The steam engine suffered from several intrinsic constraints:
Large heat losses during condensation

Mechanical friction from pistons and valve gear

Low operating pressures and temperatures

Poor scalability for electricity generation

These limitations made steam engines unsuitable for the emerging electrical grid, creating the need for a fundamentally different approach.

Phase Two: The Steam Turbine and the Rankine Cycle

Continuous Flow and Electrical Generation
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